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(54) SCROLL COMPRESSOR AND AIR-CONDITIONING DEVICE

(57) This scroll compressor comprises: a housing; a
partitioning member that divides the interior space of the
housing into a first chamber and a second chamber, the
first chamber having therein a fixed scroll and an orbiting
scroll; a scroll compression mechanism which compress-
es a refrigerant between the fixed scroll and the orbiting
scroll and causes the compressed refrigerant to flow into
the second chamber; a rotary shaft that is a rod-like mem-
ber having an oil supply passage which extends in the
longitudinal direction of the rod-like member, and through
which lubricant oil passes, and that causes the orbiting
scroll disposed at the exit side of the oil supply passage
to orbit; a back pressure chamber which is disposed at
the rotary shaft side of the orbiting scroll, and into which
the lubricant oil flowing out of the oil supply passage is
introduced; an oil drain passage through which the lubri-
cant oil flowing into the back pressure chamber passes;
and a flow control mechanism that changes the flow rate
of the lubricant oil flowing through the drain passage.
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Description

Technical Field

[0001] The present invention relates to a scroll compressor which compresses a fluid and an air-conditioning device.

Background Art

[0002] For example, as a compressor of an air-conditioning device, there is a scroll compressor (PTL 1).

Citation List

Patent Literature

[0003] [PTL 1] International Publication No. WO 2012/147145

Summary of Invention

Technical Problem

[0004] A scroll compressor includes a fixed scroll and an orbiting scroll and the orbiting scroll orbits while being fitted
to the fixed scroll to compress a fluid. There is a scroll compressor in which a pressure in a housing in which the fixed
scroll and the orbiting scroll are accommodated is lower than a discharge pressure, and in this scroll compressor, a
force in a direction away from the fixed scroll is applied to the orbiting scroll by compressing a fluid. A thrust bearing for
supporting this force is installed. However, in the thrust bearing, a friction loss is caused when the orbiting scroll orbits,
and there is a possibility that efficiency of the scroll compressor is decreased due to the friction loss.
[0005] An object of the present invention is to prevent an efficiency of a scroll compressor from decreasing. Solution
to Problem
[0006] According to an aspect of the present invention, there is provided a scroll compressor, including: a housing; a
partitioning member which divides an interior space of the housing into a first chamber and a second chamber; a scroll
compression mechanism which includes a fixed scroll and an orbiting scroll disposed in the first chamber and compresses
a refrigerant between the fixed scroll and the orbiting scroll to cause the compressed refrigerant to flow into the second
chamber; a rotary shaft which is a rod-shaped member, includes an oil supply passage which extends in a longitudinal
direction of the rod-shaped member and through which lubricant oil passes, and causes the orbiting scroll disposed on
an outlet side of the oil supply passage to orbit; a back pressure chamber which is disposed on the rotary shaft side of
the orbiting scroll and into which the lubricant oil flowing out from the oil supply passage flows; an oil drain passage
through which the lubricant oil flowing into the back pressure chamber passes; and a flow control mechanism which
changes a flow rate of the lubricant oil flowing through the oil drain passage.
[0007] In the scroll compressor of the present invention, the pressure in the back pressure chamber increases by
changing the flow rate of the lubricant oil flowing out from the inside of the back pressure chamber through the oil drain
passage, and a force from the orbiting scroll toward the fixed scroll is generated on a rear surface of the orbiting scroll.
A portion of a force which is applied to the orbiting scroll and is in a direction away from the fixed scroll is canceled out
by the force generated on the rear surface of the orbiting scroll, and thus, a loss due to a friction generated when the
orbiting scroll orbits in a thrust bearing is decreased. As a result, it is possible to prevent efficiency of the scroll compressor
from decreasing.
[0008] The flow control mechanism may change the flow rate of the lubricant oil flowing through the oil drain passage
based on an orbital speed of the orbiting scroll. In this way, the force from the orbiting scroll toward the fixed scroll can
be adjusted according to the orbital speed.
[0009] The flow control mechanism may increase the flow rate of the lubricant oil flowing through the oil drain passage
when the orbital speed of the orbiting scroll is high compared to when the orbital speed of the orbiting scroll is low. The
scroll compressor includes an oil supply pump which supplies the lubricant oil to the back pressure chamber. However,
in a case where the flow rate of the lubricant oil flowing out from the inside of the back pressure chamber through the
oil drain passage decreases, energy for driving the oil supply pump increases. The flow rate of the lubricant oil flowing
through the oil drain passage increases when the orbital speed of the orbiting scroll is high, and thus, energy for driving
the oil supply pump is prevented from increasing.
[0010] The flow control mechanism may increase the flow rate of the lubricant oil flowing through the oil drain passage
in a case where the orbital speed of the orbiting scroll is larger than a threshold value compared to a case where the
orbital speed of the orbiting scroll is equal to or smaller than the threshold value, and the threshold value may be equal
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to or larger than an orbital speed equivalent to a case where the scroll compressor is operated with a capacity of 1/2 of
a rated operation and may be equal to or smaller than an orbital speed equivalent to a case where the scroll compressor
is operated with the capacity of the rated operation. Accordingly, it is possible to effectively prevent the efficiency of the
scroll compressor from decreasing.
[0011] The flow control mechanism may change the flow rate of the lubricant oil flowing through the oil drain passage
based on at least one of a pressure of the refrigerant and a temperature of the lubricant oil. Accordingly, a change in an
environment where the scroll compressor is used can be considered when the force from the fixed scroll toward the
orbiting scroll is decreased, and thus, it is possible to adjust the force which is applied to the orbiting scroll and is in the
direction away from the fixed scroll according to the change in the environment.
[0012] A passage sectional area of the oil drain passage may be larger than a passage sectional area of the oil supply
passage. According to this structure, a pressure loss of the oil drain passage can be smaller than a pressure loss of the
oil supply passage, and thus, it is possible to increase the pressure in the back pressure chamber by the flow control
mechanism.
[0013] The scroll compressor may further include a bypass passage through which the lubricant oil in the back pressure
chamber flows to bypass the flow control mechanism, in which a passage sectional area of the bypass passage may
be smaller than the passage sectional area of the oil supply passage. According to this structure, it is possible to adjust
the pressure in the back pressure chamber when the oil drain passage is closed.
[0014] The scroll compressor may further include a bypass passage through which the lubricant oil in the back pressure
chamber flows to bypass the flow control mechanism, in which the bypass passage may include a member provided
with a passage having a passage sectional area which is smaller than the passage sectional area of the oil drain passage.
According to this structure, it is possible to adjust the pressure in the back pressure chamber when the oil drain passage
is closed.
[0015] The scroll compressor may further include a positive-displacement oil supply pump which supplies the lubricant
oil to the back pressure chamber via the oil supply passage. By using the positive-displacement pump, it is possible to
relatively easily increase the pressure of the lubricant oil in the back pressure chamber even in a case where an oil
discharge flow path is narrowed.
[0016] The flow control mechanism may set the flow rate of the lubricant oil flowing through the oil drain passage to
be larger than 0 while the orbiting scroll orbits. The lubricant oil can be supplied to a sliding portion such as a slide bush
or a thrust bearing during the operation of the scroll compressor, and thus, the sliding portion can be lubricated.
[0017] According to another aspect of the present invention, there is provided an air-conditioning device, including: a
condenser which condenses a refrigerant; an evaporator which evaporates the refrigerant condensed by the condenser;
and a scroll compressor which compresses the refrigerant evaporated by the evaporator. The air-conditioning device of
the present invention includes the scroll compressor of the present invention, and thus, it is possible to prevent the
efficiency from decreasing.

Advantageous Effects of Invention

[0018] Therefore, according to the present invention, it is possible to prevent the efficiency of the scroll compressor
from decreasing.

Brief Description of Drawings

[0019]

Fig. 1 is an overall sectional view showing a scroll compressor according to a first embodiment.
Fig. 2 is a diagram showing a relationship between an opening degree of a valve included in the scroll compressor
according to the first embodiment and an orbital speed of an orbiting scroll included in the scroll compressor.
Fig. 3 is a partial sectional view of the scroll compressor according to a second embodiment.
Fig. 4 is a diagram showing a relationship between efficiency of the scroll compressor and a magnitude of increasing
a pressure in a back pressure chamber.
Fig. 5 is a partial sectional view of a scroll compressor according to a first modification example of the second
embodiment.
Fig. 6 is a partial sectional view of a scroll compressor according to a second modification example of the second
embodiment.
Fig. 7 is a partial sectional view of a scroll compressor according to a third modification example of the second
embodiment.
Fig. 8 is a partial sectional view of a scroll compressor according to a fourth modification example of the second
embodiment.
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Fig. 9 is a view showing an example of an air-conditioning device according to a third embodiment. Description of
Embodiments

[0020] Hereinafter, aspects for embodying the invention (hereinafter, appropriately referred to as embodiments) will
be described in detail with reference to the drawings. The present invention is not limited to the embodiments.

First Embodiment

[0021] Fig. 1 is an overall sectional view showing a scroll compressor 1 according to a first embodiment. Fig. 1 shows
the scroll compressor 1 which compresses a sucked fluid, in the present embodiment, a refrigerant, and discharges the
compressed refrigerant. In addition, for example, the scroll compressor 1 is provided in a refrigerant flow path through
which the refrigerant which is the fluid circulates in an air-conditioning device or a refrigerator.
[0022] As shown in Fig. 1, the scroll compressor 1 includes a motor 5 which is a drive device of the scroll compressor
1 and a scroll compression mechanism 7 which is driven by the motor 5 in an interior space of a housing 3.
[0023] The housing 3 includes a tubular housing main body 3a which vertically extends, a bottom portion 3b which
closes a lower end of the housing main body 3a, and a cover portion 3c which closes an upper end of the housing main
body 3a. The housing 3 is a pressure container whose entirety is sealed. A suction pipe 9 through which the refrigerant
is introduced into the housing 3 is provided on the side portion of the housing main body 3a.
[0024] A discharge pipe 11 through which the refrigerant compressed by the scroll compression mechanism 7 is
discharged is provided on the upper portion of the cover portion 3c. In the housing 3, a discharge cover 13 is provided
between the housing main body 3a and the cover portion 3c, and the interior space of the housing 3 is divided into a
low-pressure chamber 3A which is a first chamber positioned below the discharge cover 13 which is a partitioning
member and a high-pressure chamber 3B which is a second chamber positioned above the discharge cover 13. Even
in a case where the discharge cover 13 is not provided in the housing 3, the fixed scroll 33 and the upper bearing 21
function as the partitioning member. The discharge cover 13 includes an opening hole 13a through which the low-
pressure chamber 3A and the high-pressure chamber 3B communicate with each other. A discharge reed valve 13b
which opens and closes the opening hole 13a is provided in the discharge cover 13. An oil reservoir in which the lubricant
oil is stored is formed on the bottom in the housing 3.
[0025] The motor 5 includes a stator 15 and a rotor 17. The stator 15 is fixed to an inner wall surface at an approximately
intermediate portion in a vertical direction of the housing main body 3a. The rotor 17 is rotatably provided to the stator
15. A rotary shaft 19 is disposed above and below the rotor 17 in the longitudinal direction. Power is supplied to the
motor 5 from the outside of the housing 3 to rotate the rotor 17, and thus, the rotor 17 and the rotary shaft 19 are rotated.
[0026] The rotary shaft 19 is a rod-shaped member which causes an orbiting scroll 35 of the scroll compression
mechanism 7 to orbit. The rotary shaft 19 is provided such that end portions protrude upward and downward from the
rotor 17, and an upper end portion of the rotary shaft 19 is rotatably supported on the housing main body 3a by an upper
bearing 21 and a lower end portion thereof is rotatably supported on the housing main body 3a by a lower bearing 23
about an axis CE extending in the vertical direction. The axis CE is a longitudinal direction of the rotary shaft 19 which
is a rod-shaped member.
[0027] In the rotary shaft 19, an eccentric pin 25 which protrudes upward along an eccentricity LE eccentric to the axis
CE is formed on an upper end of the rotary shaft 19. The scroll compression mechanism 7 is connected to the upper
end of the rotary shaft 19 having the eccentric pin 25. Detailed configurations of the eccentric pin 25 will be described
later. The rotary shaft 19 and the eccentric pin 25 has an oil supply passage 27 which extends up and down, that is, in
the longitudinal direction of the rotary shaft 19 on the insides of the rotary shaft 19 and the eccentric pin 25. In the present
embodiment, the oil supply passage 27 penetrates the rotary shaft 19 from one end toward the other end. The oil supply
passage 27 and the rotary shaft 19 are provided such that lower ends thereof reach the oil reservoir, and an oil supply
pump 29 is provided on the lower end of the rotary shaft 19. The oil supply pump 29 is driven by the rotary shaft 19. The
oil supply pump 29 feeds the lubricant oil stored in the oil reservoir to the oil supply passage 27 of the rotary shaft 19
according to the rotation of the rotary shaft 19. The lubricant oil fed by the oil supply pump 29 passes through the oil
supply passage 27 and flows out from an outlet 27H which is provided on the end portion on the scroll compression
mechanism 7 side.
[0028] In the present embodiment, the oil supply pump 29 increases a flow rate of the discharged lubricant oil according
to an increase in a rotational speed of the rotary shaft 19, that is, a rotational speed of the motor 5. For example, the oil
supply pump 29 is a positive-displacement pump and a centrifugal pump. However, the present invention is not limited
to this. Preferably, by using the positive-displacement pump as the oil supply pump 29, it is possible to relatively easily
increase the pressure of the lubricant oil in the back pressure chamber 50 even in a case where an oil drain passage
21c is narrowed.
[0029] The upper end portion of the rotary shaft 19 penetrates the upper bearing 21, and thus, the upper bearing
rotatably supports the rotary shaft 19. In the upper bearing 21, a recessed portion 21a is formed on an upper surface of
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the upper bearing 21 to surround an upper end portion of the rotary shaft 19 penetrating the upper bearing 21. A slide
bush 37 described later is accommodated in the recessed portion 21a, and the lubricant oil fed via the oil supply passage
27 by the oil supply pump 29 is stored in the recessed portion 21a.
[0030] In the upper bearing 21, a notch 21b is formed on a portion of an outer periphery to have a gap between an
inner wall surface of the housing main body 3a of the housing 3 and the upper bearing 21, and the oil drain passage
21c which communicates with the notch 21b and the recessed portion 21a is formed. A cover plate 31 is provided below
the notch 21b of the upper bearing 21. The cover plate 31 is provided to extend in the vertical direction. The cover plate
31 is formed such that both side ends are curved toward the inner wall surface of the housing main body 3a so as to
cover the vicinity of the notch 21b, and is formed such that a lower end of the cover plate 31 is gradually bent toward
the inner wall surface of the housing main body 3a. The lubricant oil excessively stored in the recessed portion 21a flows
to the recovery passage 51 through the oil drain passage 21c. The lubricant oil flowing through the recovery passage
51 is returned to a bottom oil reservoir in the housing 3.
[0031] In the interior space of the housing 3, the scroll compression mechanism 7 is disposed above the upper bearing
21 in the low-pressure chamber 3A below the discharge cover 13, and includes a fixed scroll 33, an orbiting scroll 35,
and a slide bush 37.
[0032] In the fixed scroll 33, a spiral fixed wrap 33b is formed on an inner surface (lower surface in Fig. 1) of the fixed
end plate 33a fixed to the interior space of the housing 3. A discharge hole 33c is formed at the center portion of the
fixed end plate 33a.
[0033] In the orbiting scroll 35, a spiral movable wrap 35b is formed on an inner surface (upper surface in Fig. 1) of a
movable end plate 35a facing the inner surface of the fixed end plate 33a in the fixed scroll 33. In addition, the movable
wrap 35b of the orbiting scroll 35 and the fixed wrap 33b of the fixed scroll 33 mesh with each other with their phases
shifted from each other, and thus, a compression chamber which is portioned by the fixed end plate 33a, the movable
end plate 35a, the fixed wrap 33b, and the movable wrap 35b is formed.
[0034] In the orbiting scroll 35, a cylindrical boss 35c to which the eccentric pin 25 of the rotary shaft 19 is connected
and an eccentric rotation of the eccentric pin 25 is transmitted is formed on the outer surface (lower surface in Fig. 1)
of the movable end plate 35a. The boss 35c is disposed on the outlet 27H side of the oil supply passage 27 included in
the rotary shaft 19. In the present embodiment, the outlet 27H of the oil supply passage 27 faces the movable end plate
35a of the orbiting scroll 35. The orbiting scroll 35 is revolved while being prevented from rotating on the basis of the
eccentric rotation of the eccentric pin 25 by a rotation prevention mechanism 39 such as an Oldham link disposed
between the outer surface of the movable end plate 35a and the upper bearing 21.
[0035] The slide bush 37 is accommodated in the recessed portion 21a of the above-described upper bearing 21, is
interposed between the eccentric pin 25 of the rotary shaft 19 and the boss 35c of the orbiting scroll 35, and transmits
the rotation of the eccentric pin 25 to the orbiting scroll 35. Hereinafter, the recessed portion 21a in which the slide bush
37 is accommodated is appropriately referred to as a bush chamber 21a. The slide bush 37 is provided to be slidable
in a radial direction of the eccentric pin 25 to maintain meshing between the movable wrap 35b of the orbiting scroll 35
and the fixed wrap 33b of the fixed scroll 33.
[0036] In the present embodiment, a space formed by a rear surface 35ab of the orbiting scroll 35, that is, a surface
facing the upper bearing 21 of the movable end plate 35a, the bush chamber 21a, and the upper bearing 21 is referred
to as a back pressure chamber 50. The back pressure chamber 50 is disposed between the orbiting scroll 35 and the
upper bearing 21 which rotatably supports the rotary shaft 19 on the orbiting scroll 35 side. The lubricant oil passing
through the oil supply passage 27 from the outlet 27H of the oil supply passage 27 included in the rotary shaft 19 flows
into the bush chamber 21a forming the back pressure chamber 50. That is, the lubricant oil flowing out from the oil supply
passage 27 flows into the back pressure chamber 50. The lubricant oil flowing into the back pressure chamber 50 passes
through the above-described oil drain passage 21c and is discharged from the back pressure chamber 50.
[0037] In the scroll compression mechanism 7, by the revolution of the orbiting scroll 35, a low-pressure refrigerant
introduced into the low-pressure chamber 3A in the housing 3 via the suction pipe 9 is compressed while being sucked
into the compression chamber between the fixed scroll 33 and the orbiting scroll 35. The compressed high-pressure
refrigerant is discharged from the discharge hole 33c of the fixed scroll 33 to the outer surface side of the fixed end plate
33a, and the discharge reed valve 13b of the discharge cover 13 is opened by the pressure of the refrigerant. Accordingly,
the refrigerant flows from the opening hole 13a into the high-pressure chamber 3B and is discharged to the outside of
the housing 3 via the discharge pipe 11.
[0038] During an operation of the scroll compressor 1, a pressure in the low-pressure chamber 3A is the same as a
suction pressure which is a pressure by which the scroll compression mechanism 7 sucks the refrigerant, the orbiting
scroll 35 of the scroll compression mechanism 7 receives a force in a direction away from the fixed scroll 33 by the
refrigerant during compression of the refrigerant. Hereinafter, this force is appropriately referred to as a thrust force.
This force is supported by a thrust bearing 40 installed on the upper surface of the upper bearing 21. This thrust force
is applied to the thrust bearing 40, and thus, when the orbiting scroll 35 orbits, a loss is caused by a friction between the
rear surface 35ab of the orbiting scroll 35 and the thrust bearing 40. Hereinafter, the loss caused by the friction is
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appropriately referred to as a thrust loss.
[0039] During the operation of the scroll compressor 1, the scroll compressor 1 causes the lubricant oil passing through
the oil supply passage 27 of the rotary shaft 19 to flow into the back pressure chamber 50, and restrains a flow rate of
the lubricant oil flowing out from the back pressure chamber 50 through the oil drain passage 21c, that is, a flow rate of
the lubricant oil passing through the oil drain passage 21c. In this way, the pressure of the lubricant oil in the back
pressure chamber 50 is larger than the suction pressure of the scroll compression mechanism 7, that is, the pressure
in the low-pressure chamber 3A, and thus, the thrust force applied to the scroll compression mechanism 7 is decreased
by the lubricant oil in the back pressure chamber 50. As a result, in the scroll compressor 1 in which the scroll compression
mechanism 7 is disposed in the low-pressure chamber 3A, the thrust loss decreases.
[0040] After the lubricant oil supplied to the back pressure chamber 50 passes through the oil drain passage 21c, the
lubricant oil is returned to an oil reservoir 3bt in the bottom portion 3b, which closes the lower end of the housing main
body 3a, through the recovery passage 51. The lubricant oil in the oil reservoir 3bt is sucked by the oil supply pump 29
and passes through the oil supply passage 27, and thereafter, the lubricant oil flows into the back pressure chamber 50
from the outlet 27H. The recovery passage 51 is a passage which is connected to the oil drain passage 21c and the oil
supply pump 29 side of the housing main body 3a. In the present embodiment, the recovery passage 51 is disposed
outside the housing 3. However, the recovery passage 51 may be disposed inside the housing 3.
[0041] The oil reservoir 3bt is disposed on the side to which gravity is applied. In the present embodiment, a lower
portion of the scroll compressor 1 is the oil reservoir 3bt side, that is, the bottom portion 3b side, and an upper portion
of the scroll compressor 1 is the cover portion 3c side. This is similarly applied to the following embodiments.
[0042] In the present embodiment, a flow control mechanism is provided in the recovery passage 51. The flow control
mechanism is a mechanism which changes the flow rate of the lubricant oil flowing through the oil drain passage 21c,
and in the present embodiment, is a valve 52. In the present embodiment, the valve 52 has a mechanism which changes
an area of a portion through which the lubricant oil passes. In the present embodiment, as an example of the valve 52,
there is an on/off valve or a flow regulating valve. Opening, closing, and an opening degree of the valve 52 are controlled
by a control device 53. Accordingly, for example, an electromagnetic valve is used as the valve 52. For example, the
control device 53 is a computer having a processor and a memory. The control device 53 may be a control device of
the air-conditioning device on which the scroll compressor 1 is mounted or may be a dedicated device for controlling
the operation of the valve 52.
[0043] The flow rate of the lubricant oil flowing through the recovery passage 51 is changed by opening or closing the
valve 52 or adjusting the opening degree thereof, and thus, it is possible to change the flow rate of the lubricant oil
flowing through the oil drain passage 21c connected to an upstream side in a flow direction of the lubricant oil flowing
through the recovery passage 51. In the present embodiment, the valve 52 is provided in the recovery passage 51.
However, the valve 52 may be provided in the oil drain passage 21c. In the present embodiment, the valve 52 may be
provided between an inlet of the oil drain passage 21c and an inlet of the oil supply pump 29. In addition, the valve 52
may be provided between the inlet of the oil drain passage 21c and an outlet of the recovery passage 51.
[0044] In a case where the valve 52 closes or the opening degree of the valve 52 becomes smaller than that of the
current state, the flow rate of the lubricant oil flowing through the oil drain passage 21c also becomes smaller than that
of the current state. Accordingly, the lubricant oil in the back pressure chamber 50 increases, and the inside of the back
pressure chamber 50 is filled with the lubricant oil. Therefore, the pressure in the back pressure chamber 50 increases,
the orbiting scroll 35 receives a force in a direction away from the upper bearing 21, that is, a force from the orbiting
scroll 35 toward the fixed scroll 33, by the pressure from the back pressure chamber 5. Hereinafter, this force is appro-
priately referred to as an anti-thrust force. This anti-thrust force is applied in a direction opposite to that of the thrust
force, and thus, decreases the thrust force. That is, in a case where the flow rate of the lubricant oil flowing through the
oil drain passage 21c is smaller than that of the current state, the thrust force decreases, and thus, a thrust loss decreases.
As a result, the efficiency of the scroll compressor 1 is prevented from decreasing.
[0045] In a case where the inside of the back pressure chamber 50 is filled with the lubricant oil by decreasing the
flow rate of the lubricant oil flowing through the oil drain passage 21c, the surplus of the lubricant oil flows to a portion
between the upper bearing 21 and the orbiting scroll 35. The lubricant oil flows into the compression chamber along
with the refrigerant, an oil film is formed inside the scroll compression mechanism 7 to improve sealing performance,
and thus, it is possible to suppress a decrease in efficiency of the scroll compressor 1. That is, the lubricant oil flowing
to the portion between the upper bearing 21 and the orbiting scroll 35 from the back pressure chamber 50 improves the
sealing performance of the refrigerant in the scroll compression mechanism 7. Accordingly, in a case where the valve
52 is closed or the opening degree of the valve 52 is smaller than that of the current state, the thrust loss is decreased,
and performance of sealing the refrigerant in the scroll compression mechanism 7 is improved. As a result, the efficiency
of the scroll compressor 1 is further prevented from decreasing.
[0046] In the scroll compressor 1, the anti-thrust force is generated by changing the flow rate of the lubricant oil flowing
through the oil drain passage 21c, that is, the flow rate of the lubricant oil flowing out from the back pressure chamber
50, and thus, the thrust force is decreased and the thrust loss is decreased. The anti-thrust force is increased by
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decreasing the flow rate of the lubricant oil flowing through the oil drain passage 21c. In the present embodiment, the
anti-thrust force is generated by setting the flow rate of the lubricant oil flowing through the oil drain passage 21c to 0,
that is, by completely closing the valve 52. However, in order to generate the anti-thrust force, the flow rate of the lubricant
oil flowing through the oil drain passage 21c may not be set to 0. For example, in the present embodiment, while the
orbiting scroll 35 orbits, the valve 52 may increase the flow rate of the lubricant oil flowing through the oil drain passage
21c to be greater than 0. The lubricant oil can be reliably supplied to a sliding portion such as a bearing, and thus, it is
possible to reliably lubricate the sliding portion.
[0047] In the present embodiment, a passage sectional area of the oil drain passage 21c is not limited. However, the
passage sectional area may be equal to or larger than a passage sectional area of the oil supply passage 27 included
in the rotary shaft 19. In this way, a pressure loss of the oil drain passage 21c can be smaller than a pressure loss of
the oil supply passage 27, and thus, it is possible to reliably increase the pressure in the back pressure chamber 50 by
the valve 52. In addition, when the valve 52 is fully open, it is possible to reliably discharge the lubricant oil in the back
pressure chamber 50 from the oil drain passage 21c.
[0048] In the present embodiment, the valve 52 changes the flow rate of the lubricant oil flowing through the oil drain
passage 21c based on the orbital speed of the orbiting scroll 35, that is, the rotational speed of the motor 5. For example,
in a case where the orbital speed of the orbiting scroll 35 is larger than a threshold value, the valve 52 increases the
flow rate of the lubricant oil flowing through the oil drain passage 21c compared to a case where the orbital speed is
equal to or smaller than the threshold value. That is, in the case where the orbital speed of the orbital scroll 35 is equal
to or smaller than the threshold value, the valve 52 decreases the flow rate of the lubricant oil flowing through the oil
drain passage 21c compared to the case where the orbital speed of the orbiting scroll 35 is larger than the threshold
value. In the present embodiment, the flow rate of the lubricant oil flowing through the oil drain passage 21c becomes
0. In this way, in the case where the orbital speed of the orbiting scroll 35 is larger than the threshold value, the flow rate
of the lubricant oil flowing through the oil drain passage 21c increases, and thus, drive power of the oil supply pump 29
is prevented from increasing. In addition, it is possible to prevent rising of the oil caused by an excessive increase in the
flow rate of the lubricant oil flowing to the orbiting scroll 35. As a result, the efficiency of the scroll compressor 1 is
prevented from decreasing. In addition, an amount of the lubricant oil flowing to the portion between the upper bearing
21 and the orbiting scroll 35 from the inside of the back pressure chamber 50 decreases, and thus, an amount of the
lubricant oil included in the refrigerant also decreases. The threshold value of the orbital speed is set to 1/2 of the
maximum orbital speed of the orbiting scroll 35. However, the present invention is not limited to this, and the threshold
value may be 1/3 or 1/4 thereof. In addition, the threshold value may be an orbital speed which is most frequently used
in the scroll compressor 1. Preferably, the threshold value of the orbital speed may be equal to or larger than an orbital
speed equivalent to a case where the scroll compressor 1 is operated with capacity of 1/2 of a rated operation or may
be equal to or smaller than an orbital speed equivalent to a case where the scroll compressor 1 is operated with capacity
of the rated operation. In a case where the threshold value is set to this range, the efficiency of the scroll compressor 1
is effectively prevented from decreasing.
[0049] In a case where the orbital speed of the orbiting scroll 35 is relatively low, the sealing performance of the scroll
compression mechanism 7 decreases. By decreasing the flow rate of the lubricant oil flowing through the oil drain
passage 21c in the case where the orbital speed of the orbiting scroll 35 is equal to or smaller than the threshold value,
the amount of the lubricant oil flowing to the portion between the upper bearing 21 and the orbiting scroll 35 from the
inside of the back pressure chamber 50 increases, and thus, the sealing performance of the scroll compression mech-
anism 7 is improved. As a result, the efficiency of the scroll compression mechanism 7 is prevented from decreasing.
[0050] For example, the scroll compressor 1 is used in an air-conditioning device. In general, in the air-conditioning
device, a period in which the air-conditioning device is operated under a condition of a lower output than the rated
operation is longer than the period of the rated operation, preventing efficiency under such conditions from decreasing
leads to preventing the efficiency from decreasing throughout the year. In the condition of a lower output than the output
of the rated operation, the orbital speed of the orbiting scroll 35 of the scroll compressor 1 is lower than the orbital speed
of the orbiting scroll 35 when the rated operation is performed. In the case where the orbital speed of the orbiting scroll
35 is equal to or smaller than the threshold value, the valve 52 is closed to decrease the flow rate of the lubricant oil
flowing through the oil drain passage 21c. Accordingly, it is possible to prevent the efficiency of the scroll compressor
1 from decreasing. As a result, the scroll compressor 1 prevents the efficiency of the air-conditioning device from
decreasing in a period in which the air-conditioning device is operated under a condition of a lower output than the output
of the rated operation, and thus, it is possible to prevent the efficiency from decreasing throughout the year.
[0051] In this way, when the rotational speed of the orbiting scroll 35 is low, the valve 52 decreases the flow rate of
the lubricant oil flowing through the oil drain passage 21c compared to when the rotational speed of the orbiting scroll
35 is high, and thus, it is possible to prevent the efficiency of the scroll compressor 1 from decreasing.
[0052] Fig. 2 is a diagram showing a relationship between the opening degree of the valve 52 included in the scroll
compressor 1 according to the first embodiment and the orbital speed of the orbiting scroll 35 included in the scroll
compressor 1. As shown in Fig. 2, in the valve 52, the opening degree is changed as the orbital speed of the orbiting
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scroll 35 increases, and in the present embodiment, the opening degree may increase. That is, the flow rate of the
lubricant oil flowing through the oil drain passage 21c may increase as the orbital speed of the orbiting scroll 35 increases.
In the example shown in Fig. 2, the opening degree of the valve 52 increases in a range of the orbital speed from N1 to
N2. In this way, the flow rate of the lubricant oil flowing through the oil drain passage 21c can be optimally adjusted in
the entire operation region of the scroll compressor 1, and thus, it is possible to further prevent the efficiency of the scroll
compressor 1 from decreasing.
[0053] The flow rate of the lubricant oil flowing through the oil drain passage 21c may be changed based on at least
one of the pressure of the refrigerant and the temperature of the lubricant oil in addition to the orbital speed of the orbiting
scroll 35. As the pressure of the refrigerant, a pressure difference between the discharge pressure of the refrigerant
discharged from the scroll compressor 1 and the suction pressure of the refrigerant sucked into the scroll compressor
1 can be used. The pressure difference of the refrigerant increases as the rotational speed of the orbiting scroll 35
increases. Accordingly, for example, it is possible to increase the opening degree of the valve 52, that is, it is possible
to increase the flow rate of the lubricant oil flowing through the oil drain passage 21c as the pressure difference of the
refrigerant increases.
[0054] In a case where the temperature of the lubricant oil increases, viscosity of the lubricant oil decreases, and thus,
the lubricant oil easily flows through the oil drain passage 21c. For example, the opening degree of the valve 52 decreases,
that is, the flow rate of the lubricant oil flowing through the oil drain passage 21c decreases as the temperature of the
lubricant oil increases. In this way, even in a case where the viscosity of the lubricant oil decreases and the flow rate of
the oil supply pump 29 decreases, it is possible to more reliably decrease the thrust force. For example, the temperature
of the lubricant oil is the temperature of the lubricant oil in the oil reservoir 3bt.
[0055] In the present embodiment, in the scroll compressor 1, the valve 52 can change the flow rate of the lubricant
oil flowing through the oil drain passage 21c based on at least one of the rotational speed of the orbiting scroll 35, the
pressure of the refrigerant, and the temperature of the lubricant oil. In the present embodiment, preferably, the flow rate
of the lubricant oil flowing through the oil drain passage 21c is changed based on the rotational speed of the orbiting
scroll 35, and the flow rate of the lubricant oil flowing through the oil drain passage 21c is changed based on at least
one of the pressure of the refrigerant and the temperature of the lubricant oil.
[0056] In the present embodiment, one oil drain passage 21c may be provided, and the number of the oil drain passages
21c may not be limited. In a case where the scroll compressor 1 includes a plurality of oil drain passages 21c, the valve
52 is provided in each of the oil drain passages 21c, and the opening, the closing, or the opening degree of the valve
52 may be adjusted based on at least one of an operation conditions and an environment condition of the scroll compressor
1. Accordingly, the thrust force can be decreased in the entire operation region of the scroll compressor 1, a change in
the environment where the scroll compressor 1 is used can be considered in the decrease of the thrust force, and thus,
it is possible to further prevent the efficiency of the scroll compressor 1 from decreasing.
[0057] In the present embodiment, the flow rate of the lubricant oil flowing through the oil drain passage 21c may be
adjusted based on the pressure of the lubricant oil in the back pressure chamber 50. For example, the opening degree
of the valve 52 may be changed such that the pressure of the lubricant oil in the back pressure chamber 50 becomes
a predetermined value. In this way, in the scroll compressor 1, even in a case where an operation state is changed, the
anti-thrust force having a constant magnitude is generated, and thus, it is possible to decrease the thrust loss. For
example, as the pressure in the back pressure chamber 50, a value which is detected by a pressure sensor provided
in the oil drain passage 21c can be used.
[0058] In the present embodiment, the recovery passage 51 is disposed outside the housing 3. According to this
configuration, the valve 52 is easily provided in the recovery passage 51. In addition, preferably, a degree of freedom
in the disposition of the valve 52 is improved. The recovery passage 51 and the valve 52 may be disposed inside the
housing 3.
[0059] Hereinbefore, in the first embodiment, by restraining the flow rate of the lubricant oil flowing out through the oil
drain passage 21c from the inside of the back pressure chamber 50 disposed on the rear surface of the movable end
plate 35a of the orbiting scroll 35, that is, on the rear side of the surface on which the movable wrap 35b is formed, the
pressure in the back pressure chamber 50 increases, and thus, the anti-thrust force is generated. In the first embodiment,
a portion of the thrust force is canceled out by the anti-thrust force generated, and thus, the thrust loss decreases, and
the efficiency of the scroll compressor 1 is prevented from decreasing. The configuration described in the first embodiment
can be appropriately applied to the following embodiments.

Second Embodiment

[0060] Fig. 3 is a partial sectional view of the scroll compressor 1a according to a second embodiment. The scroll
compressor 1a includes a bypass passage 21d through which the lubricant oil in the back pressure chamber 50 flows
to bypass the valve 52 which is the flow control mechanism. In the present embodiment, the bypass passage 21d is a
passage branching off from the oil drain passage 21c, and the lubricant oil flowing out from the oil drain passage 21c
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bypasses the valve 52 and flows through the bypass passage 21d. Other structures are similar to those of the scroll
compressor 1 of the first embodiment.
[0061] In the scroll compressor 1a, the oil drain passage 21c and the bypass passage 21d are provided in the upper
bearing 21. The bypass passage 21d is provided inside the housing 3. The valve 52 which is the flow control mechanism
is not provided in the bypass passage 21d. Similarly to the first embodiment, the recovery passage 51 in which the valve
52 is provided is disposed outside the housing 3. The recovery passage 51 penetrates the housing 3 and is connected
to the oil drain passage 21c. A sectional shape of the bypass passage 21d is not limited, and for example, may be any
one of a circular shape, an elliptical shape, or a polygonal shape. This is similarly applied to the following.
[0062] A portion of the lubricant oil flowing through the oil drain passage 21c branches off to flow through the bypass
passage 21d, and thereafter, flows to the inside of the housing main body 3a of the housing 3. The lubricant oil flowing
out from the bypass passage 21d passes through a passage 54 between the cover plate 31 and the inside of the housing
main body 3a, and thereafter, flows into the oil reservoir 3bt shown in Fig. 1. As described above, the lubricant oil passing
through the recovery passage 51 and the valve 52 flows into the housing main body 3a, and thereafter, flows into the
oil reservoir 3bt shown in Fig. 1.
[0063] A passage sectional area of the bypass passage 21d is smaller than a passage sectional area of the oil supply
passage 27 included in the rotary shaft 19 and a passage sectional area of the oil drain passage 21c. The bypass
passage 21d is provided in the oil drain passage 21c, and thus, the lubricant oil in the oil drain passage 21c flows through
the bypass passage 21d when the valve 52 is closed. Accordingly, compared to a case where the bypass passage 21d
is not provided, it is possible to decrease the pressure in the back pressure chamber 50.
[0064] Fig. 4 is a diagram showing a relationship between efficiency η of the scroll compressor 1a and a magnitude
ΔP of increasing the pressure in the back pressure chamber 50. It is possible to adjust the pressure in the back pressure
chamber 50 when the valve 52 is closed by changing the passage sectional area of the bypass passage 21d. As shown
in Fig. 4, as an example, the passage sectional area of the bypass passage 21d is adjusted such that the magnitude
ΔP of increasing the pressure in the back pressure chamber 50 by the lubricant oil supplied into the back pressure
chamber 50 from the oil supply pump 29 is from 0.02 MPa to 0.5 MPa or from 0.05 MPa to 0.3 MPa. The pressure in
the back pressure chamber 50 is adjusted by adjusting the passage sectional area of the bypass passage 21d, and
thus, it is possible to maximize the efficiency η of the scroll compressor 1a.
[0065] In the present embodiment, the bypass passage 21d penetrates the upper bearing 21 from the motor 5 side
toward the oil drain passage 21c. However, the bypass passage 21d may be an orifice or a capillary.

First Modification Example

[0066] Fig. 5 is a partial sectional view of a scroll compressor 1b according to a first modification example of the second
embodiment. The scroll compressor 1b has a structure similar to that of the scroll compressor 1a according to the second
embodiment except that the bypass passage 21e has a first bypass passage 21e1 and a second bypass passage 21e2.
Other structures are similar to those of the scroll compressor 1a according to the second embodiment.
[0067] The first bypass passage 21e1 extends in a direction parallel to the axis CE of the rotary shaft 19 from the oil
drain passage 21c. The second bypass passage 21e2 extends through the inside of the upper bearing 21 toward the
outside of the rotary shaft 19 in the radial direction and is open to the surface of the upper bearing 21. The first bypass
passage 21e1 is connected to the second bypass passage 21e2. According to this structure, a portion of the lubricant
oil flowing through the inside of the oil drain passage 21c branches off to flow through the bypass passage 21e and
flows into the housing main body 3a of the housing 3. The flow of the lubricant oil thereafter is similar to that of the scroll
compressor 1a according to the second embodiment.

Second Modification Example

[0068] Fig. 6 is a partial sectional view of a scroll compressor 1c according to a second modification example of the
second embodiment. The scroll compressor 1c has a structure similar to that of the scroll compressor 1a according to
the second embodiment except that the bypass passage 21f is provided in a pipe 55 which connects the upper bearing
21 and the outside of the housing main body 3a of the housing 3 to each other. Other structures are similar to those of
the scroll compressor 1a according to the second embodiment.
[0069] In the scroll compressor 1c, the pipe 55 is disposed between the recovery passage 51 and the oil drain passage
21c. The pipe 55 connects the recovery passage 51 and the oil drain passage 21c to each other. The bypass passage
21f is a hole which penetrates a side portion 55S of the pipe 55. According to this structure, a portion of the lubricant oil
flowing through the inside of the oil drain passage 21c branches off to flow through the bypass passage 21f and flows
into the housing main body 3a of the housing 3. The flow of the lubricant oil thereafter is similar to that of the scroll
compressor 1a according to the second embodiment. The bypass passage 21f of the scroll compressor 1c can be formed
by only drilling the side portion 55S of the pipe 55, and thus, the bypass passage 21f is easily manufactured.



EP 3 301 302 A1

10

5

10

15

20

25

30

35

40

45

50

55

Third Modification Example

[0070] Fig. 7 is a partial sectional view of a scroll compressor 1d according to a third modification example of the
second embodiment. The scroll compressor 1d has a structure similar to that of the scroll compressor 1a according to
the second embodiment. However, in the scroll compressor 1d, a member 56 having a through-hole 56H is attached to
the bypass passage 21g. The bypass passage 21g of the third modification example penetrates the upper bearing 21
from the back pressure chamber 50 to the surface on the outside of the upper bearing 21 in the radial direction. In the
present modification example, the bypass passage 21g is open to a portion of the notch 21b which is formed on a portion
of the outer periphery of the upper bearing 21.
[0071] The member 56 is a rod-shaped member, and for example, is a bolt. The member 56 is screwed to a female
screw formed on a side of the bypass passage 21g opposite to the back pressure chamber 50 and is attached to the
bypass passage 21g. The through-hole 56H included in the member 56 penetrates the member 56 in a longitudinal
direction of the member 56. A sectional shape of the through-hole 56H is not limited to a circular shape and may be an
elliptical shape or a polygonal shape. The lubricant oil passing through the bypass passage 21g flows through the
through-hole 56H. In this way, the through-hole 56H is a passage through which a liquid, in the present modification
example, the lubricant oil flows. The member 56 includes a passage through which the lubricant oil flows.
[0072] The lubricant oil flowing out from the bypass passage 21g passes through the through-hole 56H of the member
56 and flows from the portion of the notch 21b of the upper bearing 21 into the housing main body 3a of the housing 3
without passing through the valve 52. In this way, the lubricant oil flowing out from the bypass passage 21g bypasses
the valve 52 and flows into the housing main body 3a of the housing 3.
[0073] A passage sectional area of the through-hole 56H is smaller than a passage sectional area of the bypass
passage 21g. Accordingly, a pressure loss of the through-hole 56H is larger than a pressure loss of the bypass passage
21g, and thus, the pressure in the back pressure chamber 50 can be increased when the valve 52 is closed, compared
with only the bypass passage 21g. By exchanging members 56 with different passage sectional areas of the through-
hole 56H, it is possible to change the pressure in the back pressure chamber 50 when the valve 52 is closed, and thus,
the anti-thrust force is easily adjusted.
[0074] The bypass passages 21d, 21e, and 21f of the second embodiment, the first modification example, and the
second modification example branch off from the oil drain passage 21c. However, in the present modification example,
the oil drain passage 21c and the bypass passage 21g are provided at positions of the upper bearing 21 different from
each other in the circumferential direction. In this way, the bypass passage 21g may not branch off from the oil drain
passage 21c as long as the bypass passage 21g can cause the lubricant oil in the back pressure chamber 50 to flow
through the bypass passage 21g to bypass the valve 52. In a case where the positions of the oil drain passage 21c and
the bypass passage 21g are different from each other in the circumferential direction of the upper bearing 21, degrees
of freedom in the depositions of the recovery passage 51 and the valve 52 are improved.

Fourth Modification Example

[0075] Fig. 8 is a partial sectional view of a scroll compressor 1e according to a fourth modification example of the
second embodiment. The scroll compressor 1e has a structure similar to that of the scroll compressor 1d according to
the third modification example except that a member 57 having grooves 57S is attached to a bypass passage 21h
branching off from the oil drain passage 21c. The bypass passage 21h of the third modification example penetrates the
upper bearing 21 from the back pressure chamber 50 to the surface on the outside of the upper bearing 21 in the radial
direction. In the present modification example, the bypass passage 21h is open to the portion of the notch 21b formed
on a portion of the outer periphery of the upper bearing 21.
[0076] The member 57 is a rod-shaped member and includes the grooves 57S on the side surface. The grooves 57S
are spirally formed on the surface of the member 57. The member 57 is inserted into the bypass passage 21h from an
opening portion of the bypass passage 21h on the notch 21b side. The grooves 57S of the member 57 spirally extend
from a first end portion of the member 57 to a second end portion thereof. The number of grooves 57S is not limited.
The lubricant oil that has passed flows to a portion between the grooves 57S and the bypass passage 21h and flows
out from the opening portion of the bypass passage 21h on the notch 21b side. In this way, the grooves 57S are a
passage through which a liquid, in the present modification example, the lubricant oil flows. The member 57 is a passage
through which the lubricant oil flows.
[0077] The lubricant oil flowing out from the bypass passage 21h passes through the grooves 57S of the member 57
and flows from the portion of the notch 21b of the upper bearing 21 into the housing main body 3a of the housing 3
without passing through the valve 52. In this way, the lubricant oil flowing out from the bypass passage 21h bypasses
the valve 52 and flows into the housing main body 3a of the housing 3.
[0078] A passage sectional area of the groove 57S is smaller than a passage sectional area of the bypass passage
21h. Accordingly, a pressure loss of the groove 57S is larger than a pressure loss of the bypass passage 21h, and thus,
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the pressure in the back pressure chamber 50 can be increased when the valve 52 is closed, compared with only the
bypass passage 21h. By exchanging the members 57 with different passage sectional areas of the groove 57S or
adjusting an insertion depth of the member 57 into the bypass passage 21h, it is possible to change the pressure in the
back pressure chamber 50 when the valve 52 is closed, and thus, the anti-thrust force is easily adjusted.
[0079] Hereinbefore, in the second embodiment and the modification examples thereof, in addition to the oil drain
passage 21c of the first embodiment, the bypass passages 21d, 21e, 21f, 21g, and 21h are provided, through which the
lubricant oil in the back pressure chamber 50 flows to bypass the valve 52 which is an example of the flow control
mechanism. According to the bypass passages 21d, 21e, 21f, 21g, and 21h, the pressure in the back pressure chamber
50 can decrease compared to when the valve 52 is closed, and thus, the anti-thrust force is easily adjusted. The
configurations described in the second embodiment and the modification examples can be appropriately applied to the
following embodiment.

Third Embodiment

[0080] Fig. 9 is a view showing an example of an air-conditioning device 100 according to a third embodiment. The
air-conditioning device 100 includes an outdoor unit 101 and an indoor unit 102. The outdoor unit 101 includes the scroll
compressor 1 which is driven by a motor 111 and compresses a refrigerant and a condenser 104 which condenses the
refrigerant compressed by the scroll compressor 1. The scroll compressor 1 is the scroll compressor of the first embod-
iment. However, the scroll compressor 1 may be those of the second embodiment and the modification examples thereof.
The outdoor unit 101 further includes a blower 108 which blows air to the condenser 104. The blower 108 includes a
motor 108M and an impeller 108B which is driven by the motor 108M. The scroll compressor 1 and the condenser 104
are connected to each other via a pipe 107A through which the refrigerant passes.
[0081] The indoor unit 102 includes an evaporator 105 which expands the refrigerant condensed by the condenser
104. The indoor unit 102 further includes a blower 109 which blows air to the evaporator 105 and an expansion valve
106 which evaporates a liquid refrigerant condensed by the condenser 104 and causes the refrigerant to flow into the
evaporator 105. The blower 109 includes a motor 109M and an impeller 109B driven by the motor 109M. The condenser
104 and the evaporator 105 are connected to each other via a pipe 107B through which the refrigerant passes. The
expansion valve 106 is installed in the middle of the pipe 107B. The evaporator 105 and the scroll compressor 1 are
connected to each other via a pipe 107C through which the refrigerant passes.
[0082] The air-conditioning device 100 includes any one of the scroll compressors 1, 1a, 1b, 1c, 1d, and 1e of the first
embodiment, the second embodiment, and the modification examples of the second embodiment. The scroll compressors
1, 1a, 1b, 1c, 1d, and 1e have high efficiency, and thus, the air-conditioning device 100 having any one thereof also has
high efficiency. In the scroll compressors 1, 1a, 1b, 1c, 1d and 1e, the efficiency is prevented from decreasing when
operating at a low rotational speed. Accordingly, it is possible to increase efficiency when the air-conditioning device
100 having any one thereof is operated at an intermediate period, for example, spring or autumn.
[0083] Hereinbefore, the embodiments are described. However, the embodiments are not limited by the contents
described above. In addition, the above-described constituent elements include those which can be easily assumed by
a person skilled in the art, substantially the same one, and so-called equivalents. The above-described constituent
elements can be appropriately combined. It is possible to perform at least one of various omission, substitution, and
change of constituent elements within a range which does not depart from the gist of the embodiments.

Reference Signs List

[0084]

1, 1a, 1b, 1c, 1d, and 1e: scroll compressor
3: housing
3A: low-pressure chamber
3B: high-pressure chamber
3b: bottom portion
3c: cover portion
5: motor
7: scroll compression mechanism
13: discharge cover
19: rotary shaft
21: upper bearing
21a: recessed portion (bush chamber)
21c: oil drain passage
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21d, 21e, 21f, 21g, and 21h: bypass passage
23: lower bearing
25: eccentric pin
27: oil supply passage
27H: outlet
29: oil supply pump
31: cover plate
33: fixed scroll
33a: fixed end plate
35: orbiting scroll
35a: movable end plate
39: rotation prevention mechanism
50: back pressure chamber
51: recovery passage
52: valve
54: passage
55: pipe
56, 57: member
56H: through-hole
57S: groove
100: air-conditioning device
104: condenser
105: evaporator
106: expansion valve

Claims

1. A scroll compressor, comprising:

a housing in which an interior space is divided into a first chamber and a second chamber;
a scroll compression mechanism which includes a fixed scroll and an orbiting scroll disposed in the first chamber
and compresses a refrigerant between the fixed scroll and the orbiting scroll to cause the compressed refrigerant
to flow into the second chamber;
a rotary shaft which is a rod-shaped member, includes an oil supply passage which extends in a longitudinal
direction of the rod-shaped member and through which lubricant oil passes, and causes the orbiting scroll
disposed on an outlet side of the oil supply passage to orbit;
a back pressure chamber which is disposed on the rotary shaft side of the orbiting scroll and into which the
lubricant oil flowing out from the oil supply passage flows;
an oil drain passage through which the lubricant oil flowing into the back pressure chamber passes; and
a flow control mechanism which changes a flow rate of the lubricant oil flowing through the oil drain passage.

2. The scroll compressor according to claim 1, wherein the flow control mechanism changes the flow rate of the lubricant
oil flowing through the oil drain passage based on an orbital speed of the orbiting scroll.

3. The scroll compressor according to claim 1 or 2,
wherein the flow control mechanism increases the flow rate of the lubricant oil flowing through the oil drain passage
when an orbital speed of the orbiting scroll is high compared to when the orbital speed of the orbiting scroll is low.

4. The scroll compressor according to claim 3,
wherein the flow control mechanism increases the flow rate of the lubricant oil flowing through the oil drain passage
in a case where the orbital speed of the orbiting scroll is larger than a threshold value compared to a case where
the orbital speed of the orbiting scroll is equal to or smaller than the threshold value, and
wherein the threshold value is equal to or larger than an orbital speed equivalent to a case where the scroll compressor
is operated with capacity of 1/2 of a rated operation and is equal to or smaller than an orbital speed equivalent to a
case where the scroll compressor is operated with the capacity of the rated operation.

5. The scroll compressor according to any one of claims 1 to 4,
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wherein the flow control mechanism changes the flow rate of the lubricant oil flowing through the oil drain passage
based on at least one of a pressure of the refrigerant and a temperature of the lubricant oil.

6. The scroll compressor according to any one of claims 1 to 5,
wherein a passage sectional area of the oil drain passage is larger than a passage sectional area of the oil supply
passage.

7. The scroll compressor according to any one of claims 1 to 6, further comprising:

a bypass passage through which the lubricant oil in the back pressure chamber flows to bypass the flow control
mechanism,
wherein a passage sectional area of the bypass passage is smaller than the passage sectional area of the oil
supply passage.

8. The scroll compressor according to claim 6 or 7, further comprising:

a bypass passage through which the lubricant oil in the back pressure chamber flows to bypass the flow control
mechanism,
wherein the bypass passage includes a member provided with a passage having a passage sectional area
which is smaller than the passage sectional area of the oil drain passage.

9. The scroll compressor according to any one of claims 1 to 8, further comprising:

a positive-displacement oil supply pump which supplies the lubricant oil to the back pressure chamber via the
oil supply passage.

10. The scroll compressor according to any one of claims 1 to 9,
wherein the flow control mechanism sets the flow rate of the lubricant oil flowing through the oil drain passage to
be larger than 0 while the orbiting scroll orbits.

11. An air-conditioning device, comprising:

a condenser which condenses a refrigerant;
an evaporator which evaporates the refrigerant condensed by the condenser; and
the scroll compressor according to any one of claims 1 to 10 which compresses the refrigerant evaporated by
the evaporator.

Amended claims under Art. 19.1 PCT

1. (Amended) A scroll compressor, comprising:

a housing in which an interior space is divided into a first chamber and a second chamber;
a scroll compression mechanism which includes a fixed scroll and an orbiting scroll disposed in the first chamber
and compresses a refrigerant between the fixed scroll and the orbiting scroll to cause the compressed refrigerant
to flow into the second chamber;
a rotary shaft which is a rod-shaped member, includes an oil supply passage which extends in a longitudinal
direction of the rod-shaped member and through which lubricant oil passes, and causes the orbiting scroll
disposed on an outlet side of the oil supply passage to orbit;
a back pressure chamber which is disposed on the rotary shaft side of the orbiting scroll and into which the
lubricant oil flowing out from the oil supply passage flows;
an oil drain passage through which the lubricant oil flowing into the back pressure chamber passes to be
discharged to the first chamber;
a flow control mechanism which changes a flow rate of the lubricant oil flowing through the oil drain passage; and
an oil supply pump which is installed in the oil supply passage and supplies the lubricant oil stored in the first
chamber to the back pressure chamber.

2. The scroll compressor according to claim 1,
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wherein the flow control mechanism changes the flow rate of the lubricant oil flowing through the oil drain passage
based on an orbital speed of the orbiting scroll.

3. The scroll compressor according to claim 1 or 2,
wherein the flow control mechanism increases the flow rate of the lubricant oil flowing through the oil drain passage
when an orbital speed of the orbiting scroll is high compared to when the orbital speed of the orbiting scroll is low.

4. The scroll compressor according to claim 3,
wherein the flow control mechanism increases the flow rate of the lubricant oil flowing through the oil drain passage
in a case where the orbital speed of the orbiting scroll is larger than a threshold value compared to a case where
the orbital speed of the orbiting scroll is equal to or smaller than the threshold value, and
wherein the threshold value is equal to or larger than an orbital speed equivalent to a case where the scroll compressor
is operated with a capacity of 1/2 of a rated operation and is equal to or smaller than an orbital speed equivalent to
a case where the scroll compressor is operated with the capacity of the rated operation.

5. The scroll compressor according to claims 1 to 4,
wherein the flow control mechanism increases the flow rate of the lubricant oil flowing through the oil drain passage
in a case where the orbital speed of the orbiting scroll is larger than a threshold value compared to a case where
the orbital speed of the orbiting scroll is equal to or smaller than the threshold value, and
wherein the threshold value is equal to or larger than an orbital speed equivalent to a case where the scroll compressor
is operated with a capacity of 1/2 of a rated operation and is equal to or smaller than an orbital speed equivalent to
a case where the scroll compressor is operated with the capacity of the rated operation.

6. The scroll compressor according to any one of claims 1 to 5,
wherein a passage sectional area of the oil drain passage is larger than a passage sectional area of the oil supply
passage.

7. The scroll compressor according to any one of claims 1 to 6, further comprising:

a bypass passage through which the lubricant oil in the back pressure chamber flows to bypass the flow control
mechanism,
wherein a passage sectional area of the bypass passage is smaller than the passage sectional area of the oil
supply passage.

8. The scroll compressor according to claim 6 or 7, further comprising:

a bypass passage through which the lubricant oil in the back pressure chamber flows to bypass the flow control
mechanism,
wherein the bypass passage includes a member provided with a passage having a passage sectional area
which is smaller than the passage sectional area of the oil drain passage.

9. (Amended) The scroll compressor according to any one of claims 1 to 8,
wherein the oil supply pump is a positive-displacement pump.

10. The scroll compressor according to any one of claims 1 to 9,
wherein the flow control mechanism sets the flow rate of the lubricant oil flowing through the oil drain passage to
be larger than 0 while the orbiting scroll orbits.

11. An air-conditioning device, comprising:

a condenser which condenses a refrigerant;
an evaporator which evaporates the refrigerant condensed by the condenser; and
the scroll compressor according to any one of claims 1 to 10 which compresses the refrigerant evaporated by
the evaporator.
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Statement under Art. 19.1 PCT

Based on Paragraphs [0024], [0040], and [0041] of an initial application specification, Claim 1 is amended as "the
rod-shaped member", "an oil drain passage through which the lubricant oil flowing into the back pressure chamber
passes to be discharged to the first chamber", and "an oil supply pump which is installed in the oil supply passage and
supplies the lubricant oil stored in the first chamber to the back pressure chamber".

Based on Paragraph [0028] of an initial application specification, Claim 9 is amended as "the oil supply pump is a
positive-displacement pump".
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