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(54) MULTI-CYLINDER ROTARY COMPRESSOR

(57) In this multi-cylinder rotary compressor, a motor,
and a compression mechanism driven by the motor are
provided inside a sealed container. The compression
mechanism is formed from rotary compression mecha-
nisms (6A, 6B) provided with: a plurality of cylinders (17,
18); a partition plate (21) which forms a partition between
the plurality of cylinders (17, 18); blades which partition
the insides of the cylinders (17, 18) into intake sides and

discharge sides; and rotors (24, 25) which rotate inside
the cylinders (17, 18). When ΦMo represents the core
diameter of the motor, ΦDc represents the internal diam-
eter of each of the cylinders (17, 18), Hc represents the
width of each of the cylinders (17, 18), and Hs represents
the width of the partition plate (21), Hs/Hc ≤ 0.35 is sat-
isfied under conditions in which φDc/φMo ≥ 0.49.



EP 2 947 321 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a sealed type
multi-cylinder rotary compressor in which it is possible to
increase the capacity (the displacement) of the compres-
sor without increasing a motor core diameter.

Background Art

[0002] In a case of increasing the capacity of a sealed
type rotary compressor, usually, a mechanical load such
as bearing surface pressure or blade side surface pres-
sure simply increases, and therefore, coping with this is
performed by increasing a motor core diameter (shell di-
ameter) or a journal diameter by one level by using a
proportional design. However, an increase of the motor
core diameter (shell diameter) or the journal diameter is
restricted by a manufacturing facility, and therefore, de-
sign is performed by selection from a limited lineup. How-
ever, in a case of not having a compressor having a motor
core diameter (shell diameter) one level higher, great
capital investment is required.
[0003] Therefore, PTL 1 discloses a technique of al-
lowing the displacement (the capacity) of a compressor
to be made to have a larger capacity without changing a
motor core diameter, in other words, without changing
the external dimensions of the compressor. This is a tech-
nique in which in a sealed type multi-cylinder rotary com-
pressor, a crankshaft is made to have a structure in which
a plurality of portions are connected, whereby an in-
crease in capacity is performed by reducing an opening
provided in a partition plate separating a plurality of cyl-
inders, providing a bearing for supporting a connection
portion in the opening portion, accordingly reducing the
external diameters of rotors rotating in the cylinders, and
increasing the eccentricity of an eccentric shaft portion
(making a blade stroke be a longer stroke), thereby in-
creasing the effective capacity (displacement) in the cyl-
inders.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Patent No. 4365729

Summary of Invention

Technical Problem

[0005] However, in the technique disclosed in PTL 1
described above, a structure in which the crankshaft is
separated into a plurality of portions and the portions are
then assembled has to be made, and therefore, the
number of parts increases, and thus there is a problem
such as the number of processing steps or the number

of assembly steps increasing and complication of a con-
figuration or higher cost being inevitable.
[0006] On the other hand, it is conceivable that a com-
pressor having a displacement one level higher could be
manufactured by making a blade stroke be a longer
stroke by increasing the internal diameter of a cylinder,
as a method of increasing capacity (displacement) with-
out changing a motor core diameter. However, in this
case, as described above, a mechanical load such as
bearing surface pressure or a blade side surface pres-
sure increases, and therefore, there is a technical prob-
lem such as measures to suppress an increase in the
mechanical load becoming essential.
[0007] The present invention has been made in view
of such circumstances and has an object to provide a
sealed type multi-cylinder rotary compressor in which it
is possible to manufacture a compressor having a dis-
placement one level higher by suppressing a mechanical
load even if an increase in capacity is performed by in-
creasing a cylinder internal diameter with the existing mo-
tor core diameter maintained, without increasing a motor
core diameter.

Solution to Problem

[0008] In order to solve the above-described problems,
a multi-cylinder rotary compressor according to the
present invention adopts the following means.
[0009] According to a first aspect of the present inven-
tion, there is provided a multi-cylinder rotary compressor
including: a motor provided in a sealed container; and a
compression mechanism which is provided in the sealed
container and driven by the motor, in which the compres-
sion mechanism is a rotary compression mechanism pro-
vided with a plurality of cylinders, a partition plate which
separates the plurality of cylinders, a blade which parti-
tions the inside of each of the cylinders into an intake
side and a discharge side, and a rotor which rotates in
each of the cylinders, and when a core diameter of the
motor is set to be φMo, an internal diameter of each of
the cylinders is set to be φDc, a width of each of the
cylinders is set to Hc, and a width of the partition plate is
set to Hs, the relationship of Hs/Hc≤0.35 is satisfied under
a condition of φDc/φMo≥0.49.
[0010] According to the first aspect of the present in-
vention, in the sealed type multi-cylinder rotary compres-
sor, it is possible to make the displacement of the com-
pressor have a larger capacity (an increased displace-
ment) by making a blade stroke be a longer stroke without
changing the motor core diameter φMo and without much
increasing a gas load (a compression load), by making
the ratio of the width Hs of the partition plate to the width
Hc of each cylinder be set to be 0.35 or less under a
condition in which the ratio of the internal diameter φDc
of each cylinder to the core diameter φMo of the motor
is set to be 0.49 or more, and it is possible to suppress
a rise in bearing surface pressure by reducing a distance
between support points of an upper bearing and a lower
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bearing by making the width Hs of the partition plate as
small as possible with respect to the width Hc of the cyl-
inder. Therefore, it is possible to manufacture a sealed
type multi-cylinder rotary compressor having a displace-
ment one level higher with the existing motor core diam-
eter maintained, and thus it is possible to attain the ex-
pansion of a product lineup without performing great cap-
ital investment.
[0011] In the multi-cylinder rotary compressor accord-
ing to a second aspect of the present invention, the par-
tition plate is made of a material having a Young’s mod-
ulus of 160 [GPa] or more.
[0012] According to the second aspect of the present
invention, the partition plate is configured with a material
having a Young’s modulus of 160 [GPa] or more, and
therefore, even if the width Hs of the partition plate is
reduced to 0.35 or less of the cylinder width Hc, by using
a material having a Young’s modulus of 160 [GPa] or
more which is high compared to a sintered alloy or cast
iron having a Young’s modulus of 160 [GPa] or less, it is
possible to reduce the distance between support points
of the bearings while suppressing the deformation of the
partition plate. Therefore, it is possible to suppress an
increase of a mechanical load such as bearing surface
pressure, and thus it is possible to easily increase the
displacement of the compressor to a capacity one level
higher without changing the motor core diameter.
[0013] In the multi-cylinder rotary compressor accord-
ing to a third aspect of the present invention, the partition
plate is made of carbon steel or alloy steel.
[0014] According to the third aspect of the present in-
vention, the partition plate is made of carbon steel or alloy
steel having a Young’s modulus of 160 [GPa] or more,
and therefore, by using carbon steel or alloy steel having
higher rigidity than a sintered alloy or cast iron, it is pos-
sible to secure a Young’s modulus of 160 [GPa] or more
and suppress deformation while reducing the width of
the partition plate simply by the selection of an appropri-
ate material. Therefore, it is possible to suppress an in-
crease of a mechanical load such as bearing surface
pressure, and thus it is possible to easily increase the
displacement of the compressor to a capacity one level
higher without changing the motor core diameter.
[0015] In the multi-cylinder rotary compressor accord-
ing to a fourth aspect of the present invention, the blade
is a blade with a hard coating such as a PVD film of CrN
type or the like or a DLC film applied to the surface there-
of.
[0016] According to the fourth aspect of the present
invention, the blade is a blade with a hard coating such
as a PVD film of CrN type or the like or a DLC film applied
to the surface thereof, and therefore, although blade side
surface pressure rises due to an increase in a blade
stroke, the hard coating is applied to the blade surface,
whereby it is also possible to sufficiently cope with ab-
normal wear or the like due to a rise in surface pressure.
Therefore, it is possible to easily increase the displace-
ment of the compressor to a capacity one level higher

without performing capital investment, by increasing the
cylinder internal diameter without changing the motor
core diameter.
[0017] In the multi-cylinder rotary compressor accord-
ing to a fifth aspect of the present invention, refrigerant
oil which is filled into a bottom portion in the sealed con-
tainer is refrigerant oil with an extreme pressure agent
added thereto.
[0018] According to the fifth aspect of the present in-
vention, the refrigerant oil which is filled into the bottom
portion in the sealed container is refrigerant oil with an
extreme pressure agent added thereto, and therefore,
although some increase of the mechanical load such as
the bearing surface pressure or the blade side surface
pressure according to an increase in the capacity of the
compressor is inevitable and it becomes easy for an ex-
treme pressure lubrication state to occur in the sliding
portions, the extreme pressure agent which is effective
under a high load is added to the refrigerant oil, whereby
it is possible to maintain high lubricity on a sliding surface,
thereby preventing seizure, wear, or scuffing. Therefore,
it is also possible to effectively cope with an increase of
a mechanical load according to an increase in the capac-
ity of the compressor.

Advantageous Effects of Invention

[0019] According to the present invention, it is possible
to make the displacement of the compressor have a larg-
er capacity (an increased displacement) by making the
blade stroke be a longer stroke without changing the mo-
tor core diameter φMo and without much increasing the
gas load (the compression load), and it is possible to
suppress a rise in bearing surface pressure by reducing
the distance between support points of the upper bearing
and the lower bearing by making the width Hs of the par-
tition plate as small as possible with respect to the width
Hc of the cylinder. For this reason, it is possible to man-
ufacture a sealed type multi-cylinder rotary compressor
having a displacement one level higher with the existing
motor core diameter maintained, and thus it is possible
to attain the expansion of a product lineup without per-
forming great capital investment.

Brief Description of the Drawings

[0020]

Fig. 1 is a longitudinal sectional view of a multi-cyl-
inder rotary compressor according to an embodi-
ment of the present invention.
Fig. 2 is a cross-sectional view showing the specifi-
cations of a compression mechanism section of the
multi-cylinder rotary compressor.
Fig. 3 is a longitudinal sectional view showing the
specifications of the compression mechanism sec-
tion of the multi-cylinder rotary compressor.
Fig. 4 is a graph showing the relationship between
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the ratio between a motor core diameter and a cyl-
inder internal diameter of the multi-cylinder rotary
compressor and a gas load.
Fig. 5 is a graph showing the relationship between
the ratio between a partition plate width and a cylin-
der width of the multi-cylinder rotary compressor and
bearing surface pressure.
Fig. 6 is a graph showing the relationship between
the ratio between the partition plate width and the
cylinder width of the multi-cylinder rotary compressor
and the ratio between the motor core diameter and
the cylinder internal diameter.

Description of Embodiments

[0021] Hereinafter, an embodiment of the present in-
vention will be described with reference to Figs. 1 to 6.
[0022] In Fig. 1, a longitudinal sectional view of a multi-
cylinder rotary compressor according to an embodiment
of the present invention is shown, and in Fig. 2, a cross-
sectional view showing the specifications of a compres-
sion mechanism section thereof is shown, and in Fig. 3,
a longitudinal sectional view showing the specifications
of the compression mechanism section is shown.
[0023] A multi-cylinder rotary compressor 1 according
to this embodiment is a sealed type multi-cylinder rotary
compressor 1 which is provided with a cylindrical sealed
container 2 in which an upper portion and a lower portion
are hermetically sealed by an upper cover 3 and a lower
cover 4, a motor 5 is installed at a higher part in the inside
thereof, and a compression mechanism (a rotary com-
pressor mechanism) 6 which is driven by the motor 5 is
installed at a lower part thereof.
[0024] A mounting leg 7 is provided at the outer pe-
riphery of the lower portion of the sealed container 2.
Further, a discharge pipe 8 penetrating the upper cover
3 is provided in the upper portion of the sealed container
2, and thus a configuration is made in which high-pres-
sure refrigerant gas compressed in the multi-cylinder ro-
tary compressor 1 is discharged to the refrigeration cycle
side. In addition, an accumulator 9 is integrally assem-
bled to an outer peripheral portion of the sealed container
2, and thus a configuration is made in which a liquid com-
ponent such as oil or a liquid refrigerant which is con-
tained in low-pressure refrigerant gas which returns from
the refrigeration cycle side is separated out and only a
gaseous component is sucked into the compression
mechanism 6 through suction pipes 10 and 11.
[0025] The motor 5 is provided with a stator 12 and a
rotor 13, and the stator 12 is installed by being fixed to
the inner peripheral surface of the sealed container 2 by
press fitting or the like. A crankshaft 14 is integrally cou-
pled to the rotor 13, whereby a rotational driving force of
the rotor 13 can be transmitted to the compression mech-
anism 6 through the crankshaft 14. Further, at a lower
part of the crankshaft 14, a first eccentric portion 15 and
a second eccentric portion 16 are provided correspond-
ing to a first rotor 24 and a second rotor 25 of the rotary

compression mechanism 6 which will be described later.
[0026] The rotary compression mechanism 6 is of, in
this embodiment, a two-cylinder type. First and second
rotary compression mechanisms 6A and 6B thereof are
provided with a first cylinder main body 19 and a second
cylinder main body 20 which have a first cylinder chamber
17 and a second cylinder chamber 18 (there is also a
case of being hereinafter referred to simply as cylinders
17 and 18) formed therein and are fixedly installed in the
sealed container 2 to correspond to the first eccentric
portion 15 and the second eccentric portion 16 of the
crankshaft 14, a partition plate (a separator plate) 21
which is interposed between the first cylinder main body
19 and the second cylinder main body 20, thereby sep-
arating the first cylinder chamber 17 and the second cyl-
inder chamber 18, an upper bearing 22 which is provided
on the upper surface of the first cylinder main body 19,
thereby defining the first cylinder chamber 17 and sup-
porting the crankshaft 14, and a lower bearing 23 which
is provided on the lower surface of the second cylinder
main body 20, thereby defining the second cylinder
chamber 18 and supporting the crankshaft 14.
[0027] Further, the first and second rotary compres-
sion mechanisms 6A and 6B are provided with the first
rotor 24 and the second rotor 25 which are rotatably fitted
to the first eccentric portion 15 and the second eccentric
portion 16 and are rotated in the first cylinder chamber
17 and the second cylinder chamber 18, and blades 28
and 29 (refer to Fig. 2) which are slidably fitted into blade
grooves 26 and 27 (refer to Fig. 2) provided in the first
cylinder main body 19 and the second cylinder main body
20 and partition the insides of the first cylinder chamber
17 and the second cylinder chamber 18 into intake cham-
ber sides and discharge chamber sides.
[0028] A configuration is made such that the low-pres-
sure refrigerant gas is sucked from the suction pipes 10
and 11 into the first cylinder chamber 17 and the second
cylinder chamber 18 of the first and second rotary com-
pression mechanisms 6A and 6B through suction ports
30 and 31, is compressed by the rotation of the first rotor
24 and the second rotor 25, thereafter, is discharged into
discharge chambers 32 and 33 through discharge ports
and discharge valves (not shown), is discharged from
the discharge chambers 32 and 33 into the sealed con-
tainer 2, and thereafter, is sent out to the refrigeration
cycle through the discharge pipe 8.
[0029] The first cylinder main body 19 and the second
cylinder main body 20, the partition plate 21, the upper
bearing 22, and the lower bearing 23 configuring the ro-
tary compression mechanism 6 are integrally fastened
and fixed to each other through bolts. Further, refrigerant
oil 34 such as PAG oil or POE oil is filled in a bottom
portion in the sealed container 2 and can be fed to lubri-
cation sites in the compression mechanism 6, as is
known, through an oil feed hole or the like provided in
the crankshaft 14. An extreme pressure agent adapted
to each of the oils is added to the refrigerant oil 34 in an
appropriate amount.
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[0030] In the multi-cylinder rotary compressor 1 de-
scribed above, in order to increase a displacement (ca-
pacity) thereof to a capacity one level higher by increas-
ing the internal diameter of each of the first cylinder cham-
ber 17 and the second cylinder chamber 18, that is, a
cylinder internal diameter φDc, without changing a core
diameter (a shell diameter or an eternal diameter) φMo
of the motor 5 which is already used in a compressor in
production, when a motor core diameter is set to be φMo
and the cylinder internal diameter of each of the first cyl-
inder chamber 17 and the second cylinder chamber 18
is set to be φDc, the cylinder internal diameter φDc is set
so as to satisfy the relationship of φDc/φMo≥0.49.
[0031] This is because in a rotary compressor during
production in a current situation, φDc/φMo which is the
ratio between the motor core diameter φMo and the cyl-
inder internal diameter φDc generally mostly falls within
a range of 0.35 to 0.45 and is 0.48 at a maximum, as
shown in Fig. 6. On the other hand, the relationship be-
tween a gas load (a compression load) which becomes
a mechanical load of a rotary compressor and φDc/φMo
forms a rightward and downward-sloping curve in a case
where displacement is constant, as shown in Fig. 4, and
for this reason, it is found that even if the value of φDc/φMo
is increased by increasing the cylinder internal diameter
φDc, the gas load (refer to Fig. 3) does not increase and
the mechanical load does not increase.
[0032] That is, it is apparent from Figs. 4 and 6 that
even if in order to increase the displacement of the rotary
compressor 1 to a certain value, a blade stroke (a sliding
stroke of each of the blades 28 and 29) is made to be a
longer stroke by increasing the cylinder internal diameter
φDc without changing the motor core diameter φMo,
thereby making φDc/φMo which is the ratio therebetween
be 0.49 or more, the gas load (the compression load)
which is determined from a frontal projected area of a
rotor, which is the product of a rotor external diameter
φDr and a rotor width Hr, is restricted to a predetermined
value or less with the frontal projected area of a rotor
restricted.
[0033] Knowledge that if the gas load which deter-
mines the mechanical load can be restricted to a certain
value or less under the above-described conditions, the
displacement can be made to have a larger capacity by
increasing the cylinder internal diameter φDc without
changing the motor core diameter φMo was obtained.
That is, if the displacement is made to have a larger ca-
pacity, as shown in Fig. 3, the gas load which is the me-
chanical load increases, and thus the deformation
amount of the crankshaft 14 increases, and therefore, it
becomes necessary to suppress the deformation of the
crankshaft 14. If the deformation amount of the crank-
shaft 14 increases, the degree of partial contact of the
shaft with the bearing increases, and thus bearing sur-
face pressure increases. The deformation amount of the
crankshaft 14 depends on a distance between bearing
support points L between the upper bearing 22 and the
lower bearing 23, and therefore, it is found that making

the distance between bearing support points L as small
as possible is effective in suppressing the bearing sur-
face pressure.
[0034] In order to make the distance between bearing
support points L small, it is favorable if a width Hc of each
of the first cylinder chamber 17 and the second cylinder
chambers 18 (hereinafter referred to as a cylinder width
Hc) and a width Hs of the partition plate (the separator
plate) 21 (hereinafter referred to as a partition plate width
Hs) are reduced. However, in increasing the displace-
ment, it is difficult to reduce the cylinder width Hc. There-
fore, the partition plate width Hs is reduced. However, as
a result of the analysis of the relationship between the
partition plate width Hs and the cylinder width Hc, and
the bearing surface pressure, when a graph with Hs/Hc
as the horizontal axis and the bearing surface pressure
as the vertical axis is made, as shown in Fig. 5, an right-
ward and upward-sloping curve is obtained, and it is
found that if Hs/Hc is set to be less than or equal to a
predetermined value, it is possible to make the bearing
surface pressure be less than or equal to an allowable
value.
[0035] From the above, even if the relationship of
φDc/φMo≥0.49 is satisfied by increasing the cylinder in-
ternal diameter φDc without changing the motor core di-
ameter φMo affecting a manufacturing facility (the motor
core diameter is restricted by a manufacturing facility,
and thus if the motor core diameter is increased, new
capital investment is required), if Hs/Hc is limited to the
relationship of Hs/Hc≤0.35, it becomes possible to make
the displacement of the rotary compressor 1 have a larger
capacity by suppressing an increase in the bearing sur-
face pressure which is the mechanical load. That is, it
becomes possible to easily manufacture the rotary com-
pressor 1 having a displacement one level higher by us-
ing an existing facility without new capital investment,
with the core diameter φMo of the motor 5 being the ex-
isting core diameter φMo in a hatching area shown in Fig.
6.
[0036] In addition, as described above, if a partition
plate made of sintered metal or cast iron which has been
used for the partition plate 21 in the past is used as it is
by reducing the width Hs of the partition plate 21, since
these materials have a low Young’s modulus of 160 [GPa]
or less, there is a possibility that deformation due to a
reduction in width may become a problem. Therefore, it
is desirable that the partition plate 21 is configured with
a material having a Young’s modulus of 160 [GPa] or
more, and it is favorable if, for example, carbon steel or
alloy steel having a Young’s modulus of about 200 [GPa]
is used.
[0037] Further, if the cylinder internal diameter φDc is
increased, the stroke of each of the blades 28 and 29 is
increased according to this, thereby having to become a
longer stroke, and due to the blade stroke becoming a
longer stroke, pressure which is applied to the side sur-
face of each of the blades 28 and 29 increases, and thus
so-called blade side surface pressure rises. In order to
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cope with this, it is desirable to apply a hard coating such
as a PVD film (a Physical Vapor Deposition film) of CrN
type or the like or a DLC film (a DiamondLike Carbon
film), for example, to both side surfaces of each of the
blades 28 and 29 so as to be able to cope with abnormal
wear or the like due to a surface pressure rise.
[0038] In addition, although an attempt to suppress an
increase in the mechanical load due to making the dis-
placement of the compressor have a larger capacity, as
much as possible, is made, some increase of the me-
chanical load such as the bearing surface pressure or
the blade side surface pressure is inevitable and it be-
comes easy for an extreme pressure lubrication state to
occur in sliding portions such as the bearings 22 and 23,
the blades 28 and 29, or the rotors 24 and 25. In order
to cope with this, it is desirable that the extreme pressure
agent which is effective under a high load, as described
above, is added to the refrigerant oil 34 filled in the bottom
portion in the sealed container 2, in an appropriate
amount.
[0039] Due to the configuration described above, ac-
cording to this embodiment, the following operation and
effects are exhibited.
[0040] In the rotary compressor 1, if the internal diam-
eter of each of the first cylinder chamber 17 and the sec-
ond cylinder chamber 18, that is, the cylinder internal
diameter φDc, is increased, a cylinder volume increases,
and therefore, it is possible to make the displacement of
the compressor have a larger capacity by increasing the
eccentricities of the first eccentric portion 15 and the sec-
ond eccentric portion 16, thereby increasing the strokes
of the blades 28 and 29.
[0041] Further, when manufacturing the rotary com-
pressor 1, the core diameter φMo of the motor 5 is re-
stricted by a manufacturing facility, and therefore, if the
motor core diameter φMo is increased, new capital in-
vestment is required. However, if an increase in capacity
is performed by increasing the cylinder internal diameter
φDc with the core diameter φMo of the motor 5 set to be
that in the existing rotary compressor 1, it is possible to
manufacture the rotary compressor 1 having a displace-
ment one level higher by using the existing facility without
performing capital investment.
[0042] Thus, in this embodiment, in the sealed type
multi-cylinder rotary compressor 1 in which the motor 5
and the compression mechanism 6 which is driven by
the motor 5 are provided in the sealed container 2 and
the compression mechanism 6 includes the rotary com-
pression mechanisms 6A and 6B provided with the plu-
rality of cylinders 17 and 18, the partition plate 21 which
separates the plurality of cylinders 17 and 18, the blades
28 and 29, each of which partitions the inside of each of
the cylinders 17 and 18 into an intake side and a dis-
charge side, and the rotors 24 and 25 which respectively
rotate in the cylinders 17 and 18, a configuration is made
in which when the core diameter of the motor 5 is set to
be φMo, the internal diameter of each of the cylinders 17
and 18 is set to be φDc, the width of each of the cylinders

17 and 18 is set to Hc, and the width of the partition plate
21 is set to Hs, the relationship of Hs/Hc≤0.35 is satisfied
under a condition of φDc/φMo≥0.49.
[0043] In this way, it is possible to make the displace-
ment of the multi-cylinder rotary compressor 1 have a
larger capacity (an increased displacement) by making
the stroke of each of the blades 28 and 29 be a longer
stroke without changing the motor core diameter φMo
and without increasing the gas load (the compression
load), and it is possible to suppress a rise in bearing sur-
face pressure by reducing the distance L between sup-
port points of the upper bearing 22 and the lower bearing
23 by making the width Hs of the partition plate as small
as possible with respect to the cylinder width Hc. There-
fore, it is possible to manufacture the sealed type multi-
cylinder rotary compressor 1 having a displacement one
level higher with the existing motor core diameter φMo
maintained, and thus it is possible to attain the expansion
of a product lineup without performing great capital in-
vestment.
[0044] Further, the possibility of the deformation of the
partition plate 21 arises due to reducing the width Hs of
the partition plate 21 so as to satisfy the relationship of
Hs/Hc≤0.35. However, the partition plate 21 is configured
with a material such as carbon steel or alloy steel, for
example, having a Young’s modulus of 160 [GPa] or
more, whereby even if the width Hs of the partition plate
21 is reduced to 0.35 or less of the cylinder width Hc, it
is possible to suppress the deformation of the partition
plate 21. Therefore, it is possible to suppress an increase
of mechanical load such as bearing surface pressure,
and thus it is possible to easily increase the displacement
of the multi-cylinder rotary compressor 1 to a capacity
one level higher by increasing the cylinder internal diam-
eter φDc without changing the motor core diameter φMo.
[0045] In addition, capacity is increased by increasing
the cylinder internal diameter φDc, whereby the stroke of
each of the blades 28 and 29 is made to be a longer
stroke, and thus the blade side surface pressure rises.
However, the hard coating such as the PVD film of CrN
type or the like or the DLC film is applied to the blade
surface, whereby it is also possible to sufficiently cope
with abnormal wear or the like due to a rise in blade side
surface pressure. For this reason, it is possible to easily
increase the displacement of the multi-cylinder rotary
compressor 1 to a capacity one level higher without per-
forming capital investment, by increasing the cylinder in-
ternal diameter φDc without changing the core diameter
φMo of the motor 5.
[0046] Further, since the extreme pressure agent is
added to the refrigerant oil 34 which is filled into the bot-
tom portion of the sealed container 2, although some
increase of the mechanical load such as the bearing sur-
face pressure or the blade side surface pressure accord-
ing to an increase in the capacity of the compressor is
inevitable and it becomes easy for an extreme pressure
lubrication state to occur in the sliding portions, the ex-
treme pressure agent which is effective under a high load
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is added to the refrigerant oil, whereby it is possible to
maintain high lubricity on a sliding surface, thereby pre-
venting seizure, wear, or scuffing. Accordingly, it is also
possible to effectively cope with an increase in mechan-
ical load according to an increase in the capacity of the
rotary compressor 1.
[0047] In addition, the present invention is not limited
to an invention related to the above-described embodi-
ment and modifications can be appropriately made within
a scope which does not depart from the gist thereof. For
example, it goes without saying that in the above-de-
scribed embodiment, the first rotary compression mech-
anism 6A and the second rotary compression mecha-
nism 6B may be provided with phases shifted by 180
degrees from each other. Further, of course, the dis-
charge chambers 32 and 33 may be configured such that
high-pressure gas discharged to the discharge chamber
33 joins in the discharge chamber 32 and is then dis-
charged into the sealed container 2. In addition, the
widths Hc of the first cylinder chamber 17 and the second
cylinder chamber 18 need not necessarily be the same
and may be different widths, and in this case, it is favo-
rable if the cylinder chamber a larger width Hc is used
as a reference.

Reference Signs List

[0048]

1: multi-cylinder rotary compressor
2: sealed container
5: motor
6: compression mechanism (rotary compression

mechanism)
6A: first rotary compression mechanism
6B: second rotary compression mechanism
14: crankshaft
15: first eccentric portion
16: second eccentric portion
17: first cylinder chamber (cylinder)
18: second cylinder chamber (cylinder)
19: first cylinder main body
20: second cylinder main body
21: partition plate
24: first rotor
25: second rotor
28, 29: blade
34: refrigerant oil
φMo: motor core diameter
φDc: cylinder internal diameter
Hc: cylinder width
Hs: partition plate width

Claims

1. A multi-cylinder rotary compressor comprising:

a motor provided in a sealed container; and
a compression mechanism which is provided in
the sealed container and driven by the motor,
wherein the compression mechanism is a rotary
compression mechanism provided with a plural-
ity of cylinders, a partition plate which separates
the plurality of cylinders, a blade which partitions
the inside of each of the cylinders into an intake
side and a discharge side, and a rotor which
rotates in each of the cylinders, and
when a core diameter of the motor is set to be
φMo, an internal diameter of each of the cylin-
ders is set to be φDc, a width of each of the
cylinders is set to Hc, and a width of the partition
plate is set to Hs, the relationship of Hs/Hc≤0.35
is satisfied under a condition of φDc/φMo≥0.49.

2. The multi-cylinder rotary compressor according to
Claim 1, wherein the partition plate is made of a ma-
terial having a Young’s modulus of 160 [GPa] or
more.

3. The multi-cylinder rotary compressor according to
Claim 2, wherein the partition plate is made of carbon
steel or alloy steel.

4. The multi-cylinder rotary compressor according to
any one of Claims 1 to 3, wherein the blade is a blade
with a hard coating such as a PVD film of CrN type
or the like or a DLC film applied to the surface thereof.

5. The multi-cylinder rotary compressor according to
any one of Claims 1 to 4, wherein refrigerant oil which
is filled into a bottom portion in the sealed container
is refrigerant oil with an extreme pressure agent add-
ed thereto.
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