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(54) ROTARY COMPRESSOR AND REFRIGERATION CYCLE DEVICE

(57) Provided are: a rotary compressor wherein it is
possible to reduce discharge resistance and pulsation,
improve performance, and reduce noise; and a refriger-
ation cycle device. A compression mechanism part (12)
has a cylinder (15) and a pair of closing members (17,
18) for closing off both ends of the cylinder (15) and form-
ing a cylinder chamber (16) in the cylinder (15). The clos-
ing members (17, 18) are provided with discharge ports
(22, 26) for discharging a hydraulic fluid compressed in
the cylinder chamber (16) and discharge valves (23, 27)
for opening/closing the discharge ports (22, 26). One of
the discharge ports (22), which is formed in one of the
closing members (17), is formed so as to have a smaller
opening area than that of the other discharge port (26),
which is formed in the other closing member (18). One
of the discharge valves (23), for opening/closing the dis-
charge port (22) having the smaller opening area, is
opened by a smaller differential pressure than that for
the other discharge valve (27).
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Description

Technical Field

[0001] Embodiments of the present invention relate to
a rotary compressor and a refrigeration cycle device.

Background Art

[0002] Conventionally, in a rotary compressor that
compresses working fluid such as gas refrigerant, a cyl-
inder chamber is formed in a cylinder by sealing both
ends of the cylinder by a sealing member, and the cylin-
der chamber is divided into two chambers of a suction
chamber and a compression chamber by a roller which
rotates eccentrically and a blade which reciprocates. The
working fluid sucked into the suction chamber is com-
pressed in the compression chamber, and the com-
pressed working fluid is discharged from a discharging
port formed in the sealing member. In such a rotary com-
pressor, in order to reduce a compression loss due to
over-compression, various countermeasures are adopt-
ed. For example, in a rotary compressor disclosed in Pat-
ent Literature 1, discharging ports are formed in sealing
members arranged at both ends of a cylinder respectively
and a discharging valve is arranged so as to correspond
to each discharging port, and in a case in which pressure
in a compression chamber reaches predetermined pres-
sure, the discharging valve is opened so that working
fluid is discharged from each discharging port. With this,
an amount of the working fluid passed through each dis-
charging port is reduced, and therefore the compression
loss due to the over-compression caused by a passage
resistance when the working fluid is passed through the
discharging port is reduced and compression perform-
ance is improved.

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2013-83245 A

Summary of Invention

Technical Problem

[0004] However, in the rotary compressor disclosed in
Patent Literature 1, each timing of opening of the two
discharging valves is not considered. Thus, in a case in
which the discharging valves of the two discharging ports
through which the working fluid compressed in the com-
pression chamber is discharged are opened at the same
time, a noise is amplified by resonance of discharging
pressure pulsations. Further, in a case in which delay of
opening or closing of the discharging valve occurs, the
pressure loss is increased.
[0005] An object of the embodiments of the present

invention is to obtain a rotary compressor and a refriger-
ation cycle device capable of preventing resonance of
discharging pressure pulsations when working fluid com-
pressed in one compression chamber is discharged from
two discharging ports and further capable of reducing a
compression loss due to over-compression caused when
a discharging valve is opened in a low rotation speed and
improving compression performance in the low rotation
speed.

Solution to Problem

[0006] A rotary compressor according to an embodi-
ment includes: an electric motor part; a compression
mechanism part driven by a rotation shaft connected to
the electric motor part, the compression mechanism
compressing working fluid; and a sealed case which
houses the electric motor part and the compression
mechanism part, wherein: the compression mechanism
part includes a cylinder, a pair of sealing members which
seals both ends of the cylinder to form a cylinder chamber
in the cylinder, a roller which is fitted to the rotation shaft
penetrating the sealing members and is eccentrically ro-
tated inside the cylinder chamber, a discharging port
formed in the sealing member, wherein the working fluid
compressed in a compression chamber formed in the
cylinder chamber is discharged from the discharging port,
and a discharging valve which opens and closes the dis-
charging port, one discharging port formed in one sealing
member among the pair of the sealing members is formed
such that an opening area of the one discharging port is
smaller than an opening area of the other discharging
port formed in the other sealing member among the pair
of the sealing members, and one discharging valve,
which opens and closes the one discharging port having
the small opening area is opened by smaller differential
pressure compared to the other discharging valve among
the discharging valves.
[0007] Further, the refrigeration cycle device according
to the embodiment is characterized to include the rotary
compressor described above, a condenser connected to
the rotary compressor, an expansion device connected
to the condenser, and an evaporator connected between
the expansion device and the rotary compressor.

Advantageous Effects of Invention

[0008] With this, the rotary compressor and the refrig-
eration cycle device capable of reducing discharging re-
sistance and reducing pulsation and thereby capable of
achieving improvement of performance and reduction of
a noise can be provided.

Brief Description of Drawings

[0009]

Fig. 1 is a diagram illustrating a configuration of a
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refrigeration cycle device provided with a rotary com-
pressor, a part of which is illustrated by a cross-sec-
tional view, according to a first embodiment.
Fig. 2 is a cross-sectional view of a compression
mechanism part shown in Fig. 1.
Fig. 3 is a diagram illustrating a configuration of a
refrigeration cycle device provided with a rotary com-
pressor, a part of which is illustrated by a cross-sec-
tional view, according to a second embodiment.

Description of Embodiments

(First Embodiment)

[0010] A first embodiment is described with reference
to Fig. 1 and Fig. 2. Fig. 1 illustrates a whole configuration
of a refrigeration cycle device 1. The refrigeration cycle
device 1 is provided with a compressor body 2 and an
accumulator 3. Further, there is provided a rotary com-
pressor 4, which compresses gas refrigerant provided
as working fluid, arranged in the compressor body 2, a
condenser 5, which condenses the gas refrigerant of high
pressure and high temperature discharged from the com-
pressor body 2 into fluid refrigerant, connected to the
compressor body 2, an expansion device 6, which reduc-
es pressure of the liquid refrigerant, connected to the
condenser 5, and an evaporator 7, which evaporates the
expanded liquid refrigerant, connected between the ex-
pansion device 6 and the accumulator 3. The accumu-
lator 3 and the compressor body 2 are connected by a
suction passage 8 through which the gas refrigerant is
flowed.
[0011] The compressor body 2 is provided with a
sealed case 9 formed in a cylindrical shape. In the sealed
case 9, an electric motor part 10 arranged at an upper
side, a rotation shaft 11 connected to the electric motor
part 10, and a compression mechanism part 12 driven
by the electric motor part 10 via the rotation shaft 11 are
housed. A lubricating oil is housed in a lower part of the
sealed case 9.
[0012] The electric motor part 10 is provided with a
rotor 13 to which the rotation shaft 11 is fixed, and a stator
14 fixed to the sealed case 9 so as to be arranged at a
position surrounding the rotor 13. A permanent magnet
(not shown) is arranged in the rotor 13, and a coil (not
shown) for energization is wound on the stator 14. The
rotor 13 and the rotation shaft 11 are rotated when the
coil is energized.
[0013] The compression mechanism part 12 is formed
to compress the gas refrigerant, and the compression
mechanism part 12 is provided with a cylinder 15, a sub
bearing 17 and a main bearing 18 provided as a pair of
sealing members which forms a cylinder chamber 16 in
the cylinder 15 by sealing both ends of the cylinder 15,
and a blade 19 (see Fig. 2). The sub bearing 17 and the
main bearing 18 support the rotation shaft 11 penetrated
into the cylinder 15. An eccentric part 20 which is eccen-
tric from a rotation center is arranged at a position where

the rotation shaft 11 is located in the cylinder chamber
16, and a roller 21 is fitted to the eccentric part 20. The
roller 21 is arranged so as to eccentrically rotate with an
outer peripheral surface linearly contacted with an inner
surface of the cylinder 15 via an oil film when the rotation
shaft 11 is rotated. The blade 19 is described below with
reference to Fig. 2.
[0014] In the sub bearing 17 provided as one sealing
member which forms the cylinder chamber 16, a dis-
charging port 22 (one discharging port 22) through which
the gas refrigerant compressed in the cylinder chamber
16 is discharged is formed, and further a discharging
valve 23 (one discharging valve 23) which opens and
closes the discharging port 22 and a valve holder 24
which restricts the maximum opening of the discharging
valve 23 are mounted. Further, a sub bearing side muffler
25 into which the gas refrigerant discharged from the
discharging port 22 is flowed is mounted to an outer pe-
ripheral part of the sub bearing 17.
[0015] In the main bearing 18 provided as the other
sealing member which forms the cylinder chamber 16, a
discharging port 26 (the other discharging port 26)
through which the gas refrigerant compressed in the cyl-
inder chamber 16 is discharged is formed, and further a
discharging valve 27 (the other discharging valve 27)
which opens and closes the discharging port 26 and a
valve holder 28 which restricts the maximum opening of
the discharging valve 27 are mounted. Further, a main
bearing side muffler 29 into which the gas refrigerant dis-
charged from the discharging port 26 is flowed is mounted
to an outer peripheral part of the main bearing 18.
[0016] An inner space of the main bearing side muffler
29 and an inner space of the sub bearing side muffler 25
are communicated by a communication passage 30
formed in the sub bearing 17, the cylinder 15 and the
main bearing 18. The gas refrigerant flowed into the sub
bearing side muffler 25 is flowed into the main bearing
side muffler 29 via the communication passage 30. A
flow out hole 31 which flows out the gas refrigerant in the
main bearing side muffler 29 into the sealed case 9 is
formed in the main bearing side muffler 29.
[0017] When volume of the sub bearing side muffler
25 and volume of the main bearing side muffler 29 are
compared with each other, the volume of the sub bearing
side muffler 25 is smaller than the volume of the main
bearing side muffler 29.
[0018] Here, a difference between the one discharging
port 22 and the other discharging port 26 and a difference
between one discharging valve 23 and the other dis-
charging valve 27 are described.
[0019] An opening area of the one discharging port 22
and an opening area of the other discharging port 26 are
different from each other, and the opening area of the
one discharging port 22 is smaller than the opening area
of the other discharging port 26. In accordance with the
difference of the opening areas, a size of the one dis-
charging valve 23 is smaller than a size of the other dis-
charging valve 27. Further, the one discharging valve 23
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is opened by smaller differential pressure (a difference
between pressure inside the compression chamber and
pressure outside the compression chamber, which is de-
scribed below) compared to the other discharging valve
27.
[0020] Further, the natural frequency "f" of each of the
discharging valves 23, 26 can be calculated by "f = √(K/m)
4 2π". Here, K denotes a spring constant of each of the
discharging valves 23, 26, and m denotes mass of an
openable part of each of the discharging valves 23, 26.
Further, the natural frequency "f" of the one discharging
valve 23 is set to be larger than the natural frequency "f"
of the other discharging valve 27.
[0021] A part of each of the discharging ports 22, 26
is arranged so as to be shifted from the cylinder chamber
16 because of restriction in design. Further, discharging
notches 32, 33 are formed on the inner peripheral part
of the cylinder 15 so as to communicate the whole of the
opening areas of the discharging ports 22, 26 with the
cylinder chamber 16, respectively. When the discharging
notches 32, 33 are compared with each other, one dis-
charging notch 32 communicated with the one discharg-
ing port 22 formed in the sub bearing 17 is formed such
that its volume is to be smaller, and the other discharging
notch 33 communicated with the other discharging port
26 formed in the main bearing 18 is formed such that its
volume is to be larger.
[0022] Fig. 2 is a cross-sectional view illustrating the
compression mechanism part 12. A blade groove 34 is
formed in the cylinder 15, and the blade 19 is housed in
the blade groove 34 in a reciprocating manner. The blade
19 is biased such that a tip portion is contacted with the
outer peripheral surface of the roller 21, and when the
tip portion of the blade 19 is contacted with the outer
peripheral surface of the roller 21, the cylinder chamber
16 is partitioned into a suction chamber 35 and a com-
pression chamber 36. The suction chamber 35 is com-
municated with a suction passage 8, and the compres-
sion chamber 36 is communicated with the discharging
port 22 (26).
[0023] In such a configuration of the rotary compressor
4, when the electric motor part 10 is energized, the rota-
tion shaft 11 is rotated together with the rotor 13 around
a center line, and the compression mechanism part 12
is driven by the rotation and the gas refrigerant is com-
pressed in the cylinder chamber 16.
[0024] When the pressure of the compressed gas re-
frigerant reaches the set pressure, the discharging valves
23, 27 are opened, and the gas refrigerant is discharged
from the discharging ports 22, 26. The gas refrigerant
discharged from the discharging port 26 is flowed into
the main bearing side muffler 29, and the gas refrigerant
discharged from the discharging port 22 is flowed into
the main bearing side muffler 29 via the communication
passage 30 after flowing into the sub bearing side muffler
25. The gas refrigerant flowed into the main bearing side
muffler 29 is flowed out from the flow out hole 31 into the
sealed case 9.

[0025] The gas refrigerant flowed out into the sealed
case 9 is flowed through the condenser 5, the expansion
device 6, and the evaporator 7 in this order, and then, is
returned to the rotary compressor 4, and thereby a re-
frigeration cycle in the refrigeration cycle device 1 is per-
formed.
[0026] Here, the compression mechanism part 12 is
provided with the two discharging ports 22, 26 of the one
discharging port 22 formed in the sub bearing 17 and the
other discharging port 26 formed in the main bearing 18
as discharging ports from which the gas refrigerant com-
pressed in the cylinder chamber 16 (specifically, in the
compression chamber 36) is discharged. Further, the dif-
ferential pressure to open the one discharging valve 23
which opens and closes the one discharging port 22 and
the differential pressure to open the other discharging
valve 27 which opens and closes the other discharging
port 26 are different from each other. Thus, since both
discharging amounts of the gas refrigerant discharged
from the discharging ports 22, 26 are reduced and the
timings to open the discharging valves 23, 27 which open
and close the discharging ports 22, 26, respectively are
different from each other, the pulsation caused when the
gas refrigerant is discharged from each of the discharging
ports 22, 26 can be suppressed and the resonance of
the pulsations can be prevented, and therefore the noise
generated by the rotary compressor 4 can be sup-
pressed.
[0027] Since the one discharging valve 23 which opens
and closes the one discharging port 22 having a small
opening area is opened by smaller differential pressure
compared to the other discharging valve 27 which opens
and closes the other discharging port 26 having a large
opening area, the one discharging valve 23 is earlier
opened at a low pressure when the discharging amount
of the gas refrigerant is less in the low rotation speed,
and therefore the pressure loss due to the over-compres-
sion caused when the discharging valves 23, 27 are
opened can be reduced and the compression perform-
ance at the low rotation speed can be improved.
[0028] The natural frequency "f" of the one discharging
valve 23 which opens and closes the one discharging
port 22 having the small opening area is set to be larger
than the natural frequency "f" of the discharging valve 27
which opens and closes the other discharging port 26
having the large opening area. Thus, response perform-
ance (performance to close the valve quickly when pres-
sure is reduced) of the one discharging valve 23 can be
enhanced, and the compression performance can be im-
proved by preventing a backward flow of the gas refrig-
erant toward the cylinder chamber 16.
[0029] Here, in order to open the discharging valve by
small differential pressure, it is necessary that the spring
constant "K" of the discharging valve is set to be small,
and by setting the spring constant "K" to be small, the
response performance of the discharging valve is dete-
riorated. However, as apparent from the formula of "f =
√(K/m) 4 2π" described above, by setting the mass "m"
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of the openable part of the discharging valve to be small,
"f" can be large even if "K" is set to be small.
[0030] Accordingly, the size of the one discharging
valve 23 which opens and closes the one discharging
port 22 having the small opening area is small, and there-
fore "m" can be small.
[0031] Thus, in the one discharging valve 23, by setting
"K" to be small in order to open the discharging valve 23
by the small differential pressure, the compression per-
formance can be improved by enhancing the response
performance of the discharging valve 23 while enhancing
the compression performance in the low rotation speed
by reducing the pressure loss due to the over-compres-
sion caused when the discharging valve 23 is opened in
the low rotation speed.
[0032] The gas refrigerant compressed in the cylinder
chamber 16 is discharged from the one discharging port
22 and flowed into the sub bearing side muffler 25, and
at the same time, the gas refrigerant is discharged from
the other discharging port 26 and flowed into the main
bearing side muffler 29. When the opening areas of the
discharging ports 22, 26 are compared with each other,
since the opening area of the one discharging port 22 is
small, an amount of the gas refrigerant discharged from
the one discharging port 22 and flowed into the sub bear-
ing side muffler 25 is less than an amount of the gas
refrigerant discharged from the other discharging port 26
and flowed into the main bearing side muffler 29.
[0033] Here, the gas refrigerant discharged from the
discharging port 22 and flowed into the sub bearing side
muffler 25 has a high temperature, and since the gas
refrigerant is flowed into the main bearing side muffler
29 after passing through the communication passage 30
formed adjacent to the cylinder chamber 16, the gas re-
frigerant heats up the gas refrigerant in the cylinder cham-
ber 16 in the process.
[0034] When the gas refrigerant in the cylinder cham-
ber 16 is heated by heat from outside, the compression
performance of the rotary compressor 4 is deteriorated,
however since the amount of the gas refrigerant dis-
charged from the one discharging port 22 and flowed into
the sub bearing side muffler 25 is less than the amount
of the gas refrigerant discharged from the other discharg-
ing port 26 and flowed into the main bearing side muffler
29, the heating of the gas refrigerant in the cylinder cham-
ber 16 by the gas refrigerant passed through the com-
munication passage 30 can be suppressed. With this,
the deterioration of the compression performance of the
rotary compressor 4 due to the gas refrigerant in the cyl-
inder chamber 16 heated by the heat from outside can
be suppressed.
[0035] Further, since the amount of the gas refrigerant
discharged from the one discharging port 22 and flowed
into the sub bearing side muffler 25 becomes less, the
volume of the sub bearing side muffler 25 can be small.
Further, since the volume of the sub bearing side muffler
25 becomes small, an oil storing amount of a lubricating
oil housed in the sealed case 9 can be increased without

raising an oil level, and therefore the performance of the
rotary compressor 4 can be maintained for a long period
of time.
[0036] Since a part of each of the discharging ports 22,
26 is formed so as to be shifted from the cylinder chamber
16, the discharging notches 32, 33 are formed on the
inner peripheral surface of the cylinder 15 in order to com-
municate the whole of the opening area of the discharging
ports 22, 26 with the cylinder chamber 16. Since these
discharging notches 32, 33 are formed, the gas refriger-
ant compressed in the cylinder chamber 16 is smoothly
discharged from each of the discharging ports 22, 26,
and therefore the compression loss due to the over-com-
pression caused by the resistance of the passage of the
gas refrigerant toward the discharging ports 22, 26 can
be reduced and the compression performance can be
improved.
[0037] Further, regarding the volumes of these dis-
charging notches 32, 33, the volume of the discharging
notch 32 communicated with the discharging port 22 hav-
ing the small opening area is smaller than the volume of
the discharging notch 33 communicated with the dis-
charging port 26 having the large opening area. With this,
total volume of the discharging notches 32, 33 can be
suppressed and the amount of the gas refrigerant re-
maining in the discharging notches 32, 33 when the dis-
charging of the gas refrigerant from the cylinder chamber
16 is finished can be suppressed, and therefore re-ex-
pansion loss caused when the compressed gas refriger-
ant remains in the discharging notches 32, 33 can be
suppressed.

(Second Embodiment)

[0038] A second embodiment is described with refer-
ence to Fig. 3. Further, the same numeral reference is
assigned to the same component as the component de-
scribed in the first embodiment, and the description there-
of may not be repeated.
[0039] A basic configuration of a rotary compressor 4A
according to the second embodiment is the same as that
of the first embodiment. Only one cylinder 15 is arranged
in the compression mechanism part 12 in the first em-
bodiment, while two cylinders 41, 42 are arranged in a
compression mechanism part 12A in the second embod-
iment, and this is the difference.
[0040] A partition wall 44 having a partition wall inner
space 43 therein is arranged as one sealing member
between the cylinders 41, 42 adjacent to each other. A
sub bearing 45 is arranged as the other sealing member
at an opposite side to a side where a partition wall 44 is
arranged in one cylinder 41 located at a lower side among
the two cylinders 41, 42.
[0041] A main bearing 46 is arranged as the other seal-
ing member at an opposite side to a side where the par-
tition wall 44 is arranged in the other cylinder 42 located
at an upper side.
[0042] Further, both ends of the one cylinder 41 are
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sealed by the partition wall 44 and the sub bearing 45,
and thereby a cylinder chamber 47 is formed inside the
cylinder 41, and both ends of the other cylinder 42 are
sealed by the partition wall 44 and the main bearing 46,
and thereby a cylinder chamber 48 is formed inside the
cylinder 42.
[0043] The sub bearing 45 and the main bearing 46
support the rotation shaft 11, and the rotation shaft 11 is
inserted into the cylinders 41, 42. An eccentric part 20a
which is eccentric from a rotation center of the rotation
shaft 11 is arranged at a position where the rotation shaft
11 is located in the cylinder chamber 47, and a roller 21a
is fitted to the eccentric part 20a. Further, an eccentric
part 20b which is eccentric from the rotation center of the
rotation shaft 11 is arranged at a position where the ro-
tation shaft 11 is located in the cylinder chamber 48, and
a roller 21b is fitted to the eccentric part 20b.
[0044] The partition wall 44 is formed by joining two
partition walls of a first divided partition wall 44a and a
second divided partition wall 44b laminated in an axial
direction of the rotation shaft 11. Recessed excavated
parts are formed in the first and the second divided par-
tition walls 44a, 44b, respectively. When the partition wall
44 is formed by joining the first and the second divided
partition walls 44a, 44b, the excavated parts of the first
and the second divided partition walls 44a, 44b are
matched with each other so that the partition wall inner
space 43 is formed in the partition wall 44.
[0045] A partition wall discharging port 49a provided
as one discharging port from which the gas refrigerant
compressed in the cylinder chamber 47 is discharged to
the partition wall inner space 43 is formed in the first
divided partition wall 44a. Further, a partition wall dis-
charging valve 50a provided as one discharging valve
which opens and closes the partition wall discharging
port 49a and a valve holder 51a which restricts the max-
imum opening of the partition wall discharging valve 50a
are mounted to the first divided partition wall 44a.
[0046] A configuration of the second divided partition
wall 44b is similar to that of the first divided partition wall
44a, and a partition wall discharging port 49b provided
as one discharging port from which the gas refrigerant
compressed in the cylinder chamber 48 is discharged to
the partition wall inner space 43 is formed. Further, a
partition wall discharging valve 50b provided as one dis-
charging valve which opens and closes the partition wall
discharging port 49b and a valve holder 51b which re-
stricts the maximum opening of the partition wall dis-
charging valve 50a are mounted to the second divided
partition wall 44b.
[0047] A discharging port 52 (the other discharging port
52) from which the gas refrigerant compressed in the
cylinder chamber 47 is discharged is formed in the sub
bearing 45, and a discharging valve 53 (the other dis-
charging valve 53) which opens and closes the discharg-
ing port 52 and a valve holder 54 which restricts the max-
imum opening of the discharging valve 53 are mounted
to the sub bearing 45. Further, a sub bearing side muffler

55 into which the gas refrigerant discharged from the
discharging port 52 is flowed is mounted to an outer pe-
ripheral part of the sub bearing 45.
[0048] A discharging port 56 (the other discharging port
56) from which the gas refrigerant compressed in the
cylinder chamber 48 is discharged is formed in the main
bearing 46, and a discharging valve 57 (the other dis-
charging valve 57) which opens and closes the discharg-
ing port 56 and a valve holder 58 which restricts the max-
imum opening of the discharging valve 57 are mounted
to the main bearing 46. Further, a main bearing side muf-
fler 59 into which the gas refrigerant discharged from the
discharging port 56 is flowed is mounted to an outer pe-
ripheral part of the main bearing 46.
[0049] An inner space of the sub bearing side muffler
55 and an inner space of the main bearing side muffler
59 are communicated by a communication passage 60
formed in the sub bearing 45, the cylinders 41, 42 and
the main bearing 46. The gas refrigerant flowed into the
sub bearing side muffler 55 is flowed into the main bear-
ing side muffler 59 via the communication passage 60.
A flow out hole 31 which flows out the gas refrigerant in
the main bearing side muffler 59 into the sealed case 9
is formed in the main bearing side muffler 59.
[0050] Here, a difference between the partition wall dis-
charging port 49a formed in the partition wall 44 (the first
divided partition wall 44a) and the other discharging port
52 formed in the sub bearing 45 and a difference between
the partition wall discharging valve 50a and the other
discharging valve 53 are described.
[0051] An opening area of the partition wall discharging
port 49a and an opening area of the other discharging
port 52 are different from each other, and the opening
area of the partition wall discharging port 49a is smaller
than the opening area of the other discharging port 52.
In accordance with the difference of the opening areas,
a size of the partition wall discharging valve 50a is smaller
than a size of the other discharging valve 53. Further,
the partition wall discharging valve 50a is opened by
smaller differential pressure compared to the other dis-
charging valve 53.
[0052] Further, the natural frequency "f" of the partition
wall discharging valve 50a is set to be larger than the
natural frequency "f" of the other discharging valve 53.
[0053] A part of each of the partition wall discharging
ports 49a and the other discharging port 52 is arranged
so as to be shifted from the cylinder chamber 47 because
of restriction in design. Further, the discharging notches
32, 33 are formed on the inner peripheral part of the cyl-
inder 41 so as to communicate the whole of the opening
area of each of the partition wall discharging port 49a
and the discharging port 52 with the cylinder chamber
47, respectively. When the discharging notches 32, 33
are compared with each other, volume of one discharging
notch 32 communicated with the partition wall discharg-
ing port 49a is set to be smaller than volume of the other
discharging notch 33 communicated with the other dis-
charging port 52.
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[0054] A difference between the partition wall dis-
charging port 49b formed in the partition wall 44 (the sec-
ond divided partition wall 44b) and the other discharging
port 56 formed in the main bearing 46, and a difference
between the partition wall discharging valve 50b and the
other discharging valve 57 are described.
[0055] These differences are similar to the difference
between the partition wall discharging port 49a and the
other discharging port 52, and the difference between
the partition wall discharging valve 50a and the other
discharging valve 53. An opening area of the partition
wall discharging port 49b is smaller than an opening area
of the other discharging port 56. A size of the partition
wall discharging valve 50b is smaller than a size of the
other discharging valve 57. The partition wall discharging
valve 50b is opened by smaller differential pressure com-
pared to the other discharging valve 57. The natural fre-
quency "f" of the partition wall discharging valve 50b is
set to be larger than the natural frequency "f" of the other
discharging valve 57.
[0056] In such a configuration, when the electric motor
part 10 is energized, the rotation shaft 11 is rotated to-
gether with the rotor 13 around a center line, and the
compression mechanism part 12A is driven by the rota-
tion and the gas refrigerant is compressed in the cylinder
chambers 47, 48 in the rotary compressor 4A according
to the second embodiment.
[0057] The gas refrigerant compressed in the cylinder
chamber 47 and the gas refrigerant compressed in the
cylinder chamber 48 behave similarly each other, there-
fore, it is described by using the gas refrigerant com-
pressed in the cylinder chamber 47 as an example.
[0058] When the pressure of the compressed gas re-
frigerant reaches the set pressure, the partition wall dis-
charging valve 50a and the discharging valve 53 are
opened, and the gas refrigerant is discharged from the
partition wall discharging port 49a and the discharging
port 52. The gas refrigerant discharged from the partition
wall discharging port 49a is flowed into the partition wall
inner space 43, and the gas refrigerant discharged from
the discharging port 52 is flowed into the sub bearing
side muffler 55.
[0059] Here, the two discharging ports (the partition
wall discharging port 49a of the partition wall 44, the dis-
charging port 52 of the sub bearing 45) are arranged as
discharging ports from which the gas refrigerant com-
pressed in the cylinder chamber 47 is discharged. Fur-
ther, the differential pressure to open the partition wall
discharging valve 50a which opens and closes the par-
tition wall discharging port 49a and the differential pres-
sure to open the other discharging valve 53 which opens
and closes the discharging port 52 of the sub bearing 45
are different from each other. Thus, since both discharg-
ing amounts of the gas refrigerant discharged from the
partition wall discharging port 49a and the discharging
port 52 are reduced and the timings to open the partition
wall discharging valve 50a and the discharging valve 53
which open and close the partition wall discharging port

49a and the discharging port 52, respectively are different
from each other, the pulsation caused when the gas re-
frigerant is discharged from each of the partition wall dis-
charging port 49a and the discharging port 52 can be
suppressed and the resonance of the pulsations can be
prevented, and therefore the noise generated by the ro-
tary compressor 4A can be suppressed.
[0060] Since the partition wall discharging valve 50a
which opens and closes the partition wall discharging
port 49a having a small opening area is opened by small-
er differential pressure compared to the other discharging
valve 53 which opens and closes the other discharging
port 52 having a large opening area, the partition wall
discharging valve 50a is earlier opened at a low pressure
when the discharging amount of the gas refrigerant is
less in the low rotation speed, and therefore the pressure
loss due to the over-compression caused when the dis-
charging valves 50a, 53 are opened can be reduced and
the compression performance at the low rotation speed
can be improved.
[0061] The natural frequency "f" of the partition wall
discharging valve 50a which opens and closes the par-
tition wall discharging port 49a having the small opening
area is set to be larger than the natural frequency "f" of
the other discharging valve 53 which opens and closes
the other discharging port 52 having the large opening
area. Thus, response performance (performance to
close the valve quickly when pressure is reduced) of the
partition wall discharging valve 50a can be enhanced,
and the compression performance can be improved by
preventing a backward flow of the gas refrigerant toward
the cylinder chamber 47.
[0062] The noise generated when the compressed gas
refrigerant is discharged from the cylinder chamber 47
becomes the maximum in opening of the partition wall
discharging valve 50a, which is earlier opened. However,
since the partition wall 44 in which the partition wall dis-
charging valve 50a is formed is located between the two
cylinders 41, 42, the noise leaked to the outside of the
rotary compressor 4A can be reduced by means of a
noise insulation effect of the cylinders 41, 42.
[0063] A part of the gas refrigerant compressed in the
cylinder chamber 48 is discharged from the partition wall
discharging port 49b and flowed into the partition wall
inner space 43, and at the same time, another part of the
gas refrigerant is discharged from the discharging port
56 and flowed into the main bearing side muffler 59. Fur-
ther, the gas refrigerant discharged from the discharging
port 56 and flowed into the main bearing side muffler 59
is compressed in the cylinder chamber 47 and then dis-
charged from the discharging port 52 and flowed into the
sub bearing side muffler 55. And thereafter, the gas re-
frigerant is joined with the gas refrigerant flowed into the
main bearing side muffler 59 via the communication pas-
sage 60 and is flowed out from the flow out hole 31 formed
in the main bearing side muffler 59 into the sealed case 9.
[0064] Further, in each of the embodiments described
above, the blade and the roller are separately arranged,
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however the blade and the roller may be formed integral-
ly.
[0065] As described above, several embodiments of
the present invention are described, however these em-
bodiments are merely described as examples, the scope
of the present invention is not limited to these embodi-
ments. These embodiments can be carried out by other
various aspects, and therefore various omission, re-
placement, change can be carried out within the subject
matter of the present invention. The embodiment and a
modification(s) thereof are encompassed by the scope
and the subject matter of the present invention and also
encompassed by the invention described in Claims and
the scope of the equivalent thereof.

Reference Signs List

[0066] 4 ... rotary compressor, 4A ... rotary compres-
sor, 5 ... condenser, 6 ... expansion device, 7 ... evapo-
rator, 9 ... sealed case, 10 ... electric motor part, 11 ...
rotation shaft, 12 ... compression mechanism part,
12A ... compression mechanism part, 15 ... cylinder,
16 ... cylinder chamber, 17 ... sub bearing (one sealing
member), 18 ... main bearing (the other sealing member),
21 ... roller, 22 ... one discharging port, 23 ... one dis-
charging valve, 25 ... sub bearing side muffler, 26 ... the
other discharging port, 27 ... the other discharging valve,
29 ... main bearing side muffler, 30 ... communication
passage, 32 ... one discharging notch, 33 ... the other
discharging notch, 36 ... compression chamber, 41, 42 ...
cylinder, 47, 48 ... cylinder chamber, 43 ... partition wall
inner space, 44 ... partition wall (one sealing member),
45 ... sub bearing (the other sealing member), 46 ... main
bearing (the other sealing member), 49a, 49b ... partition
wall discharging port (one discharging port), 50a, 50b ...
partition wall discharging valve (one discharging valve),
52, 56 ... the other discharging port, 53, 57 ... the other
discharging valve,

Claims

1. A rotary compressor comprising:

an electric motor part;
a compression mechanism part driven by a ro-
tation shaft connected to the electric motor part,
the compression mechanism compressing
working fluid; and
a sealed case which houses the electric motor
part and the compression mechanism part,

wherein:

the compression mechanism part includes a cyl-
inder, a pair of sealing members which seals
both ends of the cylinder to form a cylinder cham-
ber in the cylinder, a roller which is fitted to the

rotation shaft penetrating the sealing members
and is eccentrically rotated inside the cylinder
chamber, a discharging port formed in the seal-
ing member, wherein the working fluid com-
pressed in a compression chamber formed in
the cylinder chamber is discharged from the dis-
charging port, and a discharging valve which
opens and closes the discharging port,
one discharging port formed in one sealing
member among the pair of the sealing members
is formed such that an opening area of the one
discharging port is smaller than an opening area
of the other discharging port formed in the other
sealing member among the pair of the sealing
members, and
one discharging valve, which opens and closes
the one discharging port having the small open-
ing area, among the discharging valves is
opened by smaller differential pressure com-
pared to the other discharging valve among the
discharging valves.

2. The rotary compressor according to claim 1, wherein
the natural frequency of the one discharging valve
which opens and closes the one discharging port
having the small opening area is set to be larger than
the natural frequency of the other discharging valve.

3. The rotary compressor according to claim 1 or 2,
wherein the electric motor part and the compression
mechanism part are housed in the sealed case such
that the compression mechanism part is located at
a lower side of the electric motor part,
the one sealing member is formed by a sub bearing
located at a lower side of the cylinder to support the
rotation shaft, and the other sealing member is
formed by a main bearing located at an upper side
of the cylinder to support the rotation shaft,
a sub bearing side muffler into which the working
fluid compressed in the compression chamber and
discharged from the one discharging port is flowed
is arranged on the sub bearing, and
a main bearing side muffler into which the working
fluid compressed in the compression chamber and
discharged from the other discharging port is flowed
is arranged on the main bearing.

4. The rotary compressor according to claim 1 or 2,
wherein the compression mechanism part includes
a plurality of the cylinders,
a partition wall including a partition wall inner space
in the partition wall is arranged as the one sealing
member between the cylinders adjacent to each oth-
er,
a sub bearing is arranged as the other sealing mem-
ber at an opposite side to a side where the partition
wall is arranged in the one cylinder,
a main bearing is arranged as the other sealing mem-
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ber at an opposite side to a side where the partition
wall is arranged in the other cylinder,
a pair of partition wall discharging ports provided as
the one discharging port from which the working fluid
compressed in the compression chamber is dis-
charged into the partition wall inner space is formed
in the partition wall, and a partition wall discharging
valve provided as the one discharging valve which
opens and closes the partition wall discharging ports
is arranged on the partition wall,
an opening area of the partition wall discharging port
is smaller than an opening area of the other discharg-
ing port formed in the sub bearing and the main bear-
ing, and
the partition wall discharging valve is opened by
smaller differential pressure compared to the other
discharging valve formed in the sub bearing and the
main bearing.

5. The rotary compressor according to claim 1 or 2,
wherein a part of the discharging port is arranged to
be shifted from the cylinder chamber,
a pair of discharging notches which communicates
the whole of the opening area of the discharging port
with the cylinder chamber is formed on an inner pe-
ripheral part of the cylinder, and
volume of one discharging notch communicated with
the one discharging port having the small opening
area is smaller than volume of the other discharging
notch.

6. The rotary compressor according to claim 4, wherein
a part of the discharging port is arranged to be shifted
from the cylinder chamber,
a pair of discharging notches which communicates
the whole of the opening area of the discharging port
with the cylinder chamber is formed on an inner pe-
ripheral part of the cylinder, and
volume of the one discharging notch communicated
with the one discharging port having the small open-
ing area is smaller than volume of the other discharg-
ing notch.

7. A refrigeration cycle device comprising:

the rotary compressor according to any one of
claims 1 to 5;
a condenser connected to the rotary compres-
sor;
an expansion device connected to the condens-
er; and
an evaporator connected between the expan-
sion device and the rotary compressor.
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