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(54) ROTARY COMPRESSOR

(57)  This rotary compressor is provided with a blade
that abuts on an outer peripheral surface of a piston rotor
and partitions the space of a compression room, and a
pressing spring that presses a base end of the blade. A
cylinder (60) is provided with a blade groove (66) for
slidably holding the base end of the blade, a bridge part
(70) thatis provided on arear end side of the blade groove
(66) and forms an outer peripheral part of the cylinder
(60), and a spring groove (72) that is formed in the bridge
part (70) and accommodates the pressing spring. The

FIG. 4

60\

1l o
—

spring groove (72) is formed to be oriented in a horizontal
direction orthogonal to the axial direction of the cylinder
(60). When cylinder (60) is viewed in a longitudinal sec-
tion including a spring groove central axis (CL2) of the
spring groove (72), the blade groove (66), and the bridge
part (70), remaining portions (70a) of the bridge part (70)
that are positioned on both sides in the axial direction of
the spring groove (72) have a dimension v in the hor-
izontal direction and a dimension h in the axial direction,
where v < h.
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Description
Technical Field

[0001]
pressor.

The present disclosure relates to a rotary com-

Background Art

[0002] A rotary compressor is known as one of com-
pressors used for a refrigerating apparatus, an air con-
ditioning device, or the like (refer to PTL 1).

Citation List
Patent Literature

[0003] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2018-76817

Summary of Invention
Technical Problem

[0004] Since spatial degrees of freedom can be pro-
vided in a design of a compressor component, it is
desirable that a core diameter of a rotary compressor
is large. However, in a case where the core diameter of
the rotary compressoris large, there is a problem in thata
weight and a material cost increase because a material
amount increases.

[0005] Therefore, itis required to miniaturize the rotary
compressor. However, in a case where the rotary com-
pressoris miniaturized, the core diameteris reduced, and
thus a refrigerant displacement amount of a compression
portion may be reduced. In particular, in a case where a
low-pressure refrigerant (for example, a refrigerant in
which a combustion class is set to have mild-flammability
(A2L) or high-flammability (A3))is used as the refrigerant,
the displacement amountis required to be about twice as
much as thatin a case of R32. Accordingly, itis desired to
miniaturize the rotary compressor while securing the
displacement amount.

[0006] The present disclosure has been made in view
of such circumstances, and an object of the present
disclosure is to provide a rotary compressor that can
be miniaturized while securing a refrigerant displacement
amount from a compression portion.

Solution to Problem

[0007] A rotary compressor according to an aspect of
the present disclosure includes a cylinder (60) in which a
compression chamber (60A) with a cylindrical shape
inside is formed, a piston rotor (63) that compresses a
refrigerant by eccentrically rotating inside the compres-
sion chamber, a blade (64) that partitions a space of the
compression chamber by abutting on an outer peripheral
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surface of the piston rotor, and a pressing spring that
presses a base end portion of the blade in a direction in
which a tip portion of the blade abuts on the outer per-
ipheral surface of the piston rotor, in which the cylinder
includes a blade groove (66) for slidably holding the base
end portion (64b) of the blade, a bridge portion (70) that is
provided on arear end side of the blade groove and forms
an outer peripheral portion of the cylinder, and a spring
groove (72) that is formed in the bridge portion and
accommodates the pressing spring, the spring groove
is formed to face in a horizontal direction orthogonal to an
axial direction of the cylinder at a center position in the
axial direction, and in a case where the cylinder is viewed
inalongitudinal cross section, in a cross sectionincluding
a central axis of the spring groove, the blade groove, and
the bridge portion, and in a case where a dimension of a
remaining portion (70a) of the bridge portion in the hor-
izontal direction, which is located on each of both sides of
the spring groove in the axial direction, is set as vand a
dimension in the axial direction is set as h,

v < h is satisfied.

Advantageous Effects of Invention

[0008] A rotary compressor can be miniaturized while
securing a refrigerant displacement amount from a com-
pression portion.

Brief Description of Drawings
[0009]

Fig. 1 is a longitudinal cross-sectional view showing
a rotary compressor according to an embodiment of
the present disclosure.

Fig. 2 is a side surface view showing a state in which
the rotary compressor of Fig. 1 is provided on an
installation surface.

Fig. 3 is a plan view of a cylinder in Fig. 1.

Fig. 4 is a cross-sectional view taken along arrow IV
of Fig. 3.

Description of Embodiments

[0010] Hereinafter, an embodiment according to the
present disclosure will be described with reference to the
drawings.

[0011] As shown in Fig. 1, a rotary compressor (here-
inafter, simply referred to as a "compressor") 1 according
tothe presentembodimentis a sealed-type electric rotary
compressor used for, for example, an air conditioner, a
refrigerating apparatus, or the like. The compressor 1
includes a compressor main body 10 and an accumulator
12. The accumulator 12 is connected to the compressor
main body 10 via a suction pipe 11.

[0012] The compressor main body 10 includes an ap-
proximately cylindrical housing 2, a rotary shaft body 3,
an electric motor 5, and a rotary compression portion 6. A
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rotational axis CL of the rotary shaft body 3 coincides with
a central axis of the housing 2. The rotary shaft body 3 is
disposed such that an extending direction thereof is an
up-down direction, and rotates around the rotational axis
CL in the housing 2.

[0013] The housing 2 is a sealed-type and extends in
the up-down direction. The housing 2 includes a main
body portion 21 having a cylindrical shape, and an upper
cover portion 22 and a lower cover portion 23 that close
upper and lower openings of the main body portion 21.
[0014] A plurality of leg portions 7 are fixed below the
main body portion 21. Each of the leg portions 7 is
disposed in a circumferential direction of the main body
portion 21 at a predetermined angle interval. As shown in
Fig. 2, each of the leg portions 7 is fixed to an installation
surface FL with an antivibration rubber 8 sandwiched
therebetween.

[0015] Thehousing2isformed with an opening portion
24 at a position facing an outer peripheral surface of a
cylinder 60 in a side wall lower portion. In the cylinder 60,
a suction port 25 that communicates to a predetermined
position in the cylinder is formed at a position facing the
opening portion 24.

[0016] An oil reservoir for storing a lubricant is formed
in a bottom portion of the housing 2. A liquid surface of the
oil reservoir at a time of initial enclosure of oil is located
above the rotary compression portion 6. As a result, the
rotary compression portion 6 is driven in the oil reservoir.
[0017] Adischarge pipe 13 and a terminal block 30 are
provided in the upper cover portion 22. The discharge
pipe 13 penetrates the upper cover portion 22 in a thick-
ness direction, has a lower portion disposed in the hous-
ing 2, and has an upper portion disposed outside the
housing 2. The discharge pipe 13 discharges the com-
pressed refrigerant to the outside of the housing 2. The
terminal block 30 is provided with three power supply
terminals 31 that supply power to the electric motor 5. The
power supply terminals 31 are supplied with three-phase
power from an inverter device (not shown).

[0018] The accumulator 12 is used to gas-liquid-sepa-
rate the refrigerant before supplying the refrigerant to the
compressor main body 10. The accumulator 12 has an
approximately cylindrical shape and is fixed to an outer
peripheral surface of the housing 2 via a bracket 14. An
inlet pipe 15 for introducing a refrigerant guided from an
evaporator (not shown) is provided at an upper portion of
the accumulator 12. The suction pipe 11 for sucking the
refrigerantinside the accumulator 12 into the compressor
main body 10 is connected to the accumulator 12. The
suction pipe 11 is connected to the suction port 25
through the opening portion 24 of the housing 2. The
accumulator 12 supplies the gas phase refrigerant to the
rotary compression portion 6 via the suction pipe 11.
[0019] As the refrigerant, a low-pressure refrigerant is
used, and for example, a refrigerant with mild-flammabil-
ity (A2L) or a refrigerant with high-flammability (A3) such
as propane is used. In addition, R410A, R32, R1234yf,
and a natural refrigerant (R290, Iso-butane, or the like)
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can be used.

[0020] The electric motor 5 is accommodated in a
central portion of the housing 2 in the up-down direction.
The electric motor 5 includes a rotor 51 and a stator 52.
The rotor 51 is fixed to an outer peripheral surface of the
rotary shaft body 3 and is disposed above the rotary
compression portion 6. The stator 52 is disposed to
surround an outer peripheral surface of the rotor 51
and is fixed to an inner surface 21a of the main body
portion 21 of the housing 2.

[0021] Power is supplied to the stator 52 from each of
the power supply terminals 31 via wiring 32. The electric
motor 5 rotates the rotary shaft body 3 by the power
supplied from the power supply terminals 31.

[0022] The rotary compression portion 6 is disposed in
a state of being sandwiched from above and below by an
upper bearing 4A and a lower bearing 4B. Each of the
upper bearing 4A and the lower bearing 4B is formed of a
metallic material and is fixed to the cylinder 60 configuring
the rotary compression portion 6 by bolts 61.

[0023] The rotary shaft body 3 is rotatably supported
around the rotational axis CL by the upper bearing4A and
the lower bearing 4B.

[0024] The rotary compression portion 6 is disposed at
the bottom portion in the housing 2 below the electric
motor 5. The rotary compression portion 6 includes the
cylinder 60, an eccentric shaft portion 62, and a piston
rotor 63.

[0025] The cylinder 60 is formed with a compression
chamber 60A, a suction hole 60B, and a discharge hole
(not shown). The compression chamber 60A is formed
inside the cylinder 60. The piston rotor 63 is accommo-
dated in the compression chamber 60A.

[0026] The rotary compression portion 6 is fixed to the
inner surface 21a of the main body portion 21 of the
housing 2. Specifically, the upper bearing 4A sandwich-
ing the cylinder 60 is fixed to the inner surface 21a of the
main body portion 21 of the housing 2. The upper bearing
4A is fixed by performing plug welding at a plurality of
locations in a circumferential direction of the housing 2. In
addition, instead of the plug welding, shrink fitting, cold
fitting, or the like may be used.

[0027] The eccentric shaftportions 62 are provided ata
lower end portion of the rotary shaft body 3 and are
provided inside the piston rotor 63 in a state of being
offset from the central axis of the rotary shaft body 3 in a
direction orthogonal to the central axis.

[0028] The piston rotor 63 has a cylindrical shape with
an outer diameter smaller than an inner diameter of the
cylinder 60, is disposed inside the cylinder 60, and is fixed
in a state of being mounted to an outer periphery of the
eccentric shaft portion 62. The piston rotor 63 rotates
eccentrically with respect to the rotational axis CL as the
rotary shaft body 3 rotates.

[0029] The suction hole 60B is a hole for guiding the
refrigerantinto the inside of the cylinder 60, and is formed
in a direction orthogonal to the rotational axis CL.
[0030] A high-pressure refrigerant discharged fromthe
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discharge hole (not shown) formed in the cylinder 60 is
guided into a space formed between a discharge cover
65 and the upper bearing 4A, and then is guided into an
internal space of the housing 2.

[0031] Fig. 3 is a plan view of the cylinder 60. The
cylinder 60 is provided with a blade 64 that divides the
compression chamber 60A into two. A blade groove 66
formed to extend in a radial direction is formed in the
cylinder 60. The blade 64 is slidably guided on an inner
surface 66a of the blade groove 66 and is forward/back-
ward movably held with respect to the piston rotor 63 in a
direction of approaching and separating from the piston
rotor 63. A base end portion 64b of the blade 64 on an
outside in the radial direction is elastically pressed by a
pressing spring (compression spring) (not shown), and a
tip portion 64a is always in a state of being pressed
against an outer peripheral surface 63a of the piston
rotor 63.

[0032] The eccentric shaft portion 62 has an outer
diameter slightly smaller than the inner diameter of the
piston rotor 63. Accordingly, in a case where the rotary
shaft body 3 rotates, the eccentric shaft portion 62 re-
volves around the rotary shaft body 3, and the piston rotor
63 eccentrically rotates in the cylinder 60. In this case,
since the blade 64 is pressed by the pressing spring (not
shown), the tip portion 64a moves forward and backward
following a movement of the piston rotor 63 and is always
pressed against the piston rotor 63.

[0033] Anouterdiameter D1 ofthe cylinder60is 90 mm
or more and 105 mm or less.

[0034] Aninnerdiameter D2 of the compression cham-
ber 60A is 37 mm or more and 50 mm or less.

[0035] A through-hole 66b that penetrates the blade
groove 66 in the axial direction (that is, the rotational axis
CL direction) of the cylinder 60 at a rear end, that is, an
outer peripheral side is formed. The through-hole 66b
has a cylindrical shape. A bridge portion 70 is provided on
afurther rear end side, that is, an outer peripheral side of
the through-hole 66b.

[0036] The bridge portion 70 forms an outer peripheral
portion of the cylinder 60. As can be seen from Fig. 3, the
bridge portion 70 is weak in terms of strength at a position
in which a wall thickness is a thinnest in the cylinder 60. In
addition, since the bridge portion 70 is formed with a
spring groove 72 (refer to Fig. 4) that accommodates
the pressing spring, the strength is further weakened.
[0037] Fig. 4 is aview showing a cross section in arrow
IV of Fig. 3 and in which the cylinder 60 is viewed in a
longitudinal cross section, in a cross section including a
central axis of the spring groove 72, the blade groove 66,
and the bridge portion 70.

[0038] As shown in Fig. 4, the spring groove 72 is
formed to face in a horizontal direction orthogonal to
the axial direction (that s, the rotational axis CL direction)
ofthe cylinder 60 at a center position in the axial direction.
That is, a spring groove central axis CL2 is provided to
face horizontally. It is preferable that the spring groove
central axis CL2 is provided to intersect with the rotational
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axis CL. A diameter of the spring groove 72 is set to, for
example, ®6 or more and 10 or less.

[0039] On each of both sides of the spring groove 72in
the axial direction, a remaining portion 70a of the bridge
portion 70 is provided. In these remaining portions 70a,
the strength of the bridge portion 70 is secured. In a case
where a horizontal direction dimension of the remaining
portion 70a is set as v and an axial direction dimension
thereof is set as h, v < h is satisfied. That is, the axial
direction dimension h is larger than the horizontal direc-
tion dimension v of the remaining portion 70a, and the
remaining portion 70a has a longitudinally long rectan-
gular shape as viewed in Fig. 4.

[0040] A value of h/vis more preferably in the following
range.

1.4<hiv<35

[0041] The horizontal direction dimension v is, for ex-
ample, 2.0 mm or more and 7.5 mm or less.

[0042] The axial direction dimension h is, for example,
2.5 mm or more and 8.5 mm or less.

[0043] The above-described compressor 1 operates
as follows.
[0044] The refrigerant guided from the evaporator (not

shown) is taken into the accumulator 12 via the inlet pipe
15. The refrigerant is gas-liquid-separated in the accu-
mulator 12, and the gas phase thereof is guided to the
rotary compression portion 6 via the suction pipe 11. In
the rotary compression portion 6, the refrigerant is guided
to the compression chamber 60A via the suction hole
60B. Then, due to the eccentric rotation of the piston rotor
63, a volume of the compression chamber 60A gradually
decreases, and the refrigerant is compressed. The re-
frigerant after being compressed is guided to the internal
space of the housing 2 after passing through the space in
the discharge cover 65 via the discharge hole. The re-
frigerantdischarged into the internal space of the housing
2 is guided to a condenser (not shown) from the dis-
charge pipe 13 provided in an upper portion of the hous-
ing 2.

[0045] The actions and effects of the present embodi-
ment described above are as follows.

[0046] The bridge portion 70 that is provided on a rear
end side of the blade groove 66 and forms the outer
peripheral portion of the cylinder 60 is weak in terms of
strength at a position in which the wall thickness is the
thinnest in the cylinder 60. In addition, since the bridge
portion 70 is formed with the spring groove 72 that
accommodates the pressing spring, the strength is
further weakened.

[0047] In a case of achieving a miniaturization of the
compressor main body 10, it is necessary to reduce the
outer diameter of the cylinder 60, but it is desired to avoid
reducing the inner diameter D2 of the compression
chamber 60A to secure the refrigerant displacement
amount. In this case, a wall thickness of the bridge portion
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70 has to be reduced.

[0048] The present inventors or the like have found a
shape of the bridge portion 70 that secures the strength of
the bridge portion 70 under such arestriction. Thatis, ina
case where the cylinder 60 is viewed in a longitudinal
cross section, in a cross section including the spring
groove central axis CL2 of the spring groove 72, the
blade groove 66, and the bridge portion 70 (refer to
Fig. 4), in a case where a dimension of the remaining
portion 70a of the bridge portion 70 in the horizontal
direction, which is located on each of both sides of the
spring groove 72 in the axial direction, is set as v, and a
dimension in the axial direction is set as h, v < h is
satisfied. h is set to be larger than v, that is, the axial
direction dimension h is set to be larger than the hori-
zontal direction dimension v of the remaining portion 70a.
[0049] In a case where miniaturization is not required
and there is no restriction in the outer diameter D1 of the
cylinder 60, a desired strength of the bridge portion 70
can be obtained by increasing the horizontal direction
dimension v to secure an area of the remaining portion
70a. However, in a case where the miniaturization is
required, the outer diameter D1 of the cylinder 60 is
reduced, and the horizontal direction dimension v cannot
be increased to obtain the refrigerant displacement
amount. Therefore, in the present embodiment, the axial
direction dimension h is set to be larger than the hori-
zontal direction dimension v to secure the area of the
remaining portion 70a and to obtain the desired strength
of the bridge portion 70.

[0050] Even in a case of the low-pressure refrigerant,
for example, the refrigerant with mild-flammability (A2L)
or the refrigerant with high-flammability (A3) such as
propane, the desired refrigerant displacement amount
can be obtained, and thus a compressor having a pre-
determined performance can be provided.

[0051] The rotary compressor described in the embo-
diment described above is understood as follows, for
example.

[0052] A rotary compressor (1) according to a first
aspect of the present disclosure includes a cylinder
(60) in which a compression chamber (60A) with a cy-
lindrical shape inside is formed, a piston rotor (63) that
compresses a refrigerant by eccentrically rotating inside
the compression chamber, a blade (64) that partitions a
space of the compression chamber by abutting on an
outer peripheral surface of the piston rotor, and a press-
ing spring that presses abase end portion ofthe bladeina
direction in which a tip portion of the blade abuts on the
outer peripheral surface of the piston rotor, in which the
cylinder includes a blade groove (66) for slidably holding
the base end portion (64b) of the blade, a bridge portion
(70) thatis provided on arear end side of the blade groove
and forms an outer peripheral portion of the cylinder, and
a spring groove (72) that is formed in the bridge portion
and accommodates the pressing spring, the spring
groove is formed to face in a horizontal direction ortho-
gonal to an axial direction of the cylinder at a center
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position in the axial direction, and in a case where the
cylinder is viewed in a longitudinal cross section, in a
cross section including a central axis of the spring groove,
the blade groove, and the bridge portion, and in a case
where a dimension of a remaining portion (70a) of the
bridge portion in the horizontal direction, which is located
on each of both sides of the spring groove in the axial
direction, is set as vand a dimension in the axial direction
is set as h,

v < h is satisfied.

[0053] The bridge portion thatis provided on a rear end
side of the blade groove and forms the outer peripheral
portion of the cylinder is weak in terms of strength at a
position in which the wall thickness is the thinnest in the
cylinder. In addition, since the bridge portion is formed
with the spring groove that accommodates the pressing
spring, the strength is further weakened.

[0054] In a case of achieving a miniaturization of the
rotary compressor, it is necessary to reduce the outer
diameter of the cylinder, but it is desired to avoid reducing
an inner diameter of the compression chamber to secure
the refrigerant displacement amount. In this case, a wall
thickness of the bridge portion has to be reduced.
[0055] The present inventors or the like have found a
shape of the bridge portion that secures the strength of
the bridge portion under such a restriction. That is, in a
case where the cylinder is viewed in a longitudinal cross
section, in a cross section including the central axis of the
spring groove, the blade groove, and the bridge portion,
in a case where a dimension of the remaining portion of
the bridge portion in the horizontal direction, which is
located on each of both sides of the spring groove in the
axial direction, is set as v, and a dimension in the axial
direction is setas h, v < h is satisfied. h is set to be larger
than v, that is, the axial direction dimension h is set to be
larger than the horizontal direction dimension v of the
remaining portion.

[0056] In a case where miniaturization is not required
and there is no restriction in the outer diameter of the
cylinder, a desired strength of the bridge portion can be
obtained by increasing the horizontal direction dimension
v to secure an area of the remaining portion. However, in
a case where the miniaturization is required, the outer
diameter of the cylinder is reduced, and the horizontal
direction dimension v cannot be increased to obtain the
refrigerant displacement amount. Therefore, in the pre-
sent disclosure, the axial direction dimension h is set to
be larger than the horizontal direction dimension v to
secure the area of the remaining portion and to obtain
the desired strength of the bridge portion.

[0057] Inthe rotary compressor according to a second
aspect of the present disclosure according to the first
aspect, the v and the h satisfy the following relational
expression, 1.4 <h/v < 3.5.

[0058] By setting arange of 1.4 <h/v<3.5, the area of
the remaining portion of the bridge portion can be se-
cured, and the desired strength can be obtained.
[0059] In the rotary compressor according to a third
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aspect of the present disclosure according to the first
aspect or the second aspect, a refrigerant with mild-
flammability or a refrigerant with high-flammability is
used as the refrigerant.

[0060] Even in a case of the low-pressure refrigerant,
for example, the refrigerant with mild-flammability (A2L)
or the refrigerant with high-flammability (A3) such as
propane, the desired refrigerant displacement amount
can be obtained, so that a compressor having a prede-
termined performance can be provided.

Reference Signs List
[0061]

1: compressor (rotary compressor)
2: housing

3: rotary shaft body

4A: upper bearing

4B: lower bearing

5: electric motor

6: rotary compression portion
7: leg portion

8: antivibration rubber

10: compressor main body
11: suction pipe

12: accumulator

13: discharge pipe

14: bracket

15: inlet pipe

21: main body portion
21a: inner surface

22: upper cover portion
23: lower cover portion

24: opening portion

25: suction port

30: terminal block

31: power supply terminal
32: wiring

51: rotor

52: stator

60: cylinder

60A: compression chamber
60B: suction hole

61: bolt

62: eccentric shaft portion
63: piston rotor

64: blade

64a: tip portion

64b: base end portion

65: discharge cover

66: blade groove

66a: inner surface

66b: through-hole

70: bridge portion

72: spring groove

CL: rotational axis

CL2: spring groove central axis
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10

FL: installation surface
v: horizontal direction dimension
h: axial direction dimension

Claims

1. A rotary compressor comprising:

a cylinder in which a compression chamber with
a cylindrical shape is formed;

a piston rotor that compresses a refrigerant by
eccentrically rotating inside the compression
chamber;

a blade that partitions a space of the compres-
sion chamber by abutting on an outer peripheral
surface of the piston rotor; and

a pressing spring that presses a base end por-
tion of the blade in a direction in which a tip
portion of the blade abuts on the outer peripheral
surface of the piston rotor,

wherein the cylinder includes a blade groove for
slidably holding the base end portion of the
blade, a bridge portion that is provided on a rear
end side of the blade groove and forms an outer
peripheral portion of the cylinder, and a spring
groove that is formed in the bridge portion and
accommodates the pressing spring,

the spring groove is formed to face in a horizon-
tal direction orthogonal to an axial direction of
the cylinder at a center position in the axial
direction, and

wherein the cylinder, in a view in a longitudinal
cross section, in a cross section including a
central axis of the spring groove, the blade
groove, and the bridge portion, and where a
dimension of a remaining portion of the bridge
portion in the horizontal direction, which is lo-
cated on each of both sides of the spring groove
in the axial direction, is set as v and a dimension
in the axial direction is set as h,

v < h is satisfied.

The rotary compressor according to claim 1,
wherein the v and the h satisfy the following
relational expression,

1.4 <h/v<35.

3. The rotary compressor according to claim 1 or 2,
wherein a refrigerant with mild-flammability or a re-
frigerant with high-flammability is used as the refrig-
erant.
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