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FLUID MACHINERY

(57) A fluid machinery, a heat exchange equipment,
and an operating method for fluid machinery. The fluid
machinery includes: an upper flange (50); a lower flange
(60); a cylinder (20), the cylinder (20) being sandwiched
between the upper flange (50) and the lower flange (60);
a rotating shaft (10), the axis of the rotating shaft (10)
being eccentric to the axis of the cylinder (20) and at a
fixed eccentric distance, and the rotating shaft (10) se-
quentially penetrating through the upper flange (50) and
the cylinder (20); and a piston component (30), the piston
component (30) being provided with a variable volume
cavity (31), the piston component (30) being pivotally pro-
vided in the cylinder (20), and the rotating shaft (10) being
drivingly connected with the piston component (30) to
change the volume of the variable volume cavity (31).

Because the eccentric distance between the rotating
shaft (10) and the cylinder (20) is fixed, the rotating shaft
(10) and the cylinder (20) rotate around the respective
axes thereof during motion, and the position of the center
of mass remains unchanged, so that the piston compo-
nent is allowed to rotate stably and continuously when
moving in the cylinder (20); and vibration of the fluid ma-
chinery is effectively mitigated, a regular pattern for
changes in the volume of the variable volume cavity is
ensured, and clearance volume is reduced, thereby in-
creasing the operational stability of the fluid machinery,
and increasing the working reliability of heat exchange
equipment.
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Description

Technical Field

[0001] The present disclosure relates to the technical
field of heat exchange systems, and more particularly to
fluid machinery, heat exchange equipment, and an op-
erating method for fluid machinery.

Background

[0002] Fluid machinery in the related art includes a
compressor, an expander and the like. The compressor
is taken for example.
[0003] During motion, the positions of the center of
mass of a rotating shaft and cylinder of a piston-type com-
pressor in the related art are changed. A crankshaft is
driven by a motor to output power, and the crankshaft
drives a piston to make a reciprocating motion in the cyl-
inder to compress gas or liquid to apply work, so as to
achieve the aim of compressing gas or liquid.
[0004] A traditional piston-type compressor has sev-
eral defects as follows. In the presence of a suction valve
and an exhaust valve, the suction resistance and the ex-
haust resistance are increased, and the suction and ex-
haust noises are increased. A large lateral force is exert-
ed on a cylinder of the compressor, and the lateral force
applies an idle work, thereby reducing the efficiency of
the compressor. A crankshaft drives a piston to make a
reciprocating motion, and the eccentric mass is large,
thereby causing large vibration of the compressor. The
compressor drives one or more pistons to work via a
crank-connecting rod mechanism, thereby being com-
plex in structure. The lateral force exerted on the crank-
shaft and the piston is large, and the piston is easy to
abrade, thereby reducing the sealing property of the pis-
ton. Moreover, the volume efficiency of the conventional
compressor is low due to the reasons such as clearance
volume and large leakage, and is difficult to increase.
[0005] In addition, the center of mass of an eccentric
portion in a piston-type compressor makes a circular mo-
tion to generate a size-invariable and direction-variable
centrifugal force, this centrifugal force increasing vibra-
tion of the compressor.

Summary

[0006] The present disclosure is mainly directed to fluid
machinery, heat exchange equipment, and an operating
method for fluid machinery, intended to solve the problem
in the related art in which fluid machinery is unstable in
motion and large in vibration and has clearance volume.
[0007] To this end, according to an aspect of the
present disclosure, fluid machinery is provided. The fluid
machinery includes: an upper flange; a lower flange; a
cylinder, the cylinder being sandwiched between the up-
per flange and the lower flange; a rotating shaft, the axis
of the rotating shaft being eccentric to the axis of the

cylinder and at a fixed eccentric distance, and the rotating
shaft sequentially penetrating through the upper flange,
the cylinder and the lower flange; and a piston compo-
nent, the piston component being provided with a varia-
ble volume cavity, the piston component being pivotally
provided in the cylinder, and the rotating shaft being driv-
ingly connected with the piston component to change the
volume of the variable volume cavity.
[0008] Further, the piston component includes: a pis-
ton sleeve, the piston sleeve being pivotally provided in
the cylinder; and a piston, the piston being slidably pro-
vided in the piston sleeve to form the variable volume
cavity, and the variable volume cavity being located in a
sliding direction of the piston.
[0009] Further, the piston is provided with a sliding hole
running through an axial direction of the rotating shaft,
the rotating shaft penetrates through the sliding hole, and
the piston rotates along with the rotating shaft under the
driving of the rotating shaft and slides in the piston sleeve
along a direction vertical to the axial direction of the ro-
tating shaft in a reciprocating manner.
[0010] Further, the sliding hole is an slotted hole or a
waist-shaped hole.
[0011] Further, the piston is provided with a pair of arc-
shaped surfaces arranged symmetrically about a middle
vertical plane of the piston, the arc-shaped surfaces
adaptively match an inner surface of the cylinder, and
the double arc curvature radius of the arc-shaped sur-
faces is equal to the inner diameter of the cylinder.
[0012] Further, the piston is columnar.
[0013] Further, a guide hole running through a radial
direction of the piston sleeve is provided in the piston
sleeve, and the piston is slidably provided in the guide
hole to make a straight reciprocating motion.
[0014] Further, an orthographic projection of the guide
hole at the lower flange is provided with a pair of parallel
straight line segments, the pair of parallel straight line
segments is formed by projecting a pair of parallel inner
wall surfaces of the piston sleeve, and the piston is pro-
vided with outer profiles which are in shape adaptation
to and in sliding fit with a pair of parallel inner wall surfaces
of the guide hole.
[0015] Further, a first thrust surface of a side, facing
the lower flange, of the piston sleeve is in contact with
the surface of the lower flange.
[0016] Further, the rotating shaft is provided with a slid-
ing segment in sliding fit with the piston component, the
sliding segment is located between two ends of the ro-
tating shaft, and the sliding segment is provided with slid-
ing fit surfaces.
[0017] Further, the sliding fit surfaces are symmetrical-
ly provided on two sides of the sliding segment.
[0018] Further, the sliding fit surfaces are parallel with
an axial plane of the rotating shaft, and the sliding fit
surfaces are in sliding fit with an inner wall surface of the
sliding hole of the piston in a direction vertical to the axial
direction of the rotating shaft.
[0019] Further, the rotating shaft is provided with a oil
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passage, the oil passage including an internal oil channel
provided inside the rotating shaft, an external oil channel
arranged outside the rotating shaft and an oil communi-
cation hole communicating the internal oil channel and
the external oil channel.
[0020] Further, the external oil channel extending
along the axial direction of the rotating shaft is provided
at the sliding fit surfaces.
[0021] Further, the upper flange and the lower flange
are coaxial with the rotating shaft, and the axis of the
upper flange and the axis of the lower flange being ec-
centric to the axis of the cylinder.
[0022] Further, the fluid machinery further includes a
supporting plate, the supporting plate is provided on an
end face, away from one side of the cylinder, of the lower
flange, the supporting plate is coaxial with the lower
flange, the rotating shaft penetrates through a through
hole in the lower flange and is supported on the support-
ing plate, and the supporting plate is provided with a sec-
ond thrust surface for supporting the rotating shaft.
[0023] Further, the fluid machinery further includes a
limiting plate, the limiting plate being provided with an
avoidance hole for avoiding the rotating shaft, and the
limiting plate being sandwiched between the lower flange
and the piston sleeve and coaxial with the piston sleeve.
[0024] Further, the piston sleeve is provided with a con-
necting convex ring protruding towards one side of the
lower flange, the connecting convex ring being embed-
ded into the avoidance hole.
[0025] Further, a cylinder wall of the cylinder is provid-
ed with a compression intake port and a first compression
exhaust port, when the piston component is located at
an intake position, the compression intake port is com-
municated with the variable volume cavity, and when the
piston component is at an exhaust position, the variable
volume cavity is communicated with the first compression
exhaust port.
[0026] Further, an inner wall surface of the cylinder wall
is provided with a compression intake buffer tank, the
compression intake buffer tank is communicated with the
compression intake port.
[0027] Further, the compression intake buffer tank is
provided with an arc-shaped segment in a radial plane
of the cylinder, and the compression intake buffer tank
extends from the compression intake port to one side
where the first compression exhaust port is located.
[0028] Further, the cylinder wall of the cylinder is pro-
vided with a second compression exhaust port, the sec-
ond compression exhaust port is located between the
compression intake port and the first compression ex-
haust port, and during rotation of the piston component,
a part of gas in the piston component is depressurized
by the second compression exhaust port and then com-
pletely exhausted from the first compression exhaust
port.
[0029] Further, the fluid machinery further includes an
exhaust valve component, the exhaust valve component
being arranged at the second compression exhaust port.

[0030] Further, a receiving groove is provided on an
outer wall of the cylinder wall, the second compression
exhaust port runs through the groove bottom of the re-
ceiving groove, and the exhaust valve component is pro-
vided in the receiving groove.
[0031] Further, the exhaust valve component includes:
an exhaust valve, the exhaust valve being provided in
the receiving groove and shielding the second compres-
sion exhaust port; and a valve baffle, the valve baffle
being overlaid on the exhaust valve.
[0032] Further, the fluid machinery is a compressor.
[0033] Further, the cylinder wall of the cylinder is pro-
vided with an expansion exhaust port and a first expan-
sion intake port, when the piston component is located
at an intake position, the expansion exhaust port is com-
municated with the variable volume cavity, and when the
piston component is at an exhaust position, the variable
volume cavity is communicated with the first expansion
intake port.
[0034] Further, the inner wall surface of the cylinder
wall is provided with an expansion exhaust buffer tank,
the expansion exhaust buffer tank is communicated with
the expansion exhaust port.
[0035] Further, the expansion exhaust buffer tank is
provided with an arc-shaped segment in a radial plane
of the cylinder, and the expansion exhaust buffer tank
extends from the expansion exhaust port to one side
where the first expansion intake port is located.
[0036] Further, the fluid machinery is a compressor.
[0037] Further, there are at least two guide holes
spaced in the axial direction of the rotating shaft, there
are at least two pistons, and each guide hole is provided
with the corresponding piston.
[0038] According to another aspect of the present dis-
closure, heat exchange equipment is provided. The heat
exchange equipment includes fluid machinery, the fluid
machinery being the above fluid machinery.
[0039] According to another aspect of the present dis-
closure, an operating method for fluid machinery is pro-
vided. The operating method for fluid machinery includes:
a rotating shaft rotates around the axis O1 of the rotating
shaft; a cylinder rotates around the axis O2 of the cylinder,
wherein the axis of the rotating shaft is eccentric to the
axis of the cylinder and at a fixed eccentric distance; and
a piston in a piston component rotates along with the
rotating shaft under the driving of the rotating shaft and
slides in a piston sleeve of the piston component along
a direction vertical to an axial direction of the rotating
shaft in a reciprocating manner.
[0040] Further, the operating method adopts a princi-
ple of cross slider mechanism, wherein the piston serves
as a slider, a sliding fit surface of the rotating shaft serves
as a first connecting rod I1, and a guide hole of the piston
sleeve serves as a second connecting rod I2.
[0041] By means of the technical solutions of the
present disclosure, a cylinder is sandwiched between an
upper flange and a lower flange; the axis of a rotating
shaft is eccentric to the axis of the cylinder and at a fixed
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eccentric distance, and the rotating shaft sequentially
penetrates through the upper flange and the cylinder;
and a piston component is provided with a variable vol-
ume cavity, the piston component being pivotally provid-
ed in the cylinder, and the rotating shaft being drivingly
connected with the piston component to change the vol-
ume of the variable volume cavity. Because the eccentric
distance between the rotating shaft and the cylinder is
fixed, the rotating shaft and the cylinder rotate around
the respective axes thereof during motion, and the posi-
tion of the center of mass remains unchanged, so that
the piston component is allowed to rotate stably and con-
tinuously when moving in the cylinder; and vibration of
the fluid machinery is effectively mitigated, a regular pat-
tern for changes in the volume of the variable volume
cavity is ensured, and clearance volume is reduced,
thereby increasing the operational stability of the fluid
machinery, and increasing the working reliability of heat
exchange equipment.

Brief Description of the Drawings

[0042] The drawings of the description, forming a part
of the present application, are used to provide a further
understanding for the present disclosure. The schematic
embodiments and descriptions of the present disclosure
are used to explain the present disclosure, and do not
form improper limits to the present disclosure. In the
drawings:

Fig. 1 shows a structure diagram of a compressor in
the present disclosure;
Fig. 2 shows an exploded view of a pump body com-
ponent in the present disclosure;
Fig. 3 shows a schematic diagram of a mounting
relationship among a rotating shaft, an upper flange,
a cylinder and a lower flange in the present disclo-
sure;
Fig. 4 shows an internal structure diagram of a part
in Fig. 3;
Fig. 5 shows a schematic diagram of a mounting
relationship between an exhaust valve component
and a cylinder in the present disclosure;
Fig. 6 shows a structure diagram of a rotating shaft
in the present disclosure;
Fig. 7 shows an internal structure diagram of a ro-
tating shaft in Fig. 6;
Fig. 8 shows a working state diagram of a piston
prepared for suction in the present disclosure;
Fig. 9 shows a working state diagram of a piston
during suction in the present disclosure;
Fig. 10 shows a working state diagram of a piston
completing suction in the present disclosure;
Fig. 11 shows a working state diagram of a piston
during gas compression and exhaust in the present
disclosure;
Fig. 12 shows a working state diagram of a piston
during exhaust in the present disclosure;

Fig. 13 shows a working state diagram of a piston
which will complete exhaust in the present disclo-
sure;
Fig. 14 shows a schematic diagram of an eccentric
relationship between a piston sleeve and a rotating
shaft in the present disclosure;
Fig. 15 shows a structure diagram of an upper flange
in the present disclosure;
Fig. 16 shows a structure diagram of a piston in the
present disclosure;
Fig. 17 shows a structure diagram of a piston in Fig.
16 from another perspective;
Fig. 18 shows a sectional view of a piston sleeve in
the present disclosure;
Fig. 19 shows a schematic diagram of a connecting
relationship between a limiting plate and a cylinder
in the present disclosure;
Fig. 20 shows a schematic diagram of a connecting
relationship between a supporting plate and a lower
flange in the present disclosure;
Fig. 21 shows a schematic diagram of a connecting
relationship among a cylinder, a limiting plate, a low-
er flange and a supporting plate in the present dis-
closure; and
Fig. 22 shows a working principle diagram of a com-
pressor in the present disclosure.

[0043] Herein, the drawings include the following draw-
ing marks:

1, rotating shaft; 11, sliding segment; 111, sliding fit
surface; 13, oil passage; 14, oil communication hole;
15, axis of rotating shaft; 20, cylinder; 21, compres-
sion intake port; 22, first compression exhaust port;
23, compression intake buffer tank; 24, second com-
pression exhaust port; 25, receiving groove; 26, lim-
iting plate; 30, piston component; 31, variable vol-
ume cavity; 311, guide hole; 32, piston; 321, sliding
hole; 33, piston sleeve; 331, connecting convex ring;
333, axis of piston sleeve; 332, first thrust surface;
40, exhaust valve component; 41, exhaust valve; 42,
valve baffle; 43, first fastener; 50, upper flange; 60,
lower flange; 61, supporting plate; 611, second thrust
surface; 70, second fastener; 80, third fastener; 81,
fourth fastener; 82, fifth fastener; 90, dispenser part;
91, housing component; 92, motor component; 93,
pump body component; 94, upper cover component;
and 95, lower cover and mounting plate.

Detailed Description of the Embodiments

[0044] It is important to note that embodiments in the
present application and characteristics in the embodi-
ments may be combined mutually under the condition of
no conflicts. The present disclosure will be illustrated
herein below with reference to the drawings and in con-
junction with the embodiments in detail.
[0045] It should be pointed out that the following de-
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tailed descriptions are exemplary and intended to provide
a further description for the present application. Unless
specified otherwise, all technical and scientific terms
used herein have the same meanings as those usually
understood by a person of ordinary skill in the art of the
present application.
[0046] In the present disclosure, on the contrary, used
nouns of locality such as "left and right" are usually left
and right as shown in the drawings, "interior and exterior"
refer to interior and exterior of an own profile of each part,
but the above nouns of locality are not used to limit the
present disclosure.
[0047] In order to solve the problem in the related art
in which fluid machinery is unstable in motion and large
in vibration and has clearance volume, the present dis-
closure provides fluid machinery and heat exchange
equipment, wherein the heat exchange equipment in-
cludes the following fluid machinery. In addition, also pro-
vided is an operating method for fluid machinery.
[0048] The fluid machinery mainly includes a compres-
sor and an expander which will be introduced respective-
ly hereinbelow. The general characteristics of the fluid
machinery are introduced first.
[0049] As shown in Fig. 2 to Fig. 21, the fluid machinery
includes an upper flange 50, a lower flange 60, a cylinder
20, a rotating shaft 10 and a piston component 30, where-
in the cylinder 20 is sandwiched between the upper flange
50 and the lower flange 60; the axis of the rotating shaft
10 is eccentric to the axis of the cylinder 20 and at a fixed
eccentric distance, and the rotating shaft 10 sequentially
penetrates through the upper flange 50, the cylinder 20
and the lower flange 60; and the piston component 30 is
provided with a variable volume cavity 31, the piston com-
ponent 30 being pivotally provided in the cylinder 20, and
the rotating shaft 10 being drivingly connected with the
piston component 30 to change the volume of the variable
volume cavity 31. Herein, the upper flange 50 is fixed to
the cylinder 20 via a second fastener 70, and the lower
flange 60 is fixed to the cylinder 20 via a third fastener 80.
[0050] Preferably, the second fastener 70 and/or the
third fastener 80 are/is screws or bolts.
[0051] Because the eccentric distance between the ro-
tating shaft 10 and the cylinder 20 is fixed, the rotating
shaft 10 and the cylinder 20 rotate around the respective
axes thereof during motion, and the position of the center
of mass remains unchanged, so that the piston compo-
nent 30 is allowed to rotate stably and continuously when
moving in the cylinder 20; and vibration of the fluid ma-
chinery is effectively mitigated, a regular pattern for
changes in the volume of the variable volume cavity is
ensured, and clearance volume is reduced, thereby in-
creasing the operational stability of the fluid machinery,
and increasing the working reliability of heat exchange
equipment.
[0052] It is important to note that the axis of the upper
flange 50 and the axis of the lower flange 60 are coaxial
with the axis of the rotating shaft 10, and the axis of the
upper flange 50 and the axis of the lower flange 60 are

eccentric to the axis of the cylinder 20. A fixed eccentric
distance between the cylinder 20 mounted in the above
manner and the rotating shaft 10 or the upper flange 50
can be ensured, so that the piston component 30 has the
characteristic of good motion stability.
[0053] The rotating shaft 10 and the piston component
30 in the present disclosure are slidably connected, and
the volume of the variable volume cavity 31 is changed
along with the rotation of the rotating shaft 10. Because
the rotating shaft 10 and the piston component 30 in the
present disclosure are slidably connected, the motion re-
liability of the piston component 30 is ensured, and the
problem of motion stop of the piston component 30 is
effectively avoided, thereby endowing a regular charac-
teristic for changes in the volume of the variable volume
cavity 31.
[0054] As shown in Fig. 2, Fig. 8 to Fig. 14, Fig. 16 and
Fig. 17, the piston component 30 includes a piston sleeve
33 and a piston 32, wherein the piston sleeve 33 is piv-
otally provided in the cylinder 20, the piston 32 is slidably
provided in the piston sleeve 33 to form the variable vol-
ume cavity 31, and the variable volume cavity 31 is lo-
cated in a sliding direction of the piston 32.
[0055] In the specific embodiment, the piston compo-
nent 30 is in sliding fit with the rotating shaft 10, and along
with the rotation of the rotating shaft 10, the piston com-
ponent 30 has a tendency of straight motion relative to
the rotating shaft 10, thereby converting rotation into local
straight motion. Because the piston 32 and the piston
sleeve 33 are slidably connected, under the driving of
the rotating shaft 10, motion stop of the piston 32 is ef-
fectively avoided, so as to ensure the motion reliability
of the piston 32, the rotating shaft 10 and the piston sleeve
33, thereby increasing the operational stability of the fluid
machinery.
[0056] It is important to note that the rotating shaft 10
in the present disclosure does not have an eccentric
structure, thereby facilitating vibration of the fluid machin-
ery.
[0057] Specifically speaking, the piston 32 slides in the
piston sleeve 33 along a direction vertical to the axial
direction of the rotating shaft 10 (see Fig. 2, Fig. 8 to Fig.
13, and Fig. 22). Because a cross slider mechanism is
formed among the piston component 30, the cylinder 20
and the rotating shaft 10, the motion of the piston com-
ponent 30 and the cylinder 20 is stable and continuous,
and a regular pattern for changes in the volume of the
variable volume cavity 31 is ensured, thereby ensuring
the operational stability of the fluid machinery, and in-
creasing the working reliability of heat exchange equip-
ment.
[0058] The piston 32 in the present disclosure is pro-
vided with a sliding hole 321 running through an axial
direction of the rotating shaft 10, the rotating shaft 10
penetrates through the sliding hole 321, and the piston
32 rotates along with the rotating shaft 10 under the driv-
ing of the rotating shaft 10 and slides in the piston sleeve
33 along a direction vertical to the axial direction of the
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rotating shaft 10 in a reciprocating manner (see Fig. 8 to
Fig. 13, Fig. 16 and Fig. 17). Because the piston 32 is
allowed to make a straight motion instead of a rotational
reciprocating motion relative to the rotating shaft 10, the
eccentric quality is effectively reduced, and lateral forces
exerted on the rotating shaft 10 and the piston 32 are
reduced, thereby reducing the abrasion of the piston 32,
and increasing the sealing property of the piston 32.
Meanwhile, the operational stability and reliability of a
pump body component 93 are ensured, the vibration risk
of the fluid machinery is reduced, and the structure of the
fluid machinery is simplified.
[0059] Preferably, the sliding hole 321 is an slotted hole
or a waist-shaped hole.
[0060] In a preferable implementation manner not
shown in the figures, the piston 32 is provided with a
sliding groove facing one side of the rotating shaft 10.
Either the sliding groove or the sliding hole 321 is required
to ensure relatively reliable sliding between the rotating
shaft 10 and the piston 32. The sliding groove is a straight
sliding groove, and an extending direction of the sliding
groove is vertical to the axis of the rotating shaft 10.
[0061] The piston 32 in the present disclosure is co-
lumnar. Preferably, the piston 32 is cylindrical or non-
cylindrical.
[0062] As shown in Fig. 2, Fig. 16 and Fig. 17, the piston
32 is provided with a pair of arc-shaped surfaces ar-
ranged symmetrically about a middle vertical plane of the
piston 32, the arc-shaped surfaces adaptively match an
inner surface of the cylinder 20, and the double arc cur-
vature radius of the arc-shaped surfaces is equal to the
inner diameter of the cylinder 20. Thus, zero-clearance
volume can be implemented in an exhaust process. It is
important to note that when the piston 32 is placed in the
piston sleeve 33, the middle vertical plane of the piston
32 is an axial plane of the piston sleeve 33.
[0063] In a preferable implementation manner as
shown in Fig. 2 and Fig. 18, a guide hole 311 running
through a radial direction of the piston sleeve 33 is pro-
vided in the piston sleeve 33, and the piston 32 is slidably
provided in the guide hole 311 to make a straight recip-
rocating motion. Because the piston 32 is slidably pro-
vided in the guide hole 311, when the piston 32 moves
leftwards and rightwards in the guide hole 311, the vol-
ume of the variable volume cavity 31 can be continuously
changed, thereby ensuring the suction and exhaust sta-
bility of the fluid machinery.
[0064] In order to prevent the piston 32 from rotating
in the piston sleeve 33, an orthographic projection of the
guide hole 311 at the lower flange 60 is provided with a
pair of parallel straight line segments, the pair of parallel
straight line segments is formed by projecting a pair of
parallel inner wall surfaces of the piston sleeve 33, and
the piston 32 is provided with outer profiles which are in
shape adaptation to and in sliding fit with a pair of parallel
inner wall surfaces of the guide hole 311. If the piston 32
and the piston sleeve 33 fit by adopting the above struc-
ture, the piston 32 can be allowed to smoothly slide in

the piston sleeve 33, and a sealing effect is maintained.
[0065] Preferably, an orthographic projection of the
guide hole 311 at the lower flange 60 is provided with a
pair of arc-shaped line segments, the pair of arc-shaped
line segments being connected with the pair of straight
line segments to form an irregular section shape.
[0066] As shown in Fig. 2, the peripheral surface of the
piston sleeve 33 is adaptive to the inner wall surface of
the cylinder 20 in shape. Thus, large-area sealing is per-
formed between the piston sleeve 33 and the cylinder 20
and between the guide hole 311 and the piston 32, and
overall sealing is large-area sealing, thereby facilitating
rechannelion of leakage.
[0067] As shown in Fig. 18, a first thrust surface 332
of a side, facing the lower flange 60, of the piston sleeve
33 is in contact with the surface of the lower flange 60.
Thus, the piston sleeve 33 and the lower flange 60 are
reliably positioned.
[0068] As shown in Fig. 6 and Fig. 7, the rotating shaft
10 is provided with a sliding segment 11 in sliding fit with
the piston component 30, the sliding segment 11 is lo-
cated between two ends of the rotating shaft 10, and the
sliding segment 11 is provided with sliding fit surfaces
111. Because the rotating shaft 10 is in sliding fit with the
piston 32 via the sliding fit surfaces 111, the motion reli-
ability therebetween is ensured, and jam therebetween
is effectively avoided.
[0069] Preferably, the sliding segment 11 is provided
with two sliding fit surfaces 111 which are symmetrically
arranged. Because the sliding fit surfaces 111 are sym-
metrically arranged, the two sliding fit surfaces 111 are
stressed more uniformly, thereby ensuring the motion
reliability of the rotating shaft 10 and the piston 32.
[0070] As shown in Fig. 6 and Fig. 7, the sliding fit sur-
faces 111 are parallel with an axial plane of the rotating
shaft 10, and the sliding fit surfaces 111 are in sliding fit
with an inner wall surface of the sliding hole 321 of the
piston 32 in a direction vertical to the axial direction of
the rotating shaft 10.
[0071] The rotating shaft 10 in the present disclosure
is provided with a oil passage 13, the oil passage 13
including an internal oil channel provided inside the ro-
tating shaft 10, an external oil channel arranged outside
the rotating shaft 10 and an oil communication hole 14
communicating the internal oil channel and the external
oil channel. Because at least part of the oil passage 13
is the internal oil channel, great leakage of lubricating oil
is effectively avoided, and the flowing reliability of the
lubricating oil is increased. In the presence of the oil com-
munication hole 14, the internal oil channel and the ex-
ternal oil channel can be smoothly communicated, and
oil can be injected to the oil passage 13 via the oil com-
munication hole 14, thereby ensuring the oil injection con-
venience of the oil passage 13.
[0072] In a preferable implementation manner as
shown in Fig. 6 and Fig. 7, the external oil channel ex-
tending along the axial direction of the rotating shaft 10
is provided at the sliding fit surfaces 111. Because the
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oil passage 13 at the sliding fit surfaces 111 is the external
oil channel, lubricating oil can be directly supplied to the
sliding fit surfaces 111 and the piston 32, and abrasion
caused by over-large friction there between is effectively
avoided, thereby increasing the motion smoothness
there between.
[0073] The compressor in the present disclosure fur-
ther includes a supporting plate 61, the supporting plate
61 is provided on an end face, away from one side of the
cylinder 20, of the lower flange 60, the supporting plate
61 is coaxial with the lower flange 60, the rotating shaft
10 penetrates through a through hole in the lower flange
60 and is supported on the supporting plate 61, and the
supporting plate 61 is provided with a second thrust sur-
face 611 for supporting the rotating shaft 10. Because
the supporting plate 61 is configured to support the ro-
tating shaft 10, the connection reliability between all parts
is increased.
[0074] As shown in Fig. 4 and Fig. 19, a limiting plate
26 is connected with the cylinder 20 via a fifth fastener 82.
[0075] Preferably, the fifth fastener 82 is a bolt or
screw.
[0076] As shown in Fig. 2, Fig. 19 and Fig. 21, the com-
pressor in the present disclosure further includes a lim-
iting plate 26, the limiting plate 26 being provided with an
avoidance hole for avoiding the rotating shaft 10, and the
limiting plate 26 being sandwiched between the lower
flange 60 and the piston sleeve 33 and coaxial with the
piston sleeve 33. Due to the arrangement of the limiting
plate 26, the limiting reliability of each part is ensured.
[0077] As shown in Fig. 4 and Fig. 19, the limiting plate
26 is connected with the cylinder 20 via a fourth fastener
81.
[0078] Preferably, the fourth fastener 81 is a bolt or
screw.
[0079] Specifically speaking, the piston sleeve 33 is
provided with a connecting convex ring 331 protruding
towards one side of the lower flange 60, the connecting
convex ring 331 being embedded into the avoidance
hole. Due to fit between the piston sleeve 33 and the
limiting plate 26, the motion reliability of the piston sleeve
33 is ensured.
[0080] Specifically speaking, the piston sleeve 33 in
the present disclosure includes two coaxial cylinders with
different diameters, the outer diameter of an upper half
part is equal to the inner diameter of the cylinder 20, and
the axis of the guide hole 311 is vertical to the axis of the
cylinder 20 and fits with the piston 32, wherein the shape
of the guide hole 311 remains consistent with that of the
piston 32. In a reciprocating motion process, gas com-
pression is achieved. A lower end face of the upper half
part is provided with concentric connecting convex rings
331, is a first thrust surface, and fits with the end face of
the lower flange 60, thereby reducing the structure friction
area. A lower half part is a hollow column, namely a short
shaft, the axis of the short shaft is coaxial with that of the
lower flange 60, and in a motion process, they rotate
coaxially.

[0081] As shown in Fig. 1, the fluid machinery is a com-
pressor. The compressor includes a dispenser part 90,
a housing component 91, a motor component 92, a pump
body component 93, an upper cover component 94, and
a lower cover and mounting plate 95, wherein the dis-
penser part 90 is arranged outside the housing compo-
nent 91; the upper cover component 94 is assembled at
the upper end of the housing component 91; the lower
cover and mounting plate 95 is assembled at the lower
end of the housing component 91; both the motor com-
ponent 92 and the pump body component 93 are located
inside the housing component 91; and the motor com-
ponent 92 is arranged above the pump body component
93. The pump body component 93 of the compressor
includes the above-mentioned upper flange 50, lower
flange 60, cylinder 20, rotating shaft 10 and piston com-
ponent 30.
[0082] Preferably, all the parts are connected in a weld-
ing, shrinkage fit or cold pressing manner.
[0083] The assembly process of the whole pump body
component 93 is as follows: the piston 32 is mounted in
the guide hole 311, the connecting convex ring 331 is
mounted on the limiting plate 26, the limiting plate 26 is
fixedly connected with the lower flange 60, the cylinder
20 and the piston sleeve 33 are coaxially mounted, the
lower flange 60 is fixed to the cylinder 20, the sliding fit
surfaces 111 of the rotating shaft 10 and a pair of parallel
surfaces of the sliding hole 321 of the piston 32 are
mounted in fit, the upper flange 50 is fixed to the upper
half section of the rotating shaft 10, and the upper flange
50 is fixed to the cylinder 20 via a screw. Thus, assembly
of the pump body component 93 is completed, as shown
in Fig. 4.
[0084] Preferably, there are at least two guide holes
311, the two guide holes 311 being spaced in the axial
direction of the rotating shaft 10; and there are at least
two pistons 32, each guide hole 311 being provided with
the corresponding piston 32. At this time, the compressor
is a single-cylinder multi-compression cavity compres-
sor, and compared with a same-displacement single-cyl-
inder roller compressor, the compressor is relatively
small in torque fluctuation.
[0085] Preferably, the compressor in the present dis-
closure is not provided with a suction valve, so that the
suction resistance can be effectively reduced, and the
compression efficiency of the compressor is increased.
[0086] It is important to note that in the detailed de-
scription of the embodiments, when the piston 32 com-
pletes motion for a circle, suction and exhaust will be
performed twice, so that the compressor has the char-
acteristic of high compression efficiency. Compared with
the same-displacement single-cylinder roller compres-
sor, the compressor in the present disclosure is relatively
small in torque fluctuation due to division of a compres-
sion into two compressions, has small exhaust resistance
during operation, and effectively eliminates an exhaust
noise.
[0087] Specifically speaking, as shown in Fig. 8 to Fig.
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13, a cylinder wall of the cylinder 20 is provided with a
compression intake port 21 and a first compression ex-
haust port 22, when the piston component 30 is located
at an intake position, the compression intake port 21 is
communicated with the variable volume cavity 31, and
when the piston component 30 is at an exhaust position,
the variable volume cavity 31 is communicated with the
first compression exhaust port 22.
[0088] Preferably, an inner wall surface of the cylinder
wall is provided with a compression intake buffer tank
23, the compression intake buffer tank 23 is communi-
cated with the compression intake port 21 (see Fig. 8 to
Fig. 13). In the presence of the compression intake buffer
tank 23, a great amount of gas will be stored at this part,
so that the variable volume cavity 31 can be full of gas
to supply sufficient gas to the compressor, and in case
of insufficient suction, the stored gas can be timely sup-
plied to the variable volume cavity 31 so as to ensure the
compression efficiency of the compressor.
[0089] Specifically speaking, the compression intake
buffer tank 23 is provided with an arc-shaped segment
in a radial plane of the cylinder 20, and the compression
intake buffer tank 23 extends from the compression in-
take port 21 to one side where the first compression ex-
haust port 22 is located. An extending direction of the
compression intake buffer tank 23 is consistent with a
rotating direction of the piston component 30.
[0090] The cylinder wall of the cylinder 20 in the present
disclosure is provided with a second compression ex-
haust port 24, the second compression exhaust port 24
is located between the compression intake port 21 and
the first compression exhaust port 22, and during rotation
of the piston component 30, a part of gas in the piston
component 30 is depressurized by the second compres-
sion exhaust port 24 and then completely exhausted from
the first compression exhaust port 22. Because only two
exhaust paths are provided, namely a path of exhaust
via the first compression exhaust port 22 and a path of
exhaust via the second compression exhaust port 24,
gas leakage is reduced, and the sealing area of the cyl-
inder 20 is increased.
[0091] Preferably, the compressor (namely the fluid
machinery) further includes an exhaust valve component
40, the exhaust valve component 40 being arranged at
the second compression exhaust port 24. Because the
exhaust valve component 40 is arranged at the second
compression exhaust port 24, great leakage of gas in the
variable volume cavity 31 is effectively avoided, and the
compression efficiency of the variable volume cavity 31
is ensured.
[0092] In a preferable implementation manner as
shown in Fig. 5, a receiving groove 25 is provided on an
outer wall of the cylinder wall, the second compression
exhaust port 24 runs through the groove bottom of the
receiving groove 25, and the exhaust valve component
40 is provided in the receiving groove 25. Due to the
arrangement of the receiving groove 25 for receiving the
exhaust valve component 40, the occupied space of the

exhaust valve component 40 is reduced, and parts are
arranged reasonably, thereby increasing the space utili-
zation rate of the cylinder 20.
[0093] Specifically speaking, the exhaust valve com-
ponent 40 includes an exhaust valve 41 and a valve baffle
42, the exhaust valve 41 being provided in the receiving
groove 25 and shielding the second compression ex-
haust port 24, and the valve baffle 42 being overlaid on
the exhaust valve 41. Due to the arrangement of the valve
baffle 42, excessive opening of the exhaust valve 41 is
effectively avoided, and the exhaust performance of the
cylinder 20 is ensured.
[0094] Preferably, the exhaust valve 41 and the valve
baffle 42 are connected via a first fastener 43. Further,
the first fastener 43 is a screw.
[0095] It is important to note that the exhaust valve
component 40 in the present disclosure can separate the
variable volume cavity 31 from an external space of the
pump body component 93, referred to as backpressure
exhaust, that is, when the pressure of the variable volume
cavity 31 is greater than the pressure of the external
space (exhaust pressure) after the variable volume cavity
31 and the second compression exhaust port 24 are com-
municated, the exhaust valve 41 is opened to start ex-
hausting; and if the pressure of the variable volume cavity
31 is still lower than the exhaust pressure after commu-
nication, the exhaust valve 41 does not work. At this time,
the compressor continuously operates for compression
until the variable volume cavity 31 is communicated with
the first compression exhaust port 22, and gas in the
variable volume cavity 31 is pressed into the external
space to complete an exhaust process. The exhaust
manner of the first compression exhaust port 22 is a
forced exhaust manner.
[0096] The operation of the compressor will be specif-
ically introduced below.
[0097] As shown in Fig. 22, the compressor in the
present disclosure adopts a principle of cross slider
mechanism, wherein the piston 32 serves as a slider in
the cross slider mechanism, the piston 32 and the sliding
fit surface 111 of the rotating shaft 10 serve as a con-
necting rod I1 in the cross slider mechanism, and the
piston 32 and the guide hole 311 of the piston sleeve 33
serve as a connecting rod I2 in the cross slider mecha-
nism. Thus, a main structure of the principle of cross slid-
er is formed. Moreover, the axis O1 of the rotating shaft
10 is eccentric to the axis O2 of the cylinder 20, and the
rotating shaft and the cylinder rotate around the respec-
tive axes. When the rotating shaft 10 rotates, the piston
32 straightly slides relative to the rotating shaft 10 and
the piston sleeve 33, so as to achieve gas compression.
Moreover, the whole piston component 30 synchronous-
ly rotates along with the rotating shaft 10, and the piston
32 operates within a range of an eccentric distance e
relative to the axis of the cylinder 20. The stroke of the
piston 32 is 2e, the cross section area of the piston 32 is
S, and the displacement of the compressor (namely max-
imum suction volume) is V=2*(2e*S).
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[0098] As shown in Fig. 22, when the fluid machinery
adopting the above structure operates, the rotating shaft
10 rotates around the axis O1 of the rotating shaft 10; the
cylinder 20 rotates around the axis O2 of the cylinder 20,
wherein the axis of the rotating shaft 10 is eccentric to
the axis of the cylinder 20 and at a fixed eccentric dis-
tance; and the piston 32 in the piston component 30 ro-
tates along with the rotating shaft 10 under the driving of
the rotating shaft 10 and slides in the piston sleeve 33 of
the piston component 30 along a direction vertical to an
axial direction of the rotating shaft 10 in a reciprocating
manner.
[0099] The fluid machinery operating by using the
above method forms the cross slider mechanism. The
operating method adopts a principle of cross slider mech-
anism, wherein the piston 32 serves as a slider, the slid-
ing fit surface 111 of the rotating shaft 10 serves as a
first connecting rod h, and the guide hole 311 of the piston
sleeve 33 serves as a second connecting rod I2 (see Fig.
22).
[0100] Specifically speaking, the axis O1 of the rotating
shaft 10 is equivalent to the center of rotation of the first
connecting rod I1, and the axis O2 of the cylinder 20 is
equivalent to the center of rotation of the second con-
necting rod I2. The sliding fit surface 111 of the rotating
shaft 10 is equivalent to the first connecting rod I1, and
the guide hole 311 of the piston sleeve 33 is equivalent
to the second connecting rod I2. The piston 32 is equiv-
alent to the slider. The guide hole 311 is vertical to the
sliding fit surface 111, the piston 32 only makes a recip-
rocating motion relative to the guide hole 311, and the
piston 32 only makes a reciprocating motion relative to
the sliding fit surface 111. After the piston 32 is simplified
as the center of mass, it can be found that the operating
trajectory is a circular motion, and the circle adopts a
connecting line of the axis O2 of the cylinder 20 and the
axis O1 of the rotating shaft 10 as a diameter.
[0101] When the second connecting rod I2 makes a
circular motion, the slider may make a reciprocating mo-
tion along the second connecting rod I2. Meanwhile, the
slider may make a reciprocating motion along the first
connecting rod I1. The first connecting rod I1 and the sec-
ond connecting rod I2 always remain vertical, such that
the direction of the slider making the reciprocating motion
along the first connecting rod I1 is vertical to the direction
of the slider making the reciprocating motion along the
second connecting rod I2. A relative motion relationship
between the first connecting rod I1 and the second con-
necting rod I2 as well as the piston 32 forms a principle
of cross slider mechanism.
[0102] Under this motion method, the slider makes a
circular motion, an angular speed thereof being equal to
rotating speeds of the first connecting rod I1 and the sec-
ond connecting rod I2. The operating trajectory of the
slider is a circle. The circle adopts a center distance be-
tween the center of rotation of the first connecting rod I1
and the center of rotation of the second connecting rod
I2 as a diameter. As shown in Fig. 15, an eccentric dis-

tance e exists between the axis 15 of the rotating shaft
and the axis 333 of the piston sleeve, and a center-of-
mass trajectory line of the piston is circular.
[0103] Specifically speaking, the motor component 92
drives the rotating shaft 10 to rotate, the sliding fit surface
111 of the rotating shaft 10 drives the piston 32 to move,
and the piston 32 drives the piston sleeve 33 to rotate.
In the whole motion part, the piston sleeve 33 only makes
a circular motion, the piston 32 makes a reciprocating
motion relative to both the rotating shaft 10 and the guide
hole 311 of the piston sleeve 33, and the two reciprocat-
ing motions are vertical to each other and carried out
simultaneously, so that the reciprocating motions in two
directions form a motion mode of cross slider mecha-
nism. A composite motion similar to the cross slider
mechanism allows the piston 32 to make a reciprocating
motion relative to the piston sleeve 33, the reciprocating
motion periodically enlarging and reducing a cavity
formed by the piston sleeve 33, the cylinder 20 and the
piston 32. The piston 32 makes a circular motion relative
to the cylinder 20, the circular motion allowing the variable
volume cavity 31 formed by the piston sleeve 33, the
cylinder 20 and the piston 32 to be communicated with
the compression intake port 21 and the exhaust port pe-
riodically. Under the combined action of the above two
relative motions, the compressor may complete the proc-
ess of suction, compression and exhaust.
[0104] In addition, the compressor in the present dis-
closure also has the advantages of zero clearance vol-
ume and high volume efficiency.
[0105] The compressor in the present disclosure is a
variable pressure ratio compressor, and the exhaust
pressure ratio of the compressor may be changed by
adjusting the positions of the first compression exhaust
port 22 and the second compression exhaust port 24
according to the operational conditions of the compres-
sor, so as to optimize the exhaust performance of the
compressor. When the second compression exhaust
port 24 is closer to the compression intake port 21 (clock-
wise), the exhaust pressure ratio of the compressor is
small; and when the second compression exhaust port
24 is closer to the compression intake port 21 (anticlock-
wise), the exhaust pressure ratio of the compressor is
large.
[0106] In addition, the compressor in the present dis-
closure also has the advantages of zero clearance vol-
ume and high volume efficiency.
[0107] Under other using occasions, the compressor
may be used as an expander by changing the positions
of a suction port and an exhaust port. That is, the exhaust
port of the compressor serves as an expander suction
port, high-pressure gas is charged, other pushing mech-
anisms rotate, and gas is exhausted from the suction port
of the compressor (expander intake port) after expan-
sion.
[0108] When the fluid machinery is the expander, the
cylinder wall of the cylinder 20 is provided with an expan-
sion exhaust port and a first expansion intake port, when
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the piston component 30 is located at an intake position,
the expansion exhaust port is communicated with the
variable volume cavity 31, and when the piston compo-
nent 30 is at an exhaust position, the variable volume
cavity 31 is communicated with the first expansion intake
port. When high-pressure gas enters the variable volume
cavity 31 through the first expansion intake port, the high-
pressure gas pushes the piston component 30 to rotate,
the piston sleeve 33 rotates to drive the piston 32 to ro-
tate, the piston 32 is allowed to slide straightly relative to
the piston sleeve 33, and the piston 32 further drives the
rotating shaft 10 to rotationally move. By connecting the
rotating shaft 10 to other power consumption equipment,
the rotating shaft 10 may output to apply work.
[0109] Preferably, the inner wall surface of the cylinder
wall is provided with an expansion exhaust buffer tank,
the expansion exhaust buffer tank is communicated with
the expansion exhaust port.
[0110] Further, the expansion exhaust buffer tank is
provided with an arc-shaped segment in a radial plane
of the cylinder 20, and the expansion exhaust buffer tank
extends from the expansion exhaust port to one side
where the first expansion intake port is located. An ex-
tending direction of the expansion exhaust buffer tank is
consistent with a rotating direction of the piston compo-
nent 30.
[0111] It is important to note that terms used herein are
only intended to describe the detailed description of the
embodiments, and not intended to limit exemplar imple-
mentations of the present application. For example, un-
less otherwise directed by the context, singular forms of
terms used herein are intended to include plural forms.
Besides, it will be also appreciated that when terms "con-
tain" and/or "include" are used in the description, it is
pointed out that features, steps, operations, devices,
components and/or a combination thereof exist.
[0112] It is important to note that the description and
claims of the present application and terms "first", "sec-
ond" and the like in the drawings are used to distinguish
similar objects, and do not need to describe a specific
sequence or a precedence order. It should be understood
that objects used in such a way can be exchanged under
appropriate conditions, in order that the embodiments of
the present disclosure described here can be implement-
ed in a sequence except sequences graphically shown
or described here.
[0113] The above is only the preferable embodiments
of the present disclosure, and not intended to limit the
present disclosure. As will occur to a person skilled in
the art, the present disclosure is susceptible to various
modifications and changes. Any modifications, equiva-
lent replacements, improvements and the like made with-
in the spirit and principle of the present disclosure shall
fall within the scope of protection of the present disclo-
sure.

Claims

1. Fluid machinery, comprising:

an upper flange (50);
a lower flange (60);
a cylinder (20), the cylinder (20) being sand-
wiched between the upper flange (50) and the
lower flange (60);
a rotating shaft (10), the axis of the rotating shaft
(10) being eccentric to the axis of the cylinder
(20) and at a fixed eccentric distance, and the
rotating shaft (10) sequentially penetrating
through the upper flange (50), the cylinder (20)
and the lower flange (60); and
a piston component (30), the piston component
(30) being provided with a variable volume cavity
(31), the piston component (30) being pivotally
provided in the cylinder (20), and the rotating
shaft (10) being drivingly connected with the pis-
ton component (30) to change the volume of the
variable volume cavity (31).

2. The fluid machinery as claimed in claim 1, wherein
the piston component (30) comprises:

a piston sleeve (33), the piston sleeve (33) being
pivotally provided in the cylinder (20); and
a piston (32), the piston (32) being slidably pro-
vided in the piston sleeve (33) to form the vari-
able volume cavity (31), and the variable volume
cavity (31) being located in a sliding direction of
the piston (32).

3. The fluid machinery as claimed in claim 2, wherein
the piston (32) is provided with a sliding hole (321)
running through an axial direction of the rotating shaft
(10), the rotating shaft (10) penetrates through the
sliding hole (321), and the piston (32) rotates along
with the rotating shaft (10) under the driving of the
rotating shaft (10) and slides in the piston sleeve (33)
along a direction vertical to the axial direction of the
rotating shaft (10) in a reciprocating manner.

4. The fluid machinery as claimed in claim 3, wherein
the sliding hole (321) is an slotted hole or a waist-
shaped hole.

5. The fluid machinery as claimed in claim 2, wherein
the piston (32) is provided with a pair of arc-shaped
surfaces arranged symmetrically about a middle ver-
tical plane of the piston (32), the arc-shaped surfaces
adaptively match an inner surface of the cylinder
(20), and the double arc curvature radius of the arc-
shaped surfaces is equal to the inner diameter of the
cylinder (20).

6. The fluid machinery as claimed in claim 2, wherein
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the piston (32) is columnar.

7. The fluid machinery as claimed in claim 2, wherein
a guide hole (311) running through a radial direction
of the piston sleeve (33) is provided in the piston
sleeve (33), and the piston (32) is slidably provided
in the guide hole (311) to make a straight reciprocat-
ing motion.

8. The fluid machinery as claimed in claim 7, wherein
an orthographic projection of the guide hole (311) at
the lower flange (60) is provided with a pair of parallel
straight line segments, the pair of parallel straight
line segments is formed by projecting a pair of par-
allel inner wall surfaces of the piston sleeve (33), and
the piston (32) is provided with outer profiles which
are in shape adaptation to and in sliding fit with a
pair of parallel inner wall surfaces of the guide hole
(311).

9. The fluid machinery as claimed in claim 2, wherein
a first thrust surface (332) of a side, facing the lower
flange (60), of the piston sleeve (33) is in contact
with the surface of the lower flange (60).

10. The fluid machinery as claimed in claim 3, wherein
the rotating shaft (10) is provided with a sliding seg-
ment (11) in sliding fit with the piston component (30),
the sliding segment (11) is located between two ends
of the rotating shaft (10), and the sliding segment
(11) is provided with sliding fit surfaces (111).

11. The fluid machinery as claimed in claim 10, wherein
the sliding fit surfaces (111) are symmetrically pro-
vided on two sides of the sliding segment (11).

12. The fluid machinery as claimed in claim 10, wherein
the sliding fit surfaces (111) are parallel with an axial
plane of the rotating shaft (10), and the sliding fit
surfaces (111) are in sliding fit with an inner wall sur-
face of the sliding hole (321) of the piston (32) in a
direction vertical to the axial direction of the rotating
shaft (10).

13. The fluid machinery as claimed in claim 10, wherein
the rotating shaft (10) is provided with a oil passage
(13), the oil passage (13) comprising an internal oil
channel provided inside the rotating shaft (10), an
external oil channel arranged outside the rotating
shaft (10) and an oil communication hole (14) com-
municating the internal oil channel and the external
oil channel.

14. The fluid machinery as claimed in claim 13, wherein
the external oil channel extending along the axial
direction of the rotating shaft (10) is provided at the
sliding fit surfaces (111).

15. The fluid machinery as claimed in claim 1, wherein
the upper flange (50) and the lower flange (60) are
coaxial with the rotating shaft (10), and the axis of
the upper flange (50) and the axis of the lower flange
(60) being eccentric to the axis of the cylinder (20).

16. The fluid machinery as claimed in claim 1, further
comprising a supporting plate (61), wherein the sup-
porting plate (61) is provided on an end face, away
from one side of the cylinder (20), of the lower flange
(60), the supporting plate (61) is coaxial with the low-
er flange (60), the rotating shaft (10) penetrates
through a through hole in the lower flange (60) and
is supported on the supporting plate (61), and the
supporting plate (61) is provided with a second thrust
surface (611) for supporting the rotating shaft (10).

17. The fluid machinery as claimed in claim 2, further
comprising a limiting plate (26), wherein the limiting
plate (26) is provided with an avoidance hole for
avoiding the rotating shaft (10), and the limiting plate
(26) is sandwiched between the lower flange (60)
and the piston sleeve (33) and coaxial with the piston
sleeve (33).

18. The fluid machinery as claimed in claim 17, wherein
the piston sleeve (33) is provided with a connecting
convex ring (331) protruding towards one side of the
lower flange (60), the connecting convex ring (331)
being embedded into the avoidance hole.

19. The fluid machinery as claimed in claim 1, wherein
a cylinder wall of the cylinder (20) is provided with a
compression intake port (21) and a first compression
exhaust port (22),
when the piston component (30) is located at an in-
take position, the compression intake port (21) is
communicated with the variable volume cavity (31),
and
when the piston component (30) is at an exhaust
position, the variable volume cavity (31) is commu-
nicated with the first compression exhaust port (22).

20. The fluid machinery as claimed in claim 19, wherein
an inner wall surface of the cylinder wall is provided
with a compression intake buffer tank (23), the com-
pression intake buffer tank (23) is communicated
with the compression intake port (21).

21. The fluid machinery as claimed in claim 20, wherein
the compression intake buffer tank (23) is provided
with an arc-shaped segment in a radial plane of the
cylinder (20), and the compression intake buffer tank
(23) extends from the compression intake port (21)
to one side where the first compression exhaust port
(22) is located.

22. The fluid machinery as claimed in claim 19, wherein
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the cylinder wall of the cylinder (20) is provided with
a second compression exhaust port (24), the second
compression exhaust port (24) is located between
the compression intake port (21) and the first com-
pression exhaust port (22), and during rotation of the
piston component (30), a part of gas in the piston
component (30) is depressurized by the second
compression exhaust port (24) and then completely
exhausted from the first compression exhaust port
(22).

23. The fluid machinery as claimed in claim 22, further
comprising an exhaust valve component (40), the
exhaust valve component (40) being arranged at the
second compression exhaust port (24).

24. The fluid machinery as claimed in claim 23, wherein
a receiving groove (25) is provided on an outer wall
of the cylinder wall, the second compression exhaust
port (24) runs through the groove bottom of the re-
ceiving groove (25), and the exhaust valve compo-
nent (40) is provided in the receiving groove (25).

25. The fluid machinery as claimed in claim 24, wherein
the exhaust valve component (40) comprises:

an exhaust valve (41), the exhaust valve (41)
being provided in the receiving groove (25) and
shielding the second compression exhaust port
(24); and
a valve baffle (42), the valve baffle (42) being
overlaid on the exhaust valve (41).

26. The fluid machinery as claimed in any one of claims
19 to 25, wherein the fluid machinery being a com-
pressor.

27. The fluid machinery as claimed in claim 1, wherein
the cylinder wall of the cylinder (20) is provided with
an expansion exhaust port and a first expansion in-
take port,
when the piston component (30) is located at an in-
take position, the expansion exhaust port is commu-
nicated with the variable volume cavity (31), and
when the piston component (30) is at an exhaust
position, the variable volume cavity (31) is commu-
nicated with the first expansion intake port.

28. The fluid machinery as claimed in claim 27, wherein
the inner wall surface of the cylinder wall is provided
with an expansion exhaust buffer tank, the expan-
sion exhaust buffer tank is communicated with the
expansion exhaust port.

29. The fluid machinery as claimed in claim 28, wherein
the expansion exhaust buffer tank is provided with
an arc-shaped segment in a radial plane of the cyl-
inder (20), and the expansion exhaust buffer tank

extends from the expansion exhaust port to one side
where the first expansion intake port is located.

30. The fluid machinery as claimed in any one of claims
27 to 29, wherein the fluid machinery being a com-
pressor.

31. The fluid machinery as claimed in claim 7, wherein
there are at least two guide holes (311), the two guide
holes (311) being spaced in the axial direction of the
rotating shaft (10); and there are at least two pistons
(32), each guide hole (311) being provided with the
corresponding piston (32).

32. Heat exchange equipment, comprising fluid machin-
ery, wherein the fluid machinery being the fluid ma-
chinery as claimed in any one of claims 1 to 31.

33. An operating method for fluid machinery, compris-
ing:

allowing a rotating shaft (10) to rotate around
the axis O1 of the rotating shaft (10);
allowing a cylinder (20) to rotate around the axis
O2 of the cylinder (20), wherein the axis of the
rotating shaft (10) is eccentric to the axis of the
cylinder (20) and at a fixed eccentric distance;
and
driving, by the rotating shaft (10), a piston (32)
of a piston component (30) to rotate along with
the rotating shaft (10) and to slide in a piston
sleeve (33) of the piston component (30) along
a direction vertical to an axial direction of the
rotating shaft (10) in a reciprocating manner.

34. The operating method as claimed in claim 33, adopt-
ing a principle of cross slider mechanism, wherein
the piston (32) serves as a slider, a sliding fit surface
(111) of the rotating shaft (10) serves as a first con-
necting rod I1, and a guide hole (311) of the piston
sleeve (33) serves as a second connecting rod I2.
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