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(54) SCROLL COMPRESSOR

(567) A scroll compressor includes a shell, a main FIG. 1

frame, a fixed scroll, an orbiting scroll, a motor, and a
discharge pipe. The shell has therein arefrigerant suction
space in which refrigerant suctioned from the outside of
the shell is positioned before being suctioned into a com-
pression chamber, a discharge space through which re-
frigerant compressed in the compression chamber flows
out, the discharge space being positioned above the fixed
scroll, and a communication passage through which the
discharge space and a motor space are in communica-
tion with each other. An isolation wall isolating the com-
munication passage from the refrigerant suction space
is provided between the main frame and the fixed scroll.
A fixed base plate is fixed to an inner wall surface of the
shell.
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Description
Technical Field

[0001]
pressor.

The present disclosure relates to a scroll com-

Background Art

[0002] Scroll compressors have been known as com-
pressors usable for, for example, air-conditioning appa-
ratuses or refrigeration apparatuses. For example, a
scroll compressor disclosed in Patent Literature 1 in-
cludes a shell, a main frame fixed to an inner wall surface
of the shell, a compression mechanism configured to
compress refrigerant, and a motor configured to drive the
compression mechanism. The compression mechanism
includes a fixed scroll that includes a fixed base plate
having afirstscroll lap, and an orbiting scroll that includes
an orbiting base plate having a second scroll lap config-
ured to be engaged with the first scroll lap and that is
supported by the main frame such that the orbiting scroll
is configured to orbit. A compression chamber in which
refrigerant is compressed is formed between the first
scroll lap and the second scroll lap in the compression
mechanism by engaging the first scroll lap and the sec-
ond scroll lap with each other. The fixed base plate of
the fixed scroll has, along the outer edge thereof, a pe-
ripheral wall that projects toward the main frame and that
is in contact with an upper surface of the main frame.
The peripheral wall of the fixed scroll and the main frame
are fixed to each other with a fixing component such as
a bolt.

[0003] In the scroll compressor, the inside of the shell
is partitioned into a low-pressure chamber and a high-
pressure chamber with the compression mechanism in-
terposed therebetween. The motor is disposed in the
high-pressure chamber. Refrigerant compressed by the
compression mechanism flows out, through a communi-
cation passage formed in the peripheral wall of the fixed
scroll and the main frame, into the high-pressure cham-
ber in which the motor is disposed. The motor is cooled
by the refrigerant that has flowed into the high-pressure
chamber.

Citation List
Patent Literature

[0004] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2003-286949

Summary of Invention
Technical Problem

[0005] In the scroll compressor disclosed in Patent Lit-
erature 1, to firmly fix the main frame and the fixed scroll
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to each other, the peripheral wall along the outer edge
of the fixed base plate is provided for all or some parts
in a wide phase range, and the fixing component is thus
required to have a sufficient fastening force. However,
the orbiting scroll has size restrictions to avoid the orbiting
scroll and the peripheral wall interfering with each other.
Thus, in the scroll compressor, the peripheral wall is an
obstacle to expansion of the orbiting scroll, and it is not
possible to increase the capacity of the compression
chamber.

[0006] The presentdisclosure has been made to solve
such a problem, and an object of the present disclosure
is to provide a scroll compressor having a structure in
which refrigerant compressed in a compression chamber
flows out, through a communication passage, into a high-
pressure chamber in which a motor is disposed. In the
structure, an orbiting scroll can be expanded up to an
inner wall surface of a main shell, and the capacity of the
compression chamber can be increased.

Solution to Problem

[0007] A scroll compressor according to an embodi-
ment of the present disclosure includes: a shell defining
a sealed space; a main frame fixed to an inner wall sur-
face of the shell; a fixed scroll including a fixed base plate
having a first scroll lap; an orbiting scroll including an
orbiting base plate having a second scroll lap configured
to be engaged with the first scroll lap, the orbiting scroll
being supported by the main frame such that the orbiting
scroll is configured to orbit, the orbiting scroll defining,
between the orbiting scroll and the fixed scroll, a com-
pression chamber in which refrigerant is compressed; a
motor disposed below the main frame, the motor being
configured to drive the orbiting scroll to revolve relative
to the fixed scroll; and a discharge pipe through which
an outside of the shell and a motor space in which the
motor is provided are in communication with each other
and through which refrigerant compressed in the com-
pression chamber is discharged to the outside of the
shell. The shell has therein a refrigerant suction space
inwhich refrigerant suctioned from the outside of the shell
is positioned before being suctioned into the compres-
sion chamber, a discharge space through which refrig-
erantcompressed in the compression chamber flows out,
the discharge space being positioned above the fixed
scroll, and a communication passage through which the
discharge space and the motor space are in communi-
cation with each other. Anisolation wall isolating the com-
munication passage from the refrigerant suction space
is provided between the main frame and the fixed scroll.
The fixed base plate is fixed to the inner wall surface of
the shell.

Advantageous Effects of Invention

[0008] An embodiment of the present disclosure pro-
vides a structure in which refrigerant compressed in the
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compression chamber flows out, through the communi-
cation passage, from the discharge space into the motor
space in which the motor is disposed. In the structure,
since the fixed base plate is fixed to the inner wall surface
of the shell, a peripheral wall for fixing the main frame
and the fixed scroll to each other can be omitted, the
orbiting scroll can be expanded up to aninner wall surface
of a main shell, and the capacity of the compression
chamber can be increased.

Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 is a longitudinal sectional view sche-
matically illustrating the internal structure of a scroll
compressor according to Embodiment 1.

[Fig. 2] Fig. 2 is a sectional view illustrating a main
frame of the scroll compressor according to Embod-
iment 1 when viewed from the top side.

[Fig. 3] Fig. 3 is a transverse sectional view illustrat-
ing a compression mechanism of the scroll compres-
sor according to Embodiment 1.

[Fig. 4] Fig. 4 is a plan view illustrating a fixed scroll
of the scroll compressor according to Embodiment
1 when viewed from the bottom side.

[Fig. 5] Fig. 5 is a plan view illustrating an orbiting
scroll of the scroll compressor according to Embod-
iment 1 when viewed from the top side.

[Fig. 6] Fig. 6 illustrates the orbiting scroll of the scroll
compressor according to Embodiment 1 when
viewed from the bottom side and is a diagram illus-
trating the shape of a recessed portion formed in an
orbiting base plate.

[Fig. 7] Fig. 7 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a scroll compressor according to Em-
bodiment 2.

[Fig. 8] Fig. 8 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a scroll compressor according to Em-
bodiment 3.

[Fig. 9] Fig. 9 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a scroll compressor according to Em-
bodiment 4.

[Fig. 10] Fig. 10 is a sectional view illustrating a main
frame of the scroll compressor according to Embod-
iment 4 when viewed from the top side.

[Fig. 11] Fig. 11 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a scroll compressor according to Em-
bodiment 5.

[Fig. 12] Fig. 12 is a sectional view illustrating a main
frame of the scroll compressor according to Embod-
iment 5 when viewed from the top side.

[Fig. 13] Fig. 13 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
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structure of a first modification of the scroll compres-
sor according to Embodiment 5.

[Fig. 14] Fig. 14 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a second modification of the scroll com-
pressor according to Embodiment 5.

[Fig. 15] Fig. 15 is a longitudinal sectional view sche-
matically illustrating an upper part of the internal
structure of a scroll compressor according to Em-
bodiment 6.

[Fig. 16] Fig. 16 is an enlarged view of a main part
of a first modification of the scroll compressor ac-
cording to Embodiment 6.

[Fig. 17] Fig. 17 is a plan view illustrating a main
frame of the first modification of the scroll compres-
sor according to Embodiment 6 when viewed from
the top side.

[Fig. 18] Fig. 18 is an enlarged view of a main part
of a second modification of the scroll compressor
according to Embodiment 6.

Description of Embodiments

[0010] Embodiments of the present disclosure will be
described below with reference to the drawings. In the
drawings, the same or corresponding parts have the
same reference signs, and the descriptions thereof are
omitted or simplified as appropriate. For example, the
shapes, sizes, and dispositions of the components de-
scribed in the drawings can be changed as appropriate
within the scope of the present disclosure.

Embodiment 1

[0011] First, a scroll compressor 100 according to Em-
bodiment 1 will be described on the basis of Figs. 1 to 6.
Fig. 1 is a longitudinal sectional view schematically illus-
trating the internal structure of a scroll compressor ac-
cording to Embodiment 1. Fig. 2 is a sectional view illus-
trating a main frame of the scroll compressor according
to Embodiment 1 when viewed from the top side. Fig. 3
is a transverse sectional view illustrating a compression
mechanism of the scroll compressor according to Em-
bodiment 1. Fig. 4 is a plan view illustrating a fixed scroll
of the scroll compressor according to Embodiment 1
when viewed from the bottom side. Fig. 5 is a plan view
illustrating an orbiting scroll of the scroll compressor ac-
cording to Embodiment 1 when viewed from the top side.
Fig. 6 illustrates the orbiting scroll of the scroll compres-
sor according to Embodiment 1 when viewed from the
bottom side and is a diagram illustrating the shape of a
recessed portion formed in an orbiting base plate. The
scroll compressor 100 according to Embodiment 1 is a
component of a refrigeration cycle usable for a refriger-
ator, a freezer, an air-conditioning apparatus, a refriger-
ation apparatus, a hot-water supply apparatus, or other
apparatuses. The scroll compressor 100 suctions refrig-
erant circulating in the refrigeration cycle, compresses
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the refrigerant into high-temperature and high-pressure
refrigerant, and then discharges the high-temperature
and high-pressure refrigerant.

[0012] As illustrated in Fig. 1, the scroll compressor
100 includes a shell 1, which forms the contours thereof,
a main frame 2, which is fixed to an inner wall surface of
the shell 1, a compression mechanism 3, which is formed
by a fixed scroll 4 and an orbiting scroll 5, a motor 6,
which is configured to drive the compression mechanism
3, acrankshaft 7, which connects the compression mech-
anism 3 and the motor 6, and a sub frame 8.

[0013] As illustrated in Fig. 1, the shell 1 is an electri-
cally conductive component made of, forexample, a met-
al, and has a cylindrical shape to define a sealed space.
The shell 1 accommodates the main frame 2, the com-
pression mechanism 3, the motor 6, and the crankshaft
7. An oil pan 18, which is configured to store lubricating
oil, is provided at the inner bottom of the shell 1.

[0014] The shell 1 is formed by a main shell 1a, which
has a cylindrical shape, an upper shell 1b, which has a
substantially hemispherical shape and covers an upper
opening of the main shell 1a, and a lower shell 1¢, which
has a substantially hemispherical shape and covers a
lower opening of the main shell 1a. The upper shell 1b
and the lower shell 1c are joined to the main shell 1a by,
for example, welding.

[0015] As illustrated in Fig. 1, an inner wall surface of
the main shell 1a has a first inner wall surface 10a, which
has alarge diameter andis formed as an upper part there-
of, and a second inner wall surface 10b, which has a
diameter smaller than the inside diameter of the firstinner
wall surface 10a and is formed below the first inner wall
surface 10a. A first step portion 11a, which is formed by
a lower end of the first inner wall surface 10a and an
upper end of the second inner wall surface 10b, functions
as a positioning portion for the main frame 2.

[0016] As illustrated in Fig. 1, the main shell 1a has a
suction pipe 13, a discharge pipe 14, and a power supply
terminal 19. The suction pipe 13 is provided for suctioning
refrigerant into the shell 1 from the outside of the shell 1.
For example, the suction pipe 13 illustrated in the figure
allows the outside of the shell 1 and a refrigerant suction
space 31, which is surrounded by the fixed scroll 4 and
the main frame 2, to be in communication with each other,
but the configuration is not limited thereto. The suction
pipe 13 may have any form as long as refrigerant can be
suctioned into the shell 1 from the outside of the shell 1
through the suction pipe 13. The discharge pipe 14 is
provided for allowing the outside of the shell 1 and a
motor space 16, in which the motor 6 is provided, to be
in communication with each other and for discharging,
to the outside of the shell 1, refrigerant compressed in a
compression chamber 30. The suction pipe 13 and the
discharge pipe 14 are joined to the main shell 1a by, for
example, welding or soldering with a part of the suction
pipe 13 and a part of the discharge pipe 14 inserted into
respective holes formed in a side wall of the main shell 1a.
[0017] The refrigerant suction space 31 is a space in
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which refrigerant suctioned through the suction pipe 13
is positioned before the refrigerant is suctioned into the
compression chamber 30. The refrigerant suction space
31 is not limited to the space surrounded by the fixed
scroll 4 and the main frame 2 illustrated in the figure. The
refrigerant suction space 31 may be provided at a differ-
ent position as long as the refrigerant suction space 31
is a space in which refrigerant suctioned through the suc-
tion pipe 13 is positioned before the refrigerant is suc-
tioned into the compression chamber 30. The refrigerant
pressure in the refrigerant suction space 31 is the pres-
sure of refrigerant yet to be compressed and is low. The
space provided above the fixed scroll 4 in the shell 1 is
a discharge space 15, through which refrigerant com-
pressed in the compression chamber 30 flows out. The
motor space 16 is a space that is below the main frame
2 and in which the motor 6 is provided. The shell 1 has
therein a communication passage 21, through which the
discharge space 15 and the motor space 16 are in com-
munication with each other, as a passage for refrigerant
compressed in the compression chamber 30. The refrig-
erant pressure in the discharge space 15, the motor
space 16, or the communication passage 21 is the pres-
sure of refrigerant that has been compressed and is high.
[0018] The power supply terminal 19 is provided for
supplying electricity to the scroll compressor 100. The
power supply terminal 19 is a metal component. As illus-
trated in Fig. 1, one end of the power supply terminal 19
is disposed outside the shell 1, and the other end of the
power supply terminal 19 is disposed inside the shell 1.
The other end of the power supply terminal 19 disposed
inside the shell 1 is connected to the motor 6 via wiring
lines 19a.

[0019] As illustrated in Fig. 1, the main frame 2 is a
metal frame that has a cylindrical shape and whose di-
ameter is gradually reduced downward. The main frame
2 supports the orbiting scroll 5 such that the orbiting scroll
5 is configured to orbit. The position of the main frame 2
in an up-down direction is determined by supporting a
peripheral surface of an upper part of the main frame 2
with the first step portion 11a of the main shell 1a. The
main frame 2 is fixed to the inner wall surface of the main
shell 1a by, for example, shrink fitting or welding with the
peripheral surface of the upper part supported by the first
step portion 11a. The refrigerant suction space 31 and
the motor space 16 are isolated from each other by air-
tightly fixing a contact surface of the main frame 2 and a
contact surface of the main shell 1a to each other.
[0020] As illustrated in Figs. 1 and 2, an upper surface
of the main frame 2 is a flat surface 24, which has an
annular shape. An isolation wall 20, which isolates the
communication passage 21 from the refrigerant suction
space 31, is provided between the flat surface 24 of the
main frame 2 and the fixed scroll 4. The isolation wall 20
is configured such that the isolation wall 20 projects to-
ward the fixed scroll 4 from a part of the flat surface 24
of the main frame 2 and an upper end portion of the iso-
lation wall 20 supports the fixed scroll 4. A sectional
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shape of the isolation wall 20 is a recessed shape, and
the isolation wall 20 is formed along the inner wall surface
of the main shell 1a. The space surrounded by the iso-
lation wall 20 and the inner wall surface of the main shell
1a is the communication passage 21 isolated from the
refrigerant suction space 31. The isolation wall 20 can
be formed by a method such as casting.

[0021] AsillustratedinFigs.2and 3, dueto the isolation
wall 20, the communication passage 21 has a circular
arc shape in the circumferential direction of the inner wall
surface of the main shell 1a. As illustrated in Fig. 3, the
isolation wall 20 is disposed at a phase to substantially
face the suction pipe 13. This is because refrigerant suc-
tioned through the suction pipe 13 is easily suctioned into
the compression chamber 30 without a suction pressure
loss due to the refrigerant passing through a narrow pas-
sage in the vicinity of the isolation wall 20. The shape of
the communication passage 21 is not limited to the cir-
cular arc shape illustrated in the figure. It is sufficient that
the shape of the communication passage 21 be a long
and narrow shape in the circumferential direction of the
inner wall surface of the main shell 1a, such as a rectan-
gular shape, an oval shape, or an ellipse shape.

[0022] In the scroll compressor 100, the pressure loss
of refrigerant can be reduced by increasing the passage
sectional area of the communication passage 21. How-
ever, when the passage sectional area of the communi-
cation passage 21 is excessively large, the isolation wall
20 and the orbiting scroll 5 interfere with each other, and
thisis an obstacle to expansion of the compression cham-
ber 30. To address this, itis preferable to set the passage
sectional area of the communication passage 21 to be,
as an index, one to four times the passage sectional area
of the discharge pipe 14.

[0023] A peripheral surface of the main frame 2 has a
first through hole 26, through which the motor space 16
and the space surrounded by the isolation wall 20 and
the inner wall surface of the main shell 1a are in commu-
nication with each other. The first through hole 26 forms
apartof the communication passage 21. The firstthrough
hole 26 has a notch shape substantially the same as a
sectional shape of the isolation wall 20. The shape of the
first through hole 26 is not limited to the notch shape
illustrated in the figure, and the first through hole 26 may
be, for example, a hole whose periphery is surrounded.
[0024] The inside of the cylinder of the main frame 2
is formed such that the inside diameter thereof is grad-
ually reduced downward. An upper part of the inside of
the cylinder has an Oldham accommodating portion 25.
A pair of first Oldham grooves 22, which are formed to
face each other with a shaft hole interposed therebe-
tween, are provided in parts of the Oldham accommo-
dating portion 25 and the flat surface 24. The first Oldham
grooves 22 are key grooves. A lower part of the inside
of the cylinder is a main bearing 23, which supports the
crankshaft 7.

[0025] Asillustrated in Figs. 1, 3, and 4, the fixed scroll
4 includes a fixed base plate 4a, which has a disk shape,
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and a first scroll lap 4b, which is provided on a lower
surface of the fixed base plate 4a. As illustrated in Figs.
1, 3, and 5, the orbiting scroll 5 includes an orbiting base
plate 5a, which has a disk shape, and a second scroll lap
5b, which is provided on an upper surface of the orbiting
base plate 5a and is configured to be engaged with the
first scroll lap 4b. The orbiting scroll 5 is disposed eccen-
trically relative to the fixed scroll 4. The compression
chamber 30 of the compression mechanism 3 is formed
by engaging the first scroll lap 4b of the fixed scroll 4 and
the second scroll lap 5b of the orbiting scroll 5 with each
other. The capacity of the compression chamber 30 is
reduced from the outside toward the inside in radial di-
rections of the fixed scroll 4 and the orbiting scroll 5. In
the compression chamber 30, refrigerant suctioned
through an outer end portion 4c of the first scroll lap 4b
and an outer end portion 5¢ of the second scroll lap 5b
moves toward the center thereof and is gradually com-
pressed.

[0026] The fixed scroll 4 is made of a metal such as
cast iron. A peripheral surface of the fixed base plate 4a
of the fixed scroll 4 is fixed to the first inner wall surface
10a of the main shell 1a by, for example, shrink fitting or
welding with the fixed base plate 4a supported by the
isolation wall 20.

[0027] A discharge port 40, which is in communication
with the compression chamber 30 and through which
compressed refrigerant having a high temperature and
a high pressure is discharged from the compression
chamber 30, is formed at the center of the fixed base
plate 4a. The discharge port 40 is in communication with
the discharge space 15 provided above the fixed scroll
4. A discharge valve 17, which is configured to open and
close the discharge port 40 according to the pressure of
refrigerant, is provided on and screwed to an upper sur-
face of the fixed scroll 4. The discharge valve 17 opens
the discharge port 40 when the refrigerant pressure in
the compression chamber 30 reaches a predetermined
pressure.

[0028] The peripheral surface of the fixed base plate
4a has a second through hole 41, through which the dis-
charge space 15 and the space surrounded by the iso-
lation wall 20 and the inner wall surface of the main shell
1a are in communication with each other. The second
through hole 41 forms a part of the communication pas-
sage 21. The second through hole 41 has a notch shape
substantially the same as a sectional shape of the isola-
tion wall 20. The shape of the second through hole 41 is
not limited to the notch shape illustrated in the figure, and
the second through hole 41 may be, for example, a hole
whose periphery is surrounded.

[0029] The orbiting scroll 5 is made of a metal such as
aluminum. As illustrated in Fig. 1, the orbiting scroll 5
does not rotate but revolves relative to the fixed scroll 4
due to an Oldham ring 52 for preventing rotation of the
orbiting scroll 5. The surface (lower surface in the exam-
ple illustrated in the figure) of the orbiting base plate 5a
on which the second scroll lap 5b is not formed functions
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as an orbiting scroll thrust bearing surface. A boss 50,
which has a hollow cylindrical shape, is provided at the
center of the orbiting scroll thrust bearing surface. The
orbiting scroll 5 is revolved by revolving an eccentric shaft
portion 71, which is inserted into the boss 50, of the crank-
shaft 7.

[0030] The orbiting scroll thrust bearing surface has a
pair of second Oldham grooves 51, which are formed to
face each other with the boss 50 interposed therebe-
tween. The second Oldham grooves 51 are key grooves
each havingan ellipse shape. The pair of second Oldham
grooves 51 are disposed such that a line connecting the
pair of second Oldham grooves 51 is orthogonal to a line
connecting the pair of first Oldham grooves 22.

[0031] The Oldham ring 52 includes a ring portion, first
key portions, and second key portions. The ring portion
has an annular shape and is disposed in the Oldham
accommodating portion 25 of the main frame 2. The first
key portions are provided on a lower surface of the ring
portion. The first key portions are a pair and accommo-
dated in the respective first Oldham grooves 22 of the
main frame 2. The second key portions are provided on
an upper surface of the ring portion. The second key por-
tions are a pair and accommodated in the respective sec-
ond Oldham grooves 51 of the orbiting scroll 5. The po-
sition of the second scroll lap 5b of the orbiting scroll 5
in the rotation direction is determined by engaging the
second Oldham grooves 51 of the orbiting scroll 5 with
the respective second key portions of the Oldham ring
52. That is, the Oldham ring 52 determines the position
of the orbiting scroll 5 relative to the main frame 2 and
determines the phase of the second scroll lap 5b relative
to the main frame 2. When the orbiting scroll 5 is revolved
by rotating the crankshaft 7, the Oldham ring 52 prevents
rotation of the orbiting scroll 5 by the first key portions
sliding in the respective first Oldham grooves 22 and the
second key portions sliding in the respective second Old-
ham grooves 51.

[0032] The refrigerant is, for example, a halogenated
hydrocarbon having a composition containing double-
bonded carbon, a halogenated hydrocarbon having a
composition containing no double-bonded carbon, a hy-
drocarbon, or a mixture thereof. Examples of the halo-
genated hydrocarbon containing double-bonded carbon
include an HFC refrigerant having an ozone depletion
potential of zero, and tetrafluoropropene such as
HFO1234yf, HFO1234ze, and HFO1243zf, each of
which is a fluorocarbon-based low GWP refrigerant and
represented by a chemical formula C3H,F,. Examples
of the halogenated hydrocarbon containing no double-
bonded carbon include a refrigerant mixed with R32 (di-
fluoromethane) represented as CH,F 5, R41, or other re-
frigerants. Examples of the hydrocarboninclude a natural
refrigerant such as propane or propylene. Examples of
the mixture include a mixed refrigerant in which, for ex-
ample, HFO1234yf, HFO1234ze, or HFO1243zfis mixed
with R32, R41, or other refrigerants.

[0033] As illustrated in Fig. 1, the motor 6 is provided
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below the main frame 2 and is configured to drive the
orbiting scroll 5 connected to the motor 6 via the crank-
shaft 7 to revolve relative to the fixed scroll 4. The motor
6 is formed by a stator 6a, which has an annular shape
and is fixed to the inner wall surface of the shell 1 by, for
example, shrink fitting, and a rotor 6b, which is rotatably
attached to face an inner side of the stator 6a. For ex-
ample, the stator 6a has a ring shape in plan view and
has a structure in which a coil is wound around an iron
core, with an insulating layer therebetween, formed by
stacking a plurality of electromagnetic steel sheets. The
rotor 6b has, at the center thereof, a through hole passing
through the rotor 6b in the up-down direction and has a
structure in which a permanent magnet is embedded in
an iron core formed by stacking a plurality of electromag-
netic steel sheets.

[0034] Asillustrated in Fig. 1, the crankshaft 7 is a rod-
shaped component made of a metal. The crankshaft 7
includes a main shaft portion 70 and the eccentric shaft
portion 71. The main shaft portion 70 is a shaft forming
a main part of the crankshaft 7 and is disposed such that
the central axis thereof coincides with the central axis of
the main shell 1a. The main shaft portion 70 is fixed to
the through hole at the center of the rotor 6b by, for ex-
ample, shrinkfitting. The main shaft portion 70 is rotatably
supported by the main bearing 23, which is provided at
the center of the main frame 2, and a sub bearing 80,
which is provided at the center of the sub frame 8 joined
to a lower part of the shell 1 by, for example, shrink fitting
or welding. To eliminate imbalance due to orbiting of the
orbiting scroll 5, afirst balancer 73 is provided at an upper
part of the main shaft portion 70, and a second balancer
74 is provided at a lower part of the main shaft portion 70.
[0035] The eccentric shaft portion 71 is provided at an
upper end portion of the main shaft portion 70 such that
the central axis thereof is eccentric relative to the central
axis of the main shaft portion 70. The eccentric shaft por-
tion 71 is rotatably supported by the boss 50 of the orbiting
scroll 5. The crankshaft 7 rotates along with rotation of
the rotor 6b and revolves the orbiting scroll 5 with the
eccentric shaft portion 71. An oil passage 72 is provided
inthe main shaft portion 70 and the eccentric shaft portion
71 such that the oil passage 72 passes therethrough in
the axial direction, that is, in the up-down direction.
[0036] The subframe 8is ametalframe. The subframe
8 is joined to the inner wall surface of the main shell 1a
by, for example, shrink fitting or welding. As illustrated in
Fig. 1, the sub frame 8 includes the sub bearing 80 and
an oil pump (not illustrated). The sub bearing 80 is a ball
bearing provided at the center of the sub frame 8. The
oil pump is a pump for sucking up lubricating oil stored
in the oil pan 18 of the shell 1 and is provided below the
sub bearing 80.

[0037] As illustrated in Fig. 1, lubricating oil is stored
in the oil pan 18. The lubricating oil is sucked up by the
oil pump and passes through the oil passage 72 of the
crankshaft 7. Then, the lubricating oil reduces abrasion
of parts mechanically in contact with each other, such as
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the compression mechanism 3, adjusts the temperatures
of sliding portions, and improves sealing properties. Pref-
erably, the lubricating oil is an oil, such as a refrigerating
machine oil containing, for example, an ester-based syn-
thetic oil, excellent in, for example, lubricating character-
istics, electrical insulating properties, stability, dissolubil-
ity in refrigerant, and fluidity at low temperature and hav-
ing an appropriate viscosity.

[0038] Next, refrigerant flow and the function of the
communication passage 21 will be described. As illus-
trated in Fig. 1, refrigerant yet to be compressed flows
into the refrigerant suction space 31 through the suction
pipe 13 and is suctioned into the compression chamber
30 formed by engaging the fixed scroll 4 and the orbiting
scroll 5 with each other. The refrigerant compressed in
the compression chamber 30 is discharged into the dis-
charge space 15 through the discharge port 40. The re-
frigerant filled in the discharge space 15 is compressed
refrigerant having a high pressure. Then, the high-pres-
sure refrigerant moves into the motor space 16 through
the discharge space 15 and the communication passage
21 and is discharged to the outside of the shell 1 through
the discharge pipe 14.

[0039] In the scroll compressor 100 in Embodiment 1,
the communication passage 21 and the refrigerant suc-
tion space 31 have airtightness by being isolated from
each other with the isolation wall 20. The high-pressure
refrigerant filled in the communication passage 21 does
not leak into the refrigerant suction space 31. Thus, itis
possible to reduce a loss of power input and to improve
the performance.

[0040] In addition, in the scroll compressor 100 in Em-
bodiment 1, the fixed base plate 4a of the fixed scroll 4
is supported by the isolation wall 20 of the main frame 2
and is fixed to the inner wall surface of the shell 1 by, for
example, shrink fitting or welding with the position thereof
in the up-down direction determined. That s, in the scroll
compressor 100 in Embodiment 1, the main frame 2 or
the fixed scroll 4 has no peripheral wall for fixing the main
frame 2 and the fixed scroll 4 to each other. Thus, it is
possible to expand the orbiting scroll 5 up to the inner
wall surface of the main shell 1a and to increase the ca-
pacity of the compression chamber 30. In addition, the
refrigerant suction space 31 can be expanded by increas-
ing the capacity of the compression chamber 30. Thus,
it is possible to increase the area of the passage for re-
frigerant in the compression chamber 30. Accordingly,
the scroll compressor 100 is capable of increasing cool-
ing capacity and heating capacity due to a pressure loss
generated while refrigerant that has flowed in through
the suction pipe 13 is suctioned into the compression
chamber 30 being small. In addition, the structure of the
scroll compressor 100 can be simplified by omitting a
peripheral wall for fixing the main frame 2 and the fixed
scroll 4 to each other. Thus, it is possible to improve the
formability of the main frame 2 and to reduce the weight
of the scroll compressor 100.

[0041] Furthermore, in the scroll compressor 100 in
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Embodiment 1, the discharge space 15 and the motor
space 16 are in communication with each other through
the communication passage 21 to discharge com-
pressed refrigerant having a high pressure to the outside
of the shell 1. The communication passage 21 has a cir-
cular arc shape along the inner wall surface of the main
shell 1a due to the isolation wall 20, which projects toward
the fixed scroll 4 from a part of the flat surface 24 of the
main frame 2 and is formed along the inner wall surface
of the main shell 1a. Thatis, in the scroll compressor 100
in Embodiment 1, the position and the shape of the com-
munication passage 21 do not prevent the operations of
the fixed scroll 4 and the orbiting scroll 5. Thus, it is pos-
sible to increase the capacity of the compression cham-
ber 30 without an effect on size restrictions of the fixed
scroll 4 and the orbiting scroll 5 due to the provision of
the communication passage 21.

[0042] As illustrated in Figs. 3 and 5, the scroll com-
pressor 100 may have a configuration in which a periph-
eral surface of the orbiting base plate 5a of the orbiting
scroll 5 has a recessed portion 53, which has a circular
arc shape, for avoiding interference between the orbiting
base plate 5a and the isolation wall 20. The recessed
portion 53 is formed by recessing, toward the center of
the orbiting base plate 5a, a part, close to the isolation
wall 20, of the peripheral surface of the orbiting base
plate 5a. The scroll compressor 100 is capable of pre-
venting the orbiting base plate 5a and the isolation wall
20 from being in contact with each other due to the pro-
vision of the recessed portion 53 and is thus capable of
improving the performance.

[0043] The specific shape of the recessed portion 53
will be described with reference to Fig. 6. For conven-
ience of description, Fig. 6 illustrates, with dashed lines,
the second scroll lap 5b, which is behind the orbiting base
plate 5a in the figure and is thus invisible. The origin O
illustrated in Fig. 6 represents the center of the boss 50.
The angle, in the circumferential direction, relative to a
straight line connecting the origin O and the second scroll
lap 5b is an angle 6. The angle formed by a straight line
connecting the origin O and the outer end portion 5c of
the second scroll lap 5b is an angle 6 of 0 degrees. The
counterclockwise direction is the + direction. The coun-
terclockwise direction is a direction in which the involute
angle of the second scrolllap 5bincreases and adirection
in which the scroll is unwound. Rmax is the maximum
distance between the origin O and the periphery of the
orbiting base plate 5a. Rmin is a distance between the
origin O and a part, having the recessed portion 53, of
the periphery of the orbiting base plate 5a.

[0044] As illustrated in Fig. 6, the recessed portion 53
and the communication passage 21 are configured such
that the centroid of a transverse section of each of the
recessed portion 53 and the communication passage 21
is disposed within the range in which the angle 0 is 30
degrees or more and 150 degrees or less in the + direc-
tion. This is because, due to the structure of the com-
pression mechanism 3, the scroll compressor 100 is ca-
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pable of preventing interference between the second
scroll lap 5b and the isolation wall 20 when the centroid
of a transverse section of each of the recessed portion
53 and the communication passage 21 is disposed within
the above range. That is, in the scroll compressor ac-
cording to Embodiment 1, the disposition of the centroid
of a transverse section of each of the recessed portion
53 and the communication passage 21 within the above
range enables the communication passage 21 to have a
sufficient passage area and enables the compression
chamber 30 to have a sufficient capacity.

[0045] In addition, in the scroll compressor 100, the
disposition of the centroid of a transverse section of the
communication passage 21 within the above range en-
ables the isolation wall 20 to be provided at a position
apart from the outer end portion 4c of the first scroll lap
4b and the outer end portion 5¢ of the second scroll lap
5b, which are suction ports for refrigerant to be suctioned
into the compression chamber 30. Thus, the isolation wall
20 does not close parts of the passage in the vicinities
of the suction ports. Accordingly, a pressure loss is un-
likely to be generated when refrigerant is suctioned into
the compression chamber 30. As a result, the scroll com-
pressor 100 is capable of obtaining high refrigeration ca-
pacity and high heating capacity.

[0046] Next, the size of the recessed portion 53 will be
described. As illustrated in Fig. 6, preferably, the re-
cessed portion 53 is formed such that Rmin is 80 percent
ormore and 95 percent or less of Rmax. Due to the struc-
ture of the compression mechanism 3, this range is an
effective range in which interference between the second
scroll lap 5b and the isolation wall 20 and interference
between the compression chamber 30 and the isolation
wall 20 can be prevented with the communication pas-
sage 21 having a wide area. The communication pas-
sage 21 having a wide area enables the pressure loss
of refrigerant to be prevented and the loss of power input
to be reduced. Thus, the scroll compressor 100 is capable
of improving the performance.

[0047] As described above, the scroll compressor 100
according to Embodiment 1 includes the shell 1, the main
frame 2, the fixed scroll 4, the orbiting scroll 5, the motor
6, the suction pipe 13, and the discharge pipe 14. The
shell 1 has therein the discharge space 15, which is pro-
vided above the fixed scroll 4 and through which refrig-
erant compressed in the compression chamber 30 flows
out, and the communication passage 21, through which
the discharge space 15 and the motor space 16 are in
communication with each other. The isolation wall 20,
which isolates the communication passage 21 from the
refrigerant suction space 31, is provided between the
main frame 2 and the fixed scroll 4. The fixed base plate
4a is fixed to the inner wall surface of the shell 1.
[0048] That is, the scroll compressor 100 according to
Embodiment 1 has a structure in which refrigerant com-
pressed in the compression chamber 30 flows out,
through the communication passage 21, from the dis-
charge space 15 into the motor space 16, in which the
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motor 6 is disposed. In the structure, since the fixed base
plate 4a is fixed to the inner wall surface of the shell 1, a
peripheral wall for fixing the main frame 2 and the fixed
scroll 4 to each other can be omitted, the orbiting scroll
5 can be expanded up to the inner wall surface of the
main shell 1a, and the capacity of the compression cham-
ber 30 can be increased.

[0049] In addition, the fixed base plate 4a is fixed to
the inner wall surface of the shell 1 while being supported
by the isolation wall 20. That is, in the scroll compressor
100 according to Embodiment 1, the fixed base plate 4a
of the fixed scroll 4 is supported by the isolation wall 20
of the main frame 2 and can be fixed to the inner wall
surface of the shell 1 by, for example, shrink fitting or
welding with the position thereof in the up-down direction
determined. Thus, in a scroll compressor 100 according
to Embodiment 1, the isolation wall 20 is capable of keep-
ing the fixed base plate 4a and the main frame 2 parallel
to each other. Accordingly, it is possible to increase the
accuracy of determination of the position at which the
fixed scroll 4 is fixed and to improve the performance. In
addition, this facilitates the operation of fixing the fixed
base plate 4a to the inner wall surface of the main shell
1a by, for example, shrink fitting or welding.

[0050] Furthermore, the peripheral surface of the or-
biting base plate 5a has the recessed portion 53 for avoid-
ing interference between the orbiting base plate 5a and
the isolation wall 20. That is, the scroll compressor 100
according to Embodiment 1 is capable of preventing the
orbiting base plate 5a and the isolation wall 20 from being
in contact with each other due to the provision of the
recessed portion 53 and is thus capable of realizing a
structure having high reliability.

[0051] The recessed portion 53 and the communica-
tion passage 21 are configured such that the centroid of
a transverse section of each of the recessed portion 53
and the communication passage 21 is disposed within
the range in which the angle 6 is 30 degrees or more and
150 degrees or less in a direction in which the involute
angle increases, the angle 6 being an angle, in the cir-
cumferential direction, relative to a straight line connect-
ing the center of the boss 50 and the outer end portion
5c of the second scroll lap 5b. That is, the scroll com-
pressor 100 according to Embodiment 1 is capable of
preventing interference between the second scroll lap 5b
and the isolation wall 20. In addition, this configuration
enables the communication passage 21 to have a suffi-
cient passage area and enables the compression cham-
ber 30 to have a sufficient capacity.

[0052] Therecessed portion 53 is formed such that the
distance from the center of the boss 50 to a part, having
the recessed portion 53, of the peripheral surface is 80
percent or more and 95 percent or less of the maximum
distance from the center of the boss 50 to the peripheral
surface of the orbiting base plate 5a. That is, the scroll
compressor 100 according to Embodiment 1 is capable
of preventing interference between the second scroll lap
5b and the isolation wall 20 and interference between
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the compression chamber 30 and the isolation wall 20
with the communication passage 21 having a wide area.
The communication passage 21 having a wide area en-
ables the pressure loss of refrigerant to be prevented and
the loss of power input to be reduced. Thus, the scroll
compressor 100 is capable of improving the perform-
ance.

Embodiment 2

[0053] Next, a scroll compressor 101 according to Em-
bodiment 2 will be described on the basis of Fig. 7. Fig.
7 is alongitudinal sectional view schematically illustrating
an upper part of the internal structure of a scroll com-
pressor according to Embodiment 2. The same compo-
nents as those of the scroll compressor 100 described
in Embodiment 1 have the same reference signs, and
the descriptions thereof are omitted as appropriate.
[0054] The scroll compressor 101 according to Em-
bodiment 2 differs from the scroll compressor 100 in Em-
bodiment 1 in the shape of the isolation wall 20. As illus-
trated in Fig. 7, the isolation wall 20 of the scroll com-
pressor 101 according to Embodiment 2 is configured
such that the isolation wall 20 projects toward the flat
surface 24 of the main frame 2 from a part of the fixed
base plate 4a of the fixed scroll 4 and such that a lower
end face of the isolation wall 20 is supported by the flat
surface 24 of the main frame 2. A sectional shape of the
isolation wall 20 is a recessed shape, and the isolation
wall 20 is formed along the inner wall surface of the main
shell 1a. The space surrounded by the isolation wall 20
and the inner wall surface of the main shell 1a is the
communication passage 21.

[0055] Also in the scroll compressor 101 in Embodi-
ment 2, the communication passage 21 and the refriger-
ant suction space 31 have airtightness by being isolated
from each other with the isolation wall 20. The high-pres-
sure refrigerant filled in the communication passage 21
does not leak into the refrigerant suction space 31. Thus,
it is possible to reduce a loss of power input and to im-
prove the performance.

[0056] In addition, in the scroll compressor 101 in Em-
bodiment 2, the isolation wall 20 on the fixed base plate
4a of the fixed scroll 4 is supported by the main frame 2,
and the fixed base plate 4a is fixed to the inner wall sur-
face ofthe shell 1 by, for example, shrink fitting or welding
with the position thereof in the up-down direction deter-
mined. That is, in the scroll compressor 101 in Embodi-
ment 2, the main frame 2 or the fixed scroll 4 has no
peripheral wall for fixing the main frame 2 and the fixed
scroll 4 to each other. Thus, it is possible to expand the
orbiting scroll 5 up to the inner wall surface of the main
shell 1a and to increase the capacity of the compression
chamber 30. In addition, the refrigerant suction space 31
can be expanded by increasing the capacity of the com-
pression chamber 30. Thus, it is possible to increase the
area of the passage for refrigerant in the compression
chamber 30. Accordingly, the scroll compressor 101 is
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capable of increasing cooling capacity and heating ca-
pacity due to a pressure loss generated while refrigerant
that has flowed in through the suction pipe 13 is suctioned
into the compression chamber 30 being small. In addi-
tion, the structure of the scroll compressor 101 can be
simplified by omitting a peripheral wall for fixing the main
frame 2 and the fixed scroll 4 to each other. Thus, it is
possible to reduce the weight of the scroll compressor
101. Furthermore, in the scroll compressor 101, the up-
per surface of the main frame 2 is formed by only the flat
surface 24. Thus, the main frame 2 can be formed by
lathe processing, resulting in an improvementin the form-
ability of the main frame 2.

[0057] Furthermore, in the scroll compressor 101 in
Embodiment 2, the discharge space 15 and the motor
space 16 are in communication with each other through
the communication passage 21 to discharge com-
pressed refrigerant having a high pressure to the outside
of the shell 1. The communication passage 21 has a cir-
cular arc shape along the inner wall surface of the main
shell 1a due to the isolation wall 20, which projects toward
the upper surface of the main frame 2 from a part of the
fixed base plate 4a of the fixed scroll 4 and is formed
along the inner wall surface of the main shell 1a. That s,
in the scroll compressor 101 in Embodiment 2, the posi-
tion and the shape of the communication passage 21 do
not prevent the operations of the fixed scroll 4 and the
orbiting scroll 5. Thus, it is possible to increase the ca-
pacity of the compression chamber 30 without an effect
on size restrictions of the fixed scroll 4 and the orbiting
scroll 5 due to the provision of the communication pas-
sage 21.

Embodiment 3

[0058] Next, a scroll compressor 102 according to Em-
bodiment 3 will be described on the basis of Fig. 8. Fig.
8isalongitudinal sectional view schematically illustrating
an upper part of the internal structure of a scroll com-
pressor according to Embodiment 3. The same compo-
nents as those of the scroll compressor 100 described
in Embodiment 1 have the same reference signs, and
the descriptions thereof are omitted as appropriate.

[0059] As illustrated in Fig. 8, the scroll compressor
102 according to Embodiment 3 differs from the scroll
compressor 100 in Embodiment 1 and the scroll com-
pressor 101 in Embodiment 2 in the shape of the isolation
wall 20. The isolation wall 20 of the scroll compressor
102 according to Embodiment 3 includes a first wall 20a,
which projects toward the fixed scroll 4 from a part of the
flat surface 24 of the main frame 2, and a second wall
20b, which projects toward the flat surface 24 of the main
frame 2 from the fixed base plate 4a of the fixed scroll 4,
and the isolation wall 20 is configured such that an upper
end face of the first wall 20a and a lower end face of the
second wall 20b butt against each other. A sectional
shape of the isolation wall 20 is a recessed shape, and
the isolation wall 20 is formed along the inner wall surface
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of the main shell 1a. The space surrounded by the iso-
lation wall 20 and the inner wall surface of the main shell
1a is the communication passage 21.

[0060] The scroll compressor 102 according to Em-
bodiment 3 achieves advantageous effects similar to
those of the scroll compressor 100 in Embodiment 1 and
the scroll compressor 101 in Embodiment 2. In addition,
in the scroll compressor 102 according to Embodiment
3, the first wall 20a and the second wall 20b each have
a short length. Thus, when outer diameters of the first
wall 20a and the second wall 20b are processed, the
amount of deflection due to cutting resistance is small,
and high processing accuracy can be achieved. Accord-
ingly, the scroll compressor 102 according to Embodi-
ment 3 is capable of improving the airtightness of the
communication passage 21 and the refrigerant suction
space 31 and is thus capable of improving the perform-
ance.

Embodiment 4

[0061] Next, a scroll compressor 103 according to Em-
bodiment 4 will be described on the basis of Figs. 9 and
10. Fig. 9 is a longitudinal sectional view schematically
illustrating an upper part of the internal structure of a scroll
compressor according to Embodiment 4. Fig. 10 is a sec-
tional view illustrating a main frame of the scroll compres-
sor according to Embodiment 4 when viewed from the
top side. The same components as those of the scroll
compressors 100 to 102 described in Embodiments 1 to
3 have the same reference signs, and the descriptions
thereof are omitted as appropriate.

[0062] Asillustratedin Figs. 9and 10, the isolation wall
20 of the scroll compressor 103 according to Embodi-
ment 4 is formed by a structure having a hollow, and the
inside of the hollow of the isolation wall 20 is the com-
munication passage 21. The isolation wall 20 is config-
ured such that the isolation wall 20 projects toward the
fixed scroll 4 from the flat surface 24 of the main frame
2 and an upper end face of the isolation wall 20 supports
the fixed scroll 4. The side closer to the outer diameter
of the isolation wall 20 is in contact with the inner wall
surface of the main shell 1a. The first through hole 26
formed in the main frame 2 is a hole whose periphery is
surrounded. Thatis, in the scroll compressor 103 accord-
ing to Embodiment 4, the side, closer to the outer diam-
eter of the main shell 1a, of the isolation wall 20 and a
peripheral surface of an upper part of the main frame 2
can be formed as the same flat surface continuous in the
up-down direction. That is, the main frame 2 can be
formed by continuous cutting in lathe processing. Thus,
it is possible to reduce wear in processing tools.

[0063] As described in Embodiment 2 above, the iso-
lation wall 20 may be configured such that the isolation
wall 20 projects toward the flat surface 24 of the main
frame 2 from the fixed base plate 4a of the fixed scroll 4
and such that the lower end face of the isolation wall 20
is supported by the main frame 2. In addition, as de-
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scribed in Embodiment 3 above, the isolation wall 20 may
include the first wall 20a, which projects toward the fixed
scroll 4 from the upper surface of the main frame 2, and
the second wall 20b, which projects toward the upper
surface of the main frame 2 from the fixed base plate 4a
of the fixed scroll 4, and the isolation wall 20 may be
configured such that the upper end face of the first wall
20a and the lower end face of the second wall 20b butt
against each other.

Embodiment 5

[0064] Next, a scroll compressor 104 according to Em-
bodiment 5 will be described on the basis of Figs. 11 to
14. Fig. 11 is a longitudinal sectional view schematically
illustrating an upper part of the internal structure of a scroll
compressor according to Embodiment 5. Fig. 12 is a sec-
tional view illustrating a main frame of the scroll compres-
sor according to Embodiment 5 when viewed from the
top side. The same components as those of the scroll
compressors 100 to 103 described in Embodiments 1 to
4 have the same reference signs, and the descriptions
thereof are omitted as appropriate.

[0065] Asiillustratedin Figs. 11 and 12, the scroll com-
pressor 104 according to Embodiment 5 includes support
walls 27, which project toward the fixed scroll 4 from the
flat surface 24 of the main frame 2 and whose upper end
faces support the fixed base plate 4a. As illustrated in
Fig. 12, two support walls 27 are provided at intervals
along the outer edge of the upper surface of the main
frame 2 such that the support walls 27 and the second
scroll lap 5b of the orbiting scroll 5 do not interfere with
each other. The number of the support walls 27 to be
provided is not limited to two illustrated in the figure and
may be one or three or more.

[0066] The supportwalls 27 each have a curved shape
along the inner wall surface of the main shell 1a. Each
upper end face of the support walls 27 is positioned at a
height substantially equal to the height at which the upper
end face of the isolation wall 20 is positioned. The ex-
pression "each upper end face of the support walls 27 is
positioned at a height substantially equal to the height at
which the upper end face of the isolation wall 20 is posi-
tioned" means that, for example, the difference in height
between the support wall 27 and the isolation wall 20 is
0.5 percent or less of the height of the isolation wall 20.
[0067] In the scroll compressor 104 according to Em-
bodiment 5, the fixed base plate 4a of the fixed scroll 4
can be fixed to the inner wall surface of the main shell
1a by, for example, shrink fitting after the position of the
fixed base plate 4a in the up-down direction is determined
by supporting the fixed base plate 4a with the upper end
face of the isolation wall 20 and the upper end faces of
the support walls 27. That is, in the scroll compressor
104 according to Embodiment 5, the fixed base plate 4a
is supported by the support walls 27 and the isolation
wall 20 at a plurality of points. Accordingly, it is possible
to keep the fixed base plate 4a and the main frame 2
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parallel to each other and to thus increase the accuracy
of determination of the position at which the fixed scroll
4 isfixed. In addition, this facilitates the operation of fixing
the fixed base plate 4a to the inner wall surface of the
main shell 1a by, for example, shrink fitting or welding.
The support walls 27 do not affect an increase in the
capacity of the compression chamber 30 because the
supportwalls 27 are provided along the inner wall surface
of the main shell 1a such that the support walls 27 and
the second scroll lap 5b of the orbiting scroll 5 do not
interfere with each other.

[0068] Fig. 13 isalongitudinal sectional view schemat-
ically illustrating an upper part of the internal structure of
a first modification of the scroll compressor according to
Embodiment 5. As illustrated in Fig. 13, the support wall
27 may be configured such that the support wall 27
projects toward the upper surface of the main frame 2
from the fixed base plate 4a of the fixed scroll 4 and a
lower end face of the support wall 27 is supported by the
flat surface 24 of the main frame 2. This support wall 27
also has a curved shape along the inner wall surface of
the main shell 1a.

[0069] Fig. 14 isalongitudinal sectional view schemat-
ically illustrating an upper part of the internal structure of
a second modification of the scroll compressor according
to Embodiment 5. As illustrated in Fig. 14, the support
wall 27 may be configured as follows: the support wall
27 includes afirst support wall 27a, which projects toward
the fixed base plate 4a of the fixed scroll 4 from the upper
surface of the main frame 2, and a second support wall
27b, which projects toward the upper surface of the main
frame 2 from the fixed base plate 4a, and the support
wall 27 supports the fixed base plate 4a such that an
upper end face of the first support wall 27a and a lower
end face of the second supportwall 27b butt againsteach
other. In the scroll compressor 104 of the second modi-
fication, the first support wall 27a and the second support
wall 27b each have a short length. Thus, when the outer
diameter of the first support wall 27a and the second
supportwall 27b are processed, the amount of deflection
due to cutting resistance is small, and high processing
accuracy can be achieved.

[0070] Also in the first modification and the second
modification of the scroll compressor 104 according to
Embodiment 5 described above, the fixed base plate 4a
is supported by the support wall 27 and the isolation wall
20 at a plurality of points. Accordingly, it is possible to
keep the fixed base plate 4a and the main frame 2 parallel
to each other and to thus increase the accuracy of de-
termination of the position at which the fixed scroll 4 is
fixed. In addition, this facilitates the operation of fixing
the fixed base plate 4a to the inner wall surface of the
main shell 1a by, for example, shrink fitting or welding.
[0071] Each isolation wall 20 illustrated in Figs. 11 to
14 is configured such that the isolation wall 20 projects
toward the fixed scroll 4 from the upper surface of the
main frame 2 and the upper end face of the isolation wall
20 supports the fixed scroll 4 but may be configured as

10

15

20

25

30

35

40

45

50

55

1"

described in Embodiment 2 or Embodiment 3 above.
Embodiment 6

[0072] Next, a scroll compressor 105 according to Em-
bodiment 6 will be described on the basis of Figs. 15 to
18. Fig. 15 is a longitudinal sectional view schematically
illustrating an upper part of the internal structure of a scroll
compressor according to Embodiment 6. The same com-
ponents as those of the scroll compressor 100 described
in Embodiment 1 have the same reference signs, and
the descriptions thereof are omitted as appropriate.
[0073] Asillustratedin Fig. 15, in the scroll compressor
105 according to Embodiment 6, the inner wall surface
of the shell 1 has a second step portion 11b, which sup-
ports the peripheral surface of the fixed base plate 4a.
The inner wall surface of the main shell 1a has a third
inner wall surface 10c, which has a diameter larger than
the inside diameter of the first inner wall surface 10a and
is provided above the first inner wall surface 10a. The
second step portion 11b is a step formed by a lower end
of the third inner wall surface 10c and an upper end of
the first inner wall surface 10a. The second step portion
11b is formed in the circumferential direction of an inner
wall surface of the main frame 2 and functions as a po-
sitioning portion for the fixed scroll 4. That is, the fixed
scroll 4 is fixed to the third inner wall surface 10c of the
main shell 1a by, for example, shrink fitting or welding
with the position thereof in the up-down direction deter-
mined by supporting the peripheral surface of the fixed
base plate 4a with the second step portion 11b.

[0074] There is no problem even when a space S,
which is very small and has a size of, for example, about
10 to 100 pwm, exists between the upper end face of the
isolation wall 20 and the lower surface of the fixed base
plate 4a. This is because there is almost no refrigerant
leakage between the communication passage 21 and
the refrigerant suction space 31 due to the space S being
very small.

[0075] In the scroll compressor 105 according to Em-
bodiment 6, the second step portion 11b formed in the
circumferential direction of the inner wall surface of the
main frame 2 is capable of increasing the accuracy of
determination of the position at which the fixed scroll 4
is fixed. Thus, it is possible to increase the accuracy of
parallelism between the fixed base plate 4a and the main
frame 2. Here, the position of the orbiting scroll 5 is de-
termined by the orbiting scroll 5 coming into contact with
the fixed base plate 4a or the main frame 2. Thatis, since
it is possible to increase the accuracy of parallelism be-
tween the fixed base plate 4a and the main frame 2, the
scroll compressor 105 according to Embodiment 6 ena-
bles a space S between an upper end face of the second
scroll lap 5b and the lower surface of the fixed base plate
4a to be very small and enables the performance to be
improved.

[0076] As described in Embodiment 2 above, the iso-
lation wall 20 may be configured such that the isolation
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wall 20 projects toward the flat surface 24 of the main
frame 2 from the fixed base plate 4a of the fixed scroll 4.
Also in this case, there is no problem even when a space
S, which is very small and has a size of, for example,
about 10 to 100 um, exists between the lower end face
of the isolation wall 20 and the flat surface 24 of the main
frame 2.

[0077] Fig. 16 is an enlarged view of a main part of a
first modification of the scroll compressor according to
Embodiment 6. Fig. 17 is a plan view illustrating a main
frame of the first modification of the scroll compressor
according to Embodiment 6 when viewed from the top
side. As illustrated in Figs. 16 and 17, a sealing compo-
nent 9, with which the space S between the isolation wall
20 and the fixed base plate 4a is filled, may be provided
at the upper end portion of the isolation wall 20 of the
scroll compressor 105 according to Embodiment 6. In
this case, a groove 90, into which the sealing component
9 is inserted, is formed in the upper end face of the iso-
lation wall 20, and the sealing component 9 is inserted
into and fixed to the groove 90. The sealing component
9 is made of a resin material such as PTFE or PPS.
[0078] In the scroll compressor 105, the sealing com-
ponent 9 is pushed against the fixed base plate 4a by
the isolation wall 20 being subjected to the differential
pressure between the high-pressure refrigerant in the
communication passage 21 and the low-pressure refrig-
erant in the compression chamber 30 and being pushed
against the fixed base plate 4a. That is, since the space
S between the isolation wall 20 and the fixed base plate
4a can be completely filled with the sealing component
9, the scroll compressor 105 is capable of securely pre-
venting leakage of refrigerant from the communication
passage 21 into the refrigerant suction space 31 and is
capable of improving the performance.

[0079] Fig. 18 is an enlarged view of a main part of a
second modification of the scroll compressor according
to Embodiment 6. As illustrated in Fig. 18, the isolation
wall 20 may be configured such that the isolation wall 20
projects toward the flat surface 24 of the main frame 2
from the fixed base plate 4a of the fixed scroll 4 and is
supported by the fixed scroll 4 via the sealing component
9 provided in the lower end face of the isolation wall 20.
[0080] The scroll compressors 100 to 105 have been
described above on the basis of the embodiments. How-
ever, the configurations of the scroll compressors 100 to
105 are notlimited to those in the embodiments described
above. For example, the internal configurations of the
scroll compressors 100 to 105 illustrated in the figures
are not limited to those described above and may include
other components. In short, the scroll compressors 100
to 105 encompass the scope of design changes and ap-
plications commonly performed by those skilled in the art
without departing from the technical ideas.

Reference Signs List

[0081] 1:shell, 1a: main shell, 1b: upper shell, 1c: lower

10

15

20

25

30

35

40

45

50

55

12

shell, 2: main frame, 3: compression mechanism, 4: fixed
scroll, 4a: fixed base plate, 4b: first scroll lap, 4c: outer
end portion, 5: orbiting scroll, 5a: orbiting base plate, 5b:
second scroll lap, 5c: outer end portion, 6: motor, 6a:
stator, 6b: rotor, 7: crankshaft, 8: sub frame, 9: sealing
component, 10a: first inner wall surface, 10b: second in-
ner wall surface, 10c: third inner wall surface, 11a: first
step portion, 11b: second step portion, 13: suction pipe,
14: discharge pipe, 15: discharge space, 16: motor
space, 17: discharge valve, 18: oil pan, 19: power supply
terminal, 19a: wiring line, 20: isolation wall, 20a: first wall,
20b: second wall, 21: communication passage, 22: first
Oldham groove, 23: main bearing, 24: flat surface, 25:
Oldham accommodating portion, 26: first through hole,
27: support wall, 27a: first support wall, 27b: second sup-
port wall, 30: compression chamber, 31: refrigerant suc-
tion space, 40: discharge port, 41: second through hole,
50: boss, 51: second Oldham groove, 52: Oldham ring,
53:recessed portion, 70: main shaft portion, 71: eccentric
shaft portion, 72: oil passage, 73: first balancer, 74: sec-
ond balancer, 80: sub bearing, 90: groove, 100, 101, 102,
103, 104, 105: scroll compressor, S: space

Claims
1. A scroll compressor comprising:

a shell defining a sealed space;

a main frame fixed to an inner wall surface of
the shell;

a fixed scroll including a fixed base plate having
a first scroll lap;

an orbiting scroll including an orbiting base plate
having a second scroll lap configured to be en-
gaged with the first scroll lap, the orbiting scroll
being supported by the main frame such that the
orbiting scroll is configured to orbit, the orbiting
scroll defining, between the orbiting scroll and
the fixed scroll, a compression chamberin which
refrigerant is compressed;

a motor disposed below the main frame, the mo-
tor being configured to drive the orbiting scroll
to revolve relative to the fixed scroll; and

a discharge pipe through which an outside of
the shell and a motor space in which the motor
is provided are in communication with each oth-
er and through which refrigerant compressed in
the compression chamber is discharged to the
outside of the shell, wherein

the shell has therein

a refrigerant suction space in which refrig-
erant suctioned from the outside of the shell
is positioned before being suctioned into the
compression chamber,

adischarge space through which refrigerant
compressed in the compression chamber
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flows out, the discharge space being posi-
tioned above the fixed scroll, and

a communication passage through which
the discharge space and the motor space
are in communication with each other,

an isolation wall isolating the communication
passage from the refrigerant suction space is
provided between the main frame and the fixed
scroll, and

the fixed base plate is fixed to the inner wall sur-
face of the shell.

The scroll compressor of claim 1, wherein the fixed
base plate is fixed to the inner wall surface of the
shell while being supported by the isolation wall.

The scroll compressor of claim 2, wherein the isola-
tion wall is configured such that the isolation wall
projects toward the fixed scroll from an upper surface
of the main frame and such that an upper end face
of the isolation wall supports the fixed scroll.

The scroll compressor of claim 2, wherein the isola-
tion wall is configured such that the isolation wall
projects toward an upper surface of the main frame
from the fixed base plate of the fixed scroll and such
thatalower end face of the isolation wall is supported
by the main frame.

The scroll compressor of claim 2, wherein
the isolation wall includes

a first wall projecting toward the fixed scroll
from an upper surface of the main frame,
and

a second wall projecting toward the upper
surface of the main frame from the fixed
base plate, and

the isolation wall is configured such that an up-
per end face of the first wall and a lower end
face of the second wall butt against each other.

6. The scroll compressor of claim 1, wherein

the inner wall surface of the shell has a step
portion supporting a peripheral surface of the
fixed base plate, and

the fixed base plate is fixed to the inner wall sur-
face of the shell with the peripheral surface sup-
ported by the step portion.

The scroll compressor of claim 6, wherein the isola-
tion wall is configured such that the isolation wall
projects toward the fixed scroll from an upper surface
of the main frame and supports the fixed scroll via a
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10.

1.

12.

13.
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sealing component provided in an upper end face of
the isolation wall.

The scroll compressor of claim 6, wherein the isola-
tion wall is configured such that the isolation wall
projects toward an upper surface of the main frame
from the fixed base plate of the fixed scroll and is
supported by the fixed scroll via a sealing component
provided in a lower end face of the isolation wall.

The scroll compressor of any one of claims 1 to 8,
wherein the communication passage is formed by a
space surrounded by the isolation wall and the inner
wall surface of the shell.

The scroll compressor of any one of claims 1 to 8,
wherein

the isolation wall is formed by a structure having
a hollow, and

the communication passage is an inside of the
hollow of the isolation wall and is isolated from
the refrigerant suction space.

The scroll compressor of any one of claims 1 to 10,
wherein a peripheral surface of the orbiting base
plate has a recessed portion for avoiding interfer-
ence between the orbiting base plate and the isola-
tion wall.

The scroll compressor of claim 11, further compris-
ing:

aboss provided on alower surface of the orbiting
base plate; and

a crankshaft including an eccentric shaft portion
inserted into the boss, the crankshaft connecting
the motor and the orbiting scroll,

wherein the recessed portion and the commu-
nication passage are configured such thatacen-
troid of a transverse section of each of the re-
cessed portion and the communication passage
is disposed within a range in which an angle 0
is 30 degrees or more and 150 degrees or less
in a direction in which an involute angle increas-
es, the angle 6 being an angle in a circumferen-
tial direction of the orbiting base plate relative to
a straight line connecting a center of the boss
and an outer end portion of the second scroll lap.

The scroll compressor of claim 11 or 12, further com-
prising:

aboss provided on alower surface of the orbiting
base plate; and

a crankshaft including an eccentric shaft portion
inserted into the boss, the crankshaft connecting
the motor and the orbiting scroll,
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wherein the recessed portion is formed such that
a distance from a center of the boss to a part,
having the recessed portion, of the peripheral
surface is 80 percent or more and 95 percent or
less of a maximum distance from the center of
the boss to the peripheral surface of the orbiting
base plate.

The scroll compressor of any one of claims 1 to 13,
wherein the main frame has a support wall projecting
toward the fixed scroll from the upper surface of the
main frame, an upper end face of the support wall
supporting the fixed base plate.

The scroll compressor of any one of claims 1 to 13,
wherein the fixed scroll has a support wall projecting
toward the upper surface of the main frame from the
fixed base plate, a lower end face of the support wall
being supported by the main frame.

The scroll compressor of any one of claims 1 to 13,
further comprising

a support wall including

a first support wall projecting toward the
fixed scroll from the upper surface of the
main frame, and
a second support wall projecting toward the
upper surface of the main frame from the
fixed base plate,

the support wall supporting the fixed base plate
such that an upper end face of the first support
wall and a lower end face of the second support
wall butt against each other.
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FIG. 2
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FIG. 6
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FIG. 10

FIG. 11
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FIG. 12

FIG. 13

15

4a —
4

4b -
27
24—

N\
L

fé
A
i
7
3

I L
727777

51|
52.]

OIL N
N
2
8
44
LY

X
W
7
\/é 70
%
& oo |\
B

/A;/A/

2~

7
Js
%

21



EP 4 001 650 A1

FIG. 14

7

24—

g
27b\_§¢ N T
27 7 2N N 2<N_
{27a\§§ o \ § 5b}5
N

2\§£ i ’ )&/m

©F F
J L
§
Y
\-
S
s
\
N
§

26
—10a

50 —] __-11a
N __10b
16

B
2 v
T, b

22



EP 4 001 650 A1

FIG. 16

!
5%

_— 31
5b / N )

8\
4%
T

FIG. 17

23



EP 4 001 650 A1

FIG. 18
b
L~ 1a
N ,,.x\/w
4&\ §/10c
>Y/Hb
_-10a
B~ / | 4b | 7/31 21
Sa | A >N—20
r \
9
go\a

24



10

15

20

25

30

35

40

45

50

55

EP 4 001 650 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/027902

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. F04C18/02(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Int.Cl. FO04Cl18/Cl2

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-1996
1971-2019
1996-2019
1994-2019

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

paragraphs [0022]-[0027], fig. 1-2

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2006-97517 A (FUJITSU GENERAL LTD.) 13 April 1-5, 10, 14-1¢6
Y 2006, paragraphs [0027]-[0038], fig. 1 (Family: 6-9
none)

Y WO 2018/163233 Al (MITSUBISHI ELECTRIC CORP.) 13 6-8
September 2018, paragraphs [0060]-[0064], fig. 6-7
(Family: none)

Y JP 2010-1816 A (SANDEN CORP.) 07 January 2010, 7-8

(Family: none)

& Further documents are listed in the continuation of Box C.

I:I See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O"  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

01 October 2019 (01.10.2019)

Date of mailing of the international search report

15 October 2019 (15.10.2019)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

25




10

15

20

25

30

35

40

45

50

55

EP 4 001 650 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2019/027902

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2003-148348 A (MITSUBISHI ELECTIRIC CORP.) 21 9
May 2003, paragraphs [0018]-[0023], fig. 1-2
(Family: none)
X JP 2018-141444 A (SANDEN ENVIRONMENTAL PRODUCTS 1-3, 9, 11-14

CORPORATION) 13 September 2018, paragraphs [0009]-
[0030], fig. 1-4, 8 (Family: none)

Form PCT/ISA/210 (continuation of second sheet) (January 2015)

26




EP 4 001 650 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2003286949 A [0004]

27



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

