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(54) SCROLL COMPRESSOR

(57) Provided is a scroll compressor in which: a dis-
charge port (18) through which a compressed fluid is dis-
charged is formed in an end plate (15A) of a fixed scroll
(15); a center side compression chamber (17A) commu-
nicating with the discharge port (18) is formed between
an inside end portion (15Ba) of a spiral wrap (15B) and
an inside end portion (16Ba) of a spiral wrap (16B); a
dorsal side compression chamber (17B) is formed be-
tween a dorsal side of the spiral wrap (15B) and a ventral
side of the spiral wrap (16B); a ventral side compression
chamber (17C) is formed between a ventral side of the
spiral wrap (15B) and a dorsal side of the spiral wrap
(16B); a cut-out portion (15Bb) providing communication
between the center side compression chamber (17A) and
the dorsal side compression chamber (17B) is formed on
a dorsal side of a tooth tip surface facing the end plate;
and a cut-out portion (16Bb) providing communication
between the center side compression chamber (17A) and
the ventral side compression chamber (17C) is formed
on a dorsal side of a tooth tip surface facing the end plate
(15A).
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Description

Technical Field

[0001] The present disclosure relates to a scroll com-
pressor.

Background Art

[0002] A scroll compressor includes a pair of a fixed
scroll and an orbiting scroll in which a spiral wrap is erect-
ed on an end plate, and is configured as follows. A com-
pression chamber formed by causing both scrolls to
mesh with each other is moved while a volume of the
compression chamber is reduced from an outer periph-
eral position to a center side in response to a revolving/or-
biting motion of the orbiting scroll. In this manner, a re-
frigerant gas is compressed, and a high-pressure gas
thereof is discharged to a discharge chamber from a dis-
charge port provided in a center portion of the fixed scroll
(for example, refer to PTL 1).
[0003] The scroll compressor has a configuration in
which the volume of the compression chamber is reduced
while the compression chamber is sequentially moved
to the center side in response to orbiting driving of the
orbiting scroll. The scroll compressor has a design vol-
ume ratio (operation pressure ratio) defined as a ratio
between a maximum compression chamber volume
formed at an outermost peripheral position of both scrolls
when suctioning ends and a minimum compression
chamber volume immediately before meshing between
the fixed scroll and the orbiting scroll is released.
[0004] In PTL 1, a protruding wall is provided on a suc-
tion side wall of an inner peripheral end portion of the
spiral wrap of the orbiting scroll. Since the protruding wall
is provided, the minimum compression chamber volume
is reduced, and the design volume ratio is raised by de-
laying a timing at which a suction side wall crosses the
discharge port provided in the fixed scroll and one outer
compression chamber of the compression chambers on
the center side communicates with the discharge port.

Citation List

Patent Literature

[0005] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2013-181487

Summary of Invention

Technical Problem

[0006] However, the scroll compressor in the related
article has a design pressure ratio determined by a shape
of the scroll. Therefore, when the operation pressure ratio
is lower than the design pressure ratio, excessive com-
pression occurs in a fluid inside the scroll compressor to

have a pressure higher than a discharge pressure. Con-
sequently, compression loss input power occurs and op-
eration efficiency is lowered.
[0007] The present disclosure is made in view of the
above-described circumstances, and an object of the
present disclosure is to provide a scroll compressor
which can prevent excessive compression.

Solution to Problem

[0008] In order to solve the above-described problems,
the scroll compressor of the present disclosure adopts
the following means.
[0009] According to an aspect of the present disclo-
sure, there is provided a scroll compressor including a
fixed scroll having a spiral first wall body erected on one
side surface of a first end plate, and an orbiting scroll
having a spiral second wall body erected on one side
surface of a second end plate and supported to make a
revolving/orbiting motion while being prevented from ro-
tating by being meshed with the first wall body. A dis-
charge port for discharging a fluid compressed by the
fixed scroll and the orbiting scroll is formed in the first
end plate of the fixed scroll. A center-side compression
chamber communicating with the discharge port is
formed between a first inner end portion of the first wall
body and a second inner end portion of the second wall
body. A suction-side compression chamber adjacent to
the center-side compression chamber is formed between
a suction side of the first wall body and a pressure side
of the second wall body. A pressure-side compression
chamber adjacent to the center-side compression cham-
ber is formed between a pressure side of the first wall
body and a suction side of the second wall body. In the
first inner end portion of the first wall body, a first cutout
portion through which the center-side compression
chamber and the suction-side compression chamber
communicate with each other is formed on a suction side
of a first tip surface facing the second end plate. In the
second inner end portion of the second wall body, a sec-
ond cutout portion through which the center-side com-
pression chamber and the pressure-side compression
chamber communicate with each other is formed on a
suction side of a second tip surface facing the first end
plate.

Advantageous Effects of Invention

[0010] According to the present disclosure, it is possi-
ble to provide a scroll compressor which can prevent ex-
cessive compression.

Brief Description of Drawings

[0011]

Fig. 1 is a longitudinal sectional view of a scroll com-
pressor according to an embodiment of the present
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disclosure.
Fig. 2 is a sectional view taken along line A-A of the
scroll compressor illustrated in Fig. 1.
Fig. 3 is a sectional view taken along line B-B of the
scroll compressor illustrated in Fig. 1.
Fig. 4 is a sectional view taken along line C-C of the
scroll compressor illustrated in Fig. 2.
Fig. 5 is a sectional view taken along line A-A of the
scroll compressor illustrated in Fig. 1, and illustrates
a state where a predetermined time has elapsed
from Fig. 2.
Fig. 6 is a sectional view taken along line B-B of the
scroll compressor illustrated in Fig. 1, and illustrates
a state where a predetermined time has elapsed
from Fig. 3.
Fig. 7 is a sectional view taken along line A-A of the
scroll compressor illustrated in Fig. 1, and illustrates
a state where a predetermined time has elapsed
from Fig. 5.
Fig. 8 is a sectional view taken along line B-B of the
scroll compressor illustrated in Fig. 1, and illustrates
a state where a predetermined time has elapsed
from Fig. 6.

Description of Embodiments

[0012] Hereinafter, a scroll compressor 1 according to
an embodiment of the present disclosure will be de-
scribed with reference to the drawings. For example, the
scroll compressor 1 of the present embodiment is used
as a refrigerating cycle (not illustrated) including a plu-
rality of scroll compressors 1 connected in series. In the
refrigerating cycle, the following steps are repeatedly per-
formed. A low-temperature and low-pressure gas-phase
refrigerant (fluid) evaporated by an evaporator (not illus-
trated) is compressed in a stepwise manner by the plu-
rality of scroll compressors 1 to obtain a high-temperature
and high-pressure gas-phase refrigerant. Heat is dissi-
pated in a condenser (not illustrated) to obtain a high-
temperature and high-pressure liquid-phase refrigerant.
A pressure is reduced through an expansion valve (not
illustrated) to obtain a low-temperature and low-pressure
liquid-phase refrigerant.
[0013] In the refrigerating cycle, the refrigerant is com-
pressed by the plurality of scroll compressors 1 (for ex-
ample, two units). Therefore, an operation pressure ratio
of each of the scroll compressors 1 is lower than a desired
operation pressure ratio required for the refrigerating cy-
cle. Therefore, in a case where the operation pressure
ratio of each of the scroll compressors 1 is lower than a
design pressure ratio, when excessive compression oc-
curs in the refrigerant inside the scroll compressor 1 to
have a pressure higher than a discharge pressure, com-
pression loss input power occurs, and operation efficien-
cy is lowered. Therefore, the scroll compressor 1 of the
present embodiment adopts a configuration for prevent-
ing the excessive compression.
[0014] Hereinafter, the scroll compressor 1 of the

present embodiment will be described in detail.
[0015] As illustrated in Fig. 1, the scroll compressor 1
includes a housing 2A and a housing 2B which form an
outer shell. The housings 2A and 2B have an enclosed
cylindrical shape, and internally form an enclosed space.
A scroll compression mechanism 5, a drive shaft 6, an
electric motor 7, and a bearing 8 are incorporated in the
enclosed space.
[0016] The enclosed space corresponding to the hous-
ing 2A is referred to as a discharge chamber CB1, and
the enclosed space corresponding to the housing 2B is
referred to as a suction chamber CB2. A discharge pipe
31 for discharging the refrigerant is provided on an upper
wall of the housing 2A, and causes the discharge cham-
ber CB1 and an outside of the housing 2A to communi-
cate with each other. A suction pipe 32 for suctioning the
refrigerant is provided on a side wall of the housing 2B,
and causes the suction chamber CB2 and an outside of
the housing 2B to communicate with each other.
[0017] The scroll compression mechanism 5 is a de-
vice that compresses and discharges the refrigerant, and
is connected to the drive shaft 6 driven by the electric
motor 7. The drive shaft 6 is supported to be rotatable
by the housing 2B via the bearing 8. A rear end of the
drive shaft 6 is integrally provided with a crank pin 13 that
is eccentric by a predetermined dimension in a direction
orthogonal to an axis X which is a central axis of the drive
shaft 6 with respect to the axis X. The crank pin 13 is
connected to the orbiting scroll 16 of the scroll compres-
sion mechanism 5 via a known driven crank mechanism
14 including a drive bush and a drive bearing which have
a variable orbiting radius.
[0018] The scroll compression mechanism 5 causes a
pair of a fixed scroll 15 and the orbiting scroll 16 to mesh
with each other with a phase shift of 180°. In this manner,
a pair of the compression chambers 17 facing each other
across a center of the fixed scroll 15 are formed between
the fixed scroll 15 and the orbiting scroll 16. The scroll
compression mechanism 5 compresses a refrigerant gas
by moving the compression chamber 17 from an outer
peripheral position to a center position while gradually
reducing a volume.
[0019] The fixed scroll 15 has a spiral wrap (first wall
body) 15B which is a wall body erected on one side sur-
face of an end plate (first end plate) 15A. A discharge
port 18 from which the refrigerant gas compressed by
the fixed scroll 15 and the orbiting scroll 16 is discharged
is formed in the end plate 15A. The fixed scroll 15 is fixed
to a discharge cover 3 pinched between the housings 2A
and 2B.
[0020] The orbiting scroll 16 has a spiral wrap (second
wall body) 16B which is a wall body erected on one side
surface of an end plate (second end plate) 16A. The or-
biting scroll 16 is connected to a crank pin 13 of the drive
shaft 6 via the driven crank mechanism 14, and is sup-
ported and driven for revolving/orbiting by a thrust bear-
ing surface of the housing 2B via a known rotation pre-
vention mechanism (not illustrated). The orbiting scroll
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16 meshes with the spiral wrap 15B of the fixed scroll 15,
and is supported to be capable of a revolving/orbiting
motion while being prevented from rotating.
[0021] A tooth tip surface (first tip surface) 15C of the
fixed scroll 15 faces a tooth bottom surface (one side
surface) 16D of the orbiting scroll 16, and a tooth tip sur-
face (second tip surface) 16C of the orbiting scroll 16
faces a tooth bottom surface 15D of the fixed scroll 15.
The discharge cover 3 is disposed above the fixed scroll
15 (on a back surface side of the end plate 15A), and
defines a back pressure chamber CB3 together with a
back surface of the end plate 15A.
[0022] A discharge port 18 through which the compres-
sion chamber 17 and the back pressure chamber CB3
communicate with each other is formed in the end plate
15A. A discharge port 3A through which the back pres-
sure chamber CB3 and the discharge chamber CB1 com-
municate with each other is formed in the discharge cover
3. The compression chamber 17 and the discharge
chamber CB1 communicate with each other via the dis-
charge port 18, the back pressure chamber CB3, and the
discharge port 3A.
[0023] In the discharge chamber CB1, a retainer 93
that regulates a reed valve 92 and a movable range of
the reed valve 92 is provided in an outlet portion of the
discharge port 3A. The refrigerant pressurized to a pre-
determined pressure in the compression chamber 17
flows into the back pressure chamber CB3 from the dis-
charge port 18, is guided from the discharge port 3A to
the discharge chamber CB1 via the reed valve 92, and
is discharged outward from the discharge pipe 31.
[0024] Next, a cutout portion 15Bb formed on a tooth
tip surface 15C of a spiral wrap 15B of the fixed scroll 15
and a cutout portion 16Bb formed on a tooth tip surface
16C of a spiral wrap 16B of the orbiting scroll 16 will be
described to with reference to the drawings.
[0025] Figs. 2 and 3 are a sectional view taken along
line A-A and a sectional view taken along line B-B of the
scroll compressor illustrated in Fig. 1. Fig. 4 is a sectional
view taken along line C-C of the scroll compressor illus-
trated in Fig. 2. Figs. 5 and 6 are a sectional view taken
along line A-A and a sectional view taken along line B-B
of the scroll compressor illustrated in Fig. 1, and illustrate
a state where a predetermined time has elapsed from
Figs. 2 and 3. Figs. 7 and 8 are a sectional view taken
along line A-A and a sectional view taken along line B-B
of the scroll compressor illustrated in Fig. 1, and illustrate
a state where a predetermined time has elapsed from
Figs. 5 and 6.
[0026] As illustrated in Figs. 2 to 7, the compression
chamber 17 illustrated in Fig. 1 has a center-side com-
pression chamber 17A, a suction-side compression
chamber 17B, and a pressure-side compression cham-
ber 17C. The center-side compression chamber 17A is
a compression chamber formed between an inner end
portion (first inner end portion) 15Ba of the spiral wrap
15B and an inner end portion (second inner end portion)
16Ba of the spiral wrap 16B, and communicates with the

discharge port 18.
[0027] The suction-side compression chamber 17B is
a compression chamber formed between a suction side
of the spiral wrap 15B and a pressure side of the spiral
wrap 16B, and is adjacent to the center-side compression
chamber 17A. The pressure-side compression chamber
17C is a compression chamber formed between a pres-
sure side of the spiral wrap 15B and a suction side of the
spiral wrap 16B, and is adjacent to the center-side com-
pression chamber 17A.
[0028] As illustrated in Figs. 2, 5, and 7, a plurality of
bypass ports 19A provided with a valve that opens when
the pressure of the refrigerant gas in the pressure-side
compression chamber 17C is equal to or higher than a
predetermined pressure are formed in the end plate 15A.
The bypass port 19A prevents excessive compression
by discharging the refrigerant gas whose pressure is
equal to or higher than the predetermined pressure be-
fore the refrigerant gas is discharged from the discharge
port 18.
[0029] As illustrated in Figs. 2, 5, and 7, a plurality of
bypass ports 19B provided with a valve that opens when
the pressure of the refrigerant gas in the suction-side
compression chamber 17B is equal to or higher than a
predetermined pressure are formed in the end plate 15A.
The bypass port 19B prevents excessive compression
by discharging the refrigerant gas whose pressure is
equal to or higher than the predetermined pressure be-
fore the refrigerant gas is discharged from the discharge
port 18.
[0030] In the inner end portion 15Ba of the spiral wrap
15B, the cutout portion (first cutout portion) 15Bb through
which the center-side compression chamber 17A and the
suction-side compression chamber 17B communicate
with each other is formed on the suction side of the tooth
tip surface 15C facing the end plate 16A. As illustrated
in Fig. 4, the cutout portion 15Bb is a portion cut out so
that a width W2 of the spiral wrap 15B close to the tooth
tip surface 15C is narrower than a width W1 of the spiral
wrap 15B close to the tooth bottom surface 15D of the
fixed scroll 15 in a horizontal direction HD orthogonal to
the axis X.
[0031] The cutout portion 15Bb has a constant width
(W1-W2 in Fig. 4) along a vertical direction VD parallel
to the axis X. A height H2 of the cutout portion 15Bb in
the vertical direction VD is higher than a height H1 of the
spiral wrap 15B in the vertical direction VD excluding a
portion of the cutout portion 15Bb. For example, the
height H2 is set to approximately twice the height H1.
[0032] The cutout portion 15Bb is provided to quicken
a timing at which the suction-side compression chamber
17B and the center-side compression chamber 17A com-
municate with each other, compared to the spiral wrap
15B in which the cutout portion 15Bb is not formed (width
in the horizontal direction HD is the same at each position
in the vertical direction VD).
[0033] In the inner end portion 16Ba of the spiral wrap
16B, a cutout portion (second cutout portion) 16Bb
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through which the center-side compression chamber
17A and the pressure-side compression chamber 17C
communicate with each other is formed on the suction
side of the tooth tip surface 16C facing the end plate 15A.
In addition, in the inner end portion 16Ba of the spiral
wrap 16B, a cutout portion 16Bc is formed on the pres-
sure side of the tooth tip surface 16C facing the end plate
15A.
[0034] As illustrated in Fig. 4, the cutout portion 16Bb
and the cutout portion 16Bc are portions cut out so that
a width W4 of the spiral wrap 16B close to the tooth tip
surface 16C is narrower than a width W3 of the spiral
wrap 16B close to the tooth bottom surface 16D of the
orbiting scroll 16 in the horizontal direction HD orthogonal
to the axis X.
[0035] The cutout portion 16Bb has a constant width
along the vertical direction VD parallel to the axis X. A
height H4 of the cutout portion 16Bb in the vertical direc-
tion VD is higher than a height H3 of the spiral wrap 16B
in the vertical direction VD excluding portions of the cut-
out portion 16Bb and the cutout portion 16Bc. For exam-
ple, the height H4 is set to approximately twice the height
H3.
[0036] The cutout portion 16Bb is provided to quicken
a timing at which the pressure-side compression cham-
ber 17C and the center-side compression chamber 17A
communicate with each other, compared to the spiral
wrap 16B in which the cutout portion 16Bb is not formed.
[0037] Here, a timing at which the suction-side com-
pression chamber 17B and the center-side compression
chamber 17A communicate with each other via the cutout
portion 15Bb and a timing at which the pressure-side
compression chamber 17C and the center-side compres-
sion chamber 17A communicate with each other via the
cutout portion 16Bb will be described.
[0038] Figs. 2 and 3 illustrate an operating state where
the volume of the center-side compression chamber 17A
is gradually reduced, and illustrate a state where the cent-
er-side compression chamber 17A does not communi-
cate with the suction-side compression chamber 17B and
the pressure-side compression chamber 17C. As illus-
trated in Figs. 2 and 3, the pressure side of the spiral
wrap 15B and the suction side of the spiral wrap 16B are
in contact with each other at a meshing point P1, and the
suction side of the spiral wrap 15B and the pressure side
of the spiral wrap 16B are in contact with each other at
a meshing point P2. The meshing point P1 is located in
a region where the cutout portion 16Bb of the spiral wrap
16B does not exist, and the meshing point P2 is located
in a region where the cutout portion 15Bb of the spiral
wrap 15B does not exist.
[0039] After a predetermined time has elapsed from a
state illustrated in Figs. 2 and 3, the state is changed to
a state illustrated in Figs. 5 and 6. Figs. 5 and 6 illustrate
an operating state where the volume of the center-side
compression chamber 17A is gradually reduced, and il-
lustrate a state where the center-side compression
chamber 17A starts to communicate with both the suc-

tion-side compression chamber 17B and the pressure-
side compression chamber 17C. As illustrated in Figs. 5
and 6, the meshing point P1 is located in a region where
the cutout portion 16Bb of the spiral wrap 16B exists, and
the meshing point P2 is located in a region where the
cutout portion 15Bb of the spiral wrap 15B exists.
[0040] Figs. 5 and 6 illustrate a timing immediately after
the center-side compression chamber 17A and the suc-
tion-side compression chamber 17B start to communi-
cate with each other, and the center-side compression
chamber 17A and the pressure-side compression cham-
ber 17C start to communicate with each other. As illus-
trated in Figs. 5 and 6, the cutout portion 15Bb and the
cutout portion 16Bb are formed so that a timing at which
the center-side compression chamber 17A and the pres-
sure-side compression chamber 17C start to communi-
cate with each other via the cutout portion 16Bb coincides
with a timing at which the center-side compression cham-
ber 17A and the suction-side compression chamber 17B
start to communicate with each other via the cutout por-
tion 15Bb.
[0041] As illustrated in Fig. 5, when the center-side
compression chamber 17A and the suction-side com-
pression chamber 17B start to communicate with each
other, and the center-side compression chamber 17A
and the pressure-side compression chamber 17C start
to communicate with each other, the discharge port 18
and the pressure-side compression chamber 17C start
to communicate with each other at a communication point
P3. That is, the discharge port 18 is formed in the end
plate 15A so that a timing at which the center-side com-
pression chamber 17A and the pressure-side compres-
sion chamber 17C start to communicate with each other
via the cutout portion 16Bb coincides with a timing at
which the discharge port 18 and the pressure-side com-
pression chamber 17C start to directly communicate with
each other.
[0042] When the center-side compression chamber
17A and the suction-side compression chamber 17B start
to communicate with each other, the refrigerant gas flows
into the center-side compression chamber 17A from the
suction-side compression chamber 17B via the cutout
portion 15Bb, and the pressure in the suction-side com-
pression chamber 17B is lowered. In addition, the refrig-
erant gas flows into the center-side compression cham-
ber 17A from the pressure-side compression chamber
17C via the cutout portion 16Bb, and the pressure in the
pressure-side compression chamber 17C is lowered.
[0043] After a predetermined time has elapsed from a
state illustrated in Figs. 5 and 6, the state is changed to
a state illustrated in Figs. 7 and 8. Figs. 7 and 8 illustrate
an operating state where the volume of the center-side
compression chamber 17A is gradually reduced, and il-
lustrate a state where the center-side compression
chamber 17A communicates with both the suction-side
compression chamber 17B and the pressure-side com-
pression chamber 17C.
[0044] As illustrated in Figs. 7 and 8, the meshing point
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P1 is located in a region where the cutout portion 16Bb
of the spiral wrap 16B exists, and the meshing point P2
is located in a region where the cutout portion 15Bb of
the spiral wrap 15B exists. As illustrated in Fig. 7, the
discharge port 18 is formed in the end plate 15A to directly
communicate with the pressure-side compression cham-
ber 17C in a state where the center-side compression
chamber 17A and the pressure-side compression cham-
ber 17C communicate with each other via the cutout por-
tion 16Bb.
[0045] According to the scroll compressor 1 of the
present embodiment described above, the following op-
erational effects are achieved.
[0046] According to the scroll compressor 1 of the
present embodiment, in the inner end portion 15Ba of
the spiral wrap 15B of the fixed scroll 15, the cutout por-
tion 15Bb through which the center-side compression
chamber 17A and the suction-side compression cham-
ber 17B communicate with each other is formed on the
suction side of the tooth tip surface 15C facing the end
plate 16A of the orbiting scroll 16. Therefore, in a process
in which the volume of the center-side compression
chamber 17A is gradually reduced, a timing at which the
center-side compression chamber 17A and the suction-
side compression chamber 17B start to communicate
with each other is quickened, compared to when the cut-
out portion 15Bb is not formed. Therefore, excessive
compression in the suction-side compression chamber
17B can be prevented.
[0047] In addition, according to the scroll compressor
1 of the present embodiment, in the inner end portion
16Ba of the spiral wrap 16B of the orbiting scroll 16, the
cutout portion 16Bb through which the center-side com-
pression chamber 17A and the pressure-side compres-
sion chamber 17C communicate with each other is
formed on the suction side of the tooth tip surface 16C
facing the end plate 15A of the fixed scroll 15. Therefore,
in a process in which the volume of the center-side com-
pression chamber 17A is gradually reduced, a timing at
which the center-side compression chamber 17A and the
pressure-side compression chamber 17C start to com-
municate with each other is quickened, compared to
when the cutout portion 16Bb is not formed. Therefore,
excessive compression in the pressure-side compres-
sion chamber 17C can be prevented.
[0048] In addition, according to the scroll compressor
1 of the present embodiment, the discharge port 18 di-
rectly communicates with the pressure-side compression
chamber 17C in a state where the center-side compres-
sion chamber 17A and the pressure-side compression
chamber 17C communicate with each other via the cutout
portion 16Bb. Therefore, the refrigerant gas compressed
in the pressure-side compression chamber 17C is direct-
ly guided to the discharge port 18, and is guided to the
discharge port 18 from the cutout portion 16Bb via the
center-side compression chamber 17A. Since the refrig-
erant gas compressed in the pressure-side compression
chamber 17C is guided to the discharge port 18 from two

paths, excessive compression in the pressure-side com-
pression chamber 17C can be reliably prevented.
[0049] According to the scroll compressor 1 of the
present embodiment, a timing at which the center-side
compression chamber 17A and the pressure-side com-
pression chamber 17C start to communicate with each
other coincides with a timing at which the discharge port
18 and the pressure-side compression chamber 17C
start to communicate with each other. Therefore, a pres-
sure loss of the refrigerant gas can be prevented by suf-
ficiently securing a flow path cross-sectional area of the
refrigerant gas when the pressure-side compression
chamber 17C and the discharge port 18 start to commu-
nicate with each other.
[0050] According to the scroll compressor 1 of the
present embodiment, a timing at which the center-side
compression chamber 17A and the pressure-side com-
pression chamber 17C start to communicate with each
other coincides with a timing at which the center-side
compression chamber 17A and the suction-side com-
pression chamber 17B start to communicate with each
other. Therefore, it is possible to prevent torsion in a di-
rection opposite to a rotation direction of the orbiting scroll
16 which is caused by a pressure difference between the
suction-side compression chamber 17B and the pres-
sure-side compression chamber 17C. In this manner, it
is possible to prevent loss caused by a leakage of the
refrigerant gas inside the scroll compression mechanism
5, and it is possible to prevent abnormal noise generated
by the leakage of the refrigerant gas.
[0051] The scroll compressor according to the embod-
iment of the present disclosure as described above is
understood as follows, for example.
[0052] The scroll compressor (1) according to an as-
pect of the present disclosure includes the fixed scroll
(15) having the spiral first wall body (15B) erected on one
side surface of the first end plate (15A), and the orbiting
scroll (16) having the spiral second wall body (16B) erect-
ed on one side surface of the second end plate (16A)
and supported to make a revolving/orbiting motion while
being prevented from rotating by being meshed with the
first wall body. The discharge port (18) for discharging
the fluid compressed by the fixed scroll and the orbiting
scroll is formed in the first end plate of the fixed scroll.
The center-side compression chamber (17A) communi-
cating with the discharge port is formed between the first
inner end portion (15Ba) of the first wall body and the
second inner end portion (16Ba) of the second wall body.
The suction-side compression chamber (17B) adjacent
to the center-side compression chamber is formed be-
tween the suction side of the first wall body and the pres-
sure side of the second wall body. The pressure-side
compression chamber (17C) adjacent to the center-side
compression chamber is formed between the pressure
side of the first wall body and the suction side of the sec-
ond wall body. In the first inner end portion of the first
wall body, the first cutout portion (15Bb) through which
the center-side compression chamber and the suction-
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side compression chamber communicate with each other
is formed on the suction side of the first tip surface (15C)
facing the second end plate. In the second inner end
portion of the second wall body, the second cutout portion
(16Bb) through which the center-side compression
chamber and the pressure-side compression chamber
communicate with each other is formed on the suction
side of the second tip surface (16C) facing the first end
plate.
[0053] According to the scroll compressor according
to an aspect of the present disclosure, in the first inner
end portion of the first wall body of the fixed scroll, the
first cutout portion through which the center-side com-
pression chamber and the suction-side compression
chamber communicate with each other is formed on the
suction side of the first tip surface facing the second end
plate of the orbiting scroll. Therefore, in a process in
which the volume of the center-side compression cham-
ber is gradually reduced, a timing at which the center-
side compression chamber and the suction-side com-
pression chamber start to communicate with each other
is quickened, compared to when the first cutout portion
is not formed. Therefore, excessive compression in the
suction-side compression chamber can be prevented.
[0054] In addition, according to the scroll compressor
according to an aspect of the present disclosure, in the
second inner end portion of the second wall body of the
orbiting scroll, on the suction side of the second tip sur-
face facing the first end plate of the fixed scroll. A second
cutout portion is formed to allow the center-side com-
pression chamber and the pressure-side compression
chamber to communicate with each other. Therefore, in
a process in which the volume of the center-side com-
pression chamber is gradually reduced, the timing at
which the center-side compression chamber and the
pressure-side compression chamber start to communi-
cate with each other is earlier than in a case where the
second cutout portion is not formed. Therefore, exces-
sive compression in the pressure-side compression
chamber can be prevented.
[0055] In the scroll compressor according to an aspect
of the present disclosure, a configuration may be adopted
as follows. The discharge port may be formed in the first
end plate to directly communicate with the pressure-side
compression chamber in a state where the center-side
compression chamber and the pressure-side compres-
sion chamber communicate with each other via the sec-
ond cutout portion.
[0056] According to the scroll compressor of the
present configuration, the discharge port directly com-
municates with the pressure-side compression chamber
in a state where the center-side compression chamber
and the pressure-side compression chamber communi-
cate with each other via the second cutout portion. There-
fore, the fluid compressed in the pressure-side compres-
sion chamber is directly guided to the discharge port, and
is guided to the discharge port from the second cutout
portion via the center-side compression chamber. Since

the fluid compressed in the pressure-side compression
chamber is guided to the discharge port from two paths,
excessive compression in the pressure-side compres-
sion chamber can be reliably prevented.
[0057] In the scroll compressor having the above-de-
scribed configuration, an aspect may be adopted as fol-
lows. The discharge port may be formed in the first end
plate so that a timing at which the center-side compres-
sion chamber and the pressure-side compression cham-
ber start to communicate with each other via the second
cutout portion coincides with a timing at which the dis-
charge port and the pressure-side compression chamber
start to communicate with each other.
[0058] According to the scroll compressor of the
present aspect, a timing at which the center-side com-
pression chamber and the pressure-side compression
chamber start to communicate with each other coincides
with a timing at which the discharge port and the pres-
sure-side compression chamber start to communicate
with each other. Therefore, a pressure loss of the fluid
can be prevented by sufficiently securing a flow path
cross-sectional area of the fluid when the pressure-side
compression chamber and the discharge port start to
communicate with each other.
[0059] In the scroll compressor according to an aspect
of the present disclosure, a configuration may be adopted
as follows. The first cutout portion and the second cutout
portion may be formed so that a timing at which the cent-
er-side compression chamber and the pressure-side
compression chamber start to communicate with each
other via the second cutout portion coincides with a timing
at which the center-side compression chamber and the
suction-side compression chamber start to communicate
with each other via the first cutout portion.
[0060] According to the scroll compressor of the
present configuration, a timing at which the center-side
compression chamber and the pressure-side compres-
sion chamber start to communicate with each other co-
incides with a timing at which the center-side compres-
sion chamber and the suction-side compression cham-
ber start to communicate with each other. Therefore, it
is possible to prevent a disadvantage caused by a pres-
sure difference between the suction-side compression
chamber and the pressure-side compression chamber.

Reference Signs List

[0061]

1: Scroll compressor
2A, 2B: Housing
3A: Discharge port
5: Scroll compression mechanism
6: Drive shaft
7: Electric motor
15: Fixed scroll
15A: End plate (first end plate)
15B: Spiral wrap (first wall body)
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15Ba: Inner end portion(first inner end portion)
15Bb: Cutout portion (first cutout portion)
15C: Tooth tip surface (first tip surface)
15D: Tooth bottom surface
16: Orbiting scroll
16A: End plate (second end plate)
16B: Spiral wrap (second wall body)
16Ba: Inner end portion (second inner end portion)
16Bb: Cutout portion (second cutout portion)
16Bc: Cutout portion
16C: Tooth tip surface (second tip surface)
16D: Tooth bottom surface
17: Compression chamber
17A: Center-side compression chamber
17B: Suction-side compression chamber
17C: Pressure-side compression chamber
18: Discharge port
HD: Horizontal direction
P1: Meshing point
P2: Meshing point
P3: Communication point
VD: Vertical direction
X: Axis

Claims

1. A scroll compressor comprising:

a fixed scroll having a spiral first wall body erect-
ed on one side surface of a first end plate; and
an orbiting scroll having a spiral second wall
body erected on one side surface of a second
end plate and supported to make a revolving/or-
biting motion while being prevented from rotat-
ing by being meshed with the first wall body,
wherein a discharge port for discharging a fluid
compressed by the fixed scroll and the orbiting
scroll is formed in the first end plate of the fixed
scroll,
a center-side compression chamber communi-
cating with the discharge port is formed between
a first inner end portion of the first wall body and
a second inner end portion of the second wall
body,
a suction-side compression chamber adjacent
to the center-side compression chamber is
formed between a suction side of the first wall
body and a pressure side of the second wall
body,
a pressure-side compression chamber adjacent
to the center-side compression chamber is
formed between a pressure side of the first wall
body and a suction side of the second wall body,
in the first inner end portion of the first wall body,
a first cutout portion through which the center-
side compression chamber and the suction-side
compression chamber communicate with each

other is formed on a suction side of a first tip
surface facing the second end plate, and
in the second inner end portion of the second
wall body, a second cutout portion through which
the center-side compression chamber and the
pressure-side compression chamber communi-
cate with each other is formed on a suction side
of a second tip surface facing the first end plate.

2. The scroll compressor according to Claim 1,
wherein the discharge port is formed in the first end
plate to directly communicate with the pressure-side
compression chamber in a state where the center-
side compression chamber and the pressure-side
compression chamber communicate with each other
via the second cutout portion.

3. The scroll compressor according to Claim 2,
wherein the discharge port is formed in the first end
plate so that a timing at which the center-side com-
pression chamber and the pressure-side compres-
sion chamber start to communicate with each other
via the second cutout portion coincides with a timing
at which the discharge port and the pressure-side
compression chamber start to communicate with
each other.

4. The scroll compressor according to any one of
Claims 1 to 3,
wherein the first cutout portion and the second cutout
portion are formed so that a timing at which the cent-
er-side compression chamber and the pressure-side
compression chamber start to communicate with
each other via the second cutout portion coincides
with a timing at which the center-side compression
chamber and the suction-side compression chamber
start to communicate with each other via the first
cutout portion.
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