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SCROLL COMPRESSOR

A downstream end of a suction pipe (12) over-

laps with an upstream end of a suction port (64) as viewed
in the axial direction. A casing (20) has therein an internal
space (23) through which a refrigerant containing oil
flows. A fixed scroll (60) has a suction port (64) commu-
nicating with the internal space (23) and a compression
chamber (S). The refrigerant flowing through the internal
space (23) and containing oil droplets (25) passes
through a gap between the downstream end of the suc-
tion pipe (12) and an open surface (60a) of the suction
port (64) and flows into the suction port (64).
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Description
TECHNICAL FIELD

[0001]
pressor.

The present disclosure relates to a scroll com-

BACKGROUND ART

[0002] Patent Document 1 discloses a scroll compres-
sor configured to perform a first operation in which among
a fixed-side oil groove, a movable-side oil gro ove, and
a compression chamber (or a fluid chamber), only the
fixed-side oil groove and the movable-side oil groove
communicate with each other, and a second operation
in which the movable-side oil groove simultaneously
communicates with both of the fixed-side oil groove and
the compression chamber after the first operation.

CITATION LIST
PATENT DOCUMENT

[0003] Patent Document 1: Japanese Unexamined
Patent Publication No. 2016-160816

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0004] In the disclosure of Patent Document 1, the
movable-side oil groove communicates with the space
in the compression chamber, radially outward of a mov-
able scroll. Less oil is thus supplied to the space in the
compression chamber, radially inward of the movable
scroll.

[0005] Itis anobjectof the presentdisclosure to enable
a supply of oil to spaces in a compression chamber ra-
dially inward and outward of a movable scroll.

SOLUTION TO THE PROBLEM

[0006] A first aspect of the present disclosure is direct-
edto ascroll compressorincluding: a casing (20) to which
a suction pipe (12) is connected; a fixed scroll (60)
housed in the casing (20); and a movable scroll (70) that
forms a compression chamber (S) with the fixed scroll
(60). The casing (20) has therein an internal space (23)
through which a refrigerant containing oil flows; the fixed
scroll (60) has a suction port (64) that communicates with
the internal space (23) and the compression chamber
(S); the suction pipe (12) has a larger-diameter portion
(12a) and a smaller-diameter portion (12b) provided
downstream of the larger-diameter portion (12a), the
smaller-diameter portion (12b) having an outer diameter
smaller than an outer diameter of the larger-diameter por-
tion (12b); the smaller-diameter portion (12b) has a
downstream end overlapping with an upstream end of
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the suction port (64) as viewed in an axial direction; and
the outer diameter of the smaller-diameter portion (12b)
is smaller than a diameter of the upstream end of the
suction port (64).

[0007] According to the first aspect, the suction pipe
(12) has the larger-diameter portion (12a) and the small-
er-diameter portion (12b). The outer diameter of the
smaller-diameter portion (12b) is smaller than the inner
diameter of the upstream end of the suction port (64).
The oil flowing through the internal space (23) flows into
the suction port (64) through the gap between the small-
er-diameter portion (12b) of the suction pipe (12) and the
suction port (64).

[0008] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0009] A second aspect of the present disclosure is an
embodiment of the first aspect. In the second aspect, the
suction pipe (12) has a diameter-reducing portion (12c)
provided between the larger-diameter portion (12a) and
the smaller-diameter portion (12b) and having an outer
diameter gradually reduced.

[0010] According to the second aspect, the diameter-
reducing portion (12c) is provided between the larger-
diameter portion (12a) and the smaller-diameter portion
(12b), and has its outer diameter gradually reduced.
[0011] Thus, the oil flowing along the outer circumfer-
ential surface of the larger-diameter portion (12a) can
flow smoothly from the diameter-reducing portion (12c)
to the smaller-diameter portion (12b).

[0012] A third aspect of the present disclosure is an
embodiment of the first or second aspect. In the third
aspect, atapered portion (64a) is formed in the fixed scroll
(60) around a peripheral portion on an upstream side of
the suction port (64).

[0013] According to the third aspect, the width of the
opening of the suction port (64) is greater toward the
upstream side due to the tapered portion (64a). This con-
figuration allows the oil to flow easily along the tapered
portion (64a) and efficiently into the suction port (64).
[0014] A fourth aspect of the present disclosure is an
embodiment of any one of the first to third aspects. In the
fourth aspect, a downstream end of the suction pipe (12)
is flush with an open surface (60a) of the fixed scroll (60)
where the suction port (64) opens.

[0015] According to the fourth aspect, the downstream
end of the suction pipe (12) is flush with an open surface
(60a) of the fixed scroll (60) where the suction port (64)
opens. The oil flowing through the internal space (23)
passes through the gap between the downstream end of
the suction pipe (12) and the open surface (60a) and
flows into the suction port (64).

[0016] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0017] A fifth aspect of the present disclosure is an
embodiment of any one of the first to third aspects. In the
fifth aspect, a downstream end of the suction pipe (12)
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is located at an outer position in the axial direction, away
from an open surface (60a) of the fixed scroll (60) where
the suction port (64) opens.

[0018] According to the fifth aspect, the downstream
end of the suction pipe (12) is located at an outer position
in an axial direction, away from the open surface (60a)
of the fixed scroll (60) where the suction port (64) opens.
The oil flowing through the internal space (23) passes
through the gap between the downstream end of the suc-
tion pipe (12) and the open surface (60a) and flows into
the suction port (64).

[0019] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0020] A sixth aspect of the present disclosure is an
embodiment of the fifth aspect. In the sixth aspect, the
following condition is satisfied: 0 < H/D < 0.3 where H
represents a gap between the downstream end of the
suction pipe (12) and the open surface (60a), and D rep-
resents an inner diameter of the suction pipe (12).
[0021] According to the sixth aspect, the gap H be-
tween the downstream end of the suction pipe (12) and
the open surface (60a) and the inner diameter D of the
suction pipe (12) are determined to satisfy the above-
described condition. This allows the oil flowing through
the internal space (23) to flow into the suction port (64)
efficiently, thus improving the efficiency of the compres-
sor.

[0022] A seventh aspect of the present disclosure is
an embodiment of any one of the first to third aspects. In
the seventh aspect, a downstream end of the suction
pipe (12) is located at an inner position in an axial direc-
tion relative to an open surface (60a) of the fixed scroll
(60) where the suction port (64) opens.

[0023] According to the seventh aspect, the down-
stream end of the suction pipe (12) is located at an inner
position in an axial direction relative to the open surface
(60a) of the fixed scroll (60) through which the suction
port (64) opens. The oil flowing through the internal space
(23) passes through the gap between the downstream
end of the suction pipe (12) and the open surface (60a)
and flows into the suction port (64).

[0024] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1is a diagram illustrating a longitudinal section-
al view of a configuration of a scroll compressor ac-
cording to a first embodiment.

FIG. 2is adiagram illustrating the positional relation-
ship between a suction pipe and a suction port.
FIG. 3is adiagram illustrating a transverse sectional
view of configurations of a fixed scroll and a movable
scroll.
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FIG. 4 is a diagram illustrating a configuration of a
scroll compressor according to a variation of the first
embodiment, and corresponds to FIG. 2.

FIG. 5 is a graph showing the relationship between
the efficiency and the ratio of the gap H to the inner
diameter D of the suction pipe.

FIG. 6 is adiagram illustrating a longitudinal section-
al view of a configuration of a scroll compressor ac-
cording to a second embodiment.

FIG. 7 is a diagramillustrating the positional relation-
ship between a suction pipe and a suction port.
FIG. 8 is a diagramiillustrating a transverse sectional
view of configurations of a fixed scroll ad a movable
scroll.

FIG. 9 is a diagram illustrating a configuration of a
scroll compressor according to a first variation of the
second embodiment, and corresponds to FIG. 7.
FIG. 10 is a diagram illustrating a configuration of a
scroll compressor according to a second variation of
the second embodiment, and corresponds to FIG. 7.
FIG. 11 is a diagram illustrating a configuration of a
scroll compressor according to a third embodiment,
and corresponds to FIG. 7.

DESCRIPTION OF EMBODIMENTS
«First Embodiment»

[0026] A first embodiment will be described.

[0027] Asillustratedin FIG. 1, a scroll compressor (10)
includes a casing (20), an electric motor (30), and a com-
pression mechanism (40). The electric motor (30) and
the compression mechanism (40) are housed in the cas-
ing (20). The casing (20) has a vertically oriented cylin-
drical shape, and is configured as a closed dome.
[0028] The scroll compressor (10) is provided in a re-
frigerant circuit of a vapor compression refrigeration cy-
cle. In this refrigerant circuit, a refrigerant compressed in
the scroll compressor (10) condenses in a condenser,
has its pressure decreased in a decompression mecha-
nism, evaporates in an evaporator, and is then sucked
into the scroll compressor (10).

[0029] The electric motor (30) includes a stator (31)
fixed to the casing (20) and a rotor (32) inside the stator
(31). The rotor (32) is fixed to a drive shaft (11).

[0030] The casing (20) has, at its bottom, an oil reser-
voir (21) for storing oil. A suction pipe (12) is connected
to an upper portion of the casing (20). A discharge pipe
(13) is connected to a central portion of the casing (20).
[0031] A housing (50) is fixed to the casing (20). The
housing (50) is located above the electric motor (30). The
compression mechanism (40) is located above the hous-
ing (50). The discharge pipe (13) has an inflow end be-
tween the electric motor (30) and the housing (50).
[0032] Thedrive shaft(11)extends vertically along the
center axis of the casing (20). The drive shaft (11) in-
cludes a main shaft portion (14) and an eccentric portion
(15) connected to the upper end of the main shaft portion
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(14).

[0033] The main shaft portion (14) has a lower portion
rotatably supported by a lower bearing (22) provided in
the casing (20). The lower bearing (22) is fixed to the
inner circumferential surface of the casing (20). The main
shaft portion (14) has an upper portion extending so as
to pass through the housing (50) and rotatably supported
by an upper bearing (51) of the housing (50).

[0034] The compression mechanism (40) includes a
fixed scroll (60) and a movable scroll (70). The fixed scroll
(60) is fixed to the upper surface of the housing (50). The
movable scroll (70) is interposed between the fixed scroll
(60) and the housing (50).

[0035] The housing (50) includes an annular portion
(52) and a concave portion (53). The annular portion (52)
forms the outer circumference of the housing (50). The
concave portion (53) is provided in an upper central por-
tion of the housing (50) and formed in a dish-like shape
with a concave center. The upper bearing (51) is located
below the concave portion (53).

[0036] The housing (50) is fixed to the inside of the
casing (20) by press fitting. The inner circumferential sur-
face of the casing (20) and the outer circumferential sur-
face of the annular portion (52) of the housing (50) are
in airtight contact with each other throughout the entire
circumference. The housing (50) partitions the interior of
the casing (20) into an upper space (23) (internal space)
for housing the compression mechanism (40) and a lower
space (24) for housing the electric motor (30).

[0037] The fixed scroll (60) includes a fixed-side end
plate (61), a substantially cylindrical outer circumferential
wall (63) that stands on the outer edge of the lower sur-
face of the fixed-side end plate (61), and a spiral fixed-
side wrap (62) that stands on a portion of the fixed-side
end plate (61) inside the outer circumferential wall (63).
[0038] The fixed-side end plate (61) is located on the
outer circumference and continuous with the fixed-side
wrap (62). The end surface of the fixed-side wrap (62)
and the end surface of the outer circumferential wall (63)
are substantially flush with each other. The fixed scroll
(60) is fixed to the housing (50).

[0039] The movable scroll (70) includes a movable-
side end plate (71), a spiral movable-side wrap (72) lo-
cated on the upper surface of the movable-side end plate
(71), and a boss (73) located at a central portion of the
lower surface of the movable-side end plate (71).
[0040] The eccentric portion (15) of the drive shaft (11)
is inserted into the boss (73), whereby the boss (73) is
connected to the drive shaft (11). An Oldham coupling
(46) is provided at an upper portion of the housing (50).
The Oldham coupling (46) blocks the rotation of the mov-
able scroll (70) on its axis.

[0041] The compression mechanism (40)includes, be-
tween the fixed scroll (60) and the movable scroll (70), a
compression chamber (S) into which a refrigerant flows.
The movable scroll (70) is placed so that the movable-
side wrap (72) meshes with the fixed-side wrap (62) of
the fixed scroll (60). Here, the lower surface of the outer
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circumferential wall (63) of the fixed scroll (60) serves as
a facing surface that faces the movable scroll (70). On
the other hand, the upper surface of the movable-side
end plate (71) of the movable scroll (70) serves as a
facing surface that faces the fixed scroll (60).

[0042] As illustrated also in FIG. 2, the outer circum-
ferential wall (63) of the fixed scroll (60) has a suction
port (64) communicating with the compression chamber
(S). The suction port (64) extends in the vertical direction.
The suction pipe (12) extending vertically is located up-
stream of the suction port (64).

[0043] The suction pipe (12) is connected to an upper
portion of the casing (20). An outer portion of a down-
stream end portion of the suction pipe (12) is cut away
around the entire circumference. The suction pipe (12)
therefore has a larger-diameter portion (12a) and a small-
er-diameter portion (12b) having an outer diameter small-
erthanthat ofthe larger-diameter portion (12a). The outer
diameter of the smaller-diameter portion (12b) is smaller
than the inner diameter of the suction port (64).

[0044] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. In the example illustrated
in FIG. 2, the suction pipe (12) is positioned to be coaxial
with the suction port (64). The downstream end of the
suction pipe (12) is flush with an open surface (60a) of
the fixed scroll (60) where the suction port (64) opens.
[0045] Thus, there is a gap between the outer circum-
ference of the downstream end of the suction pipe (12)
(the outer circumference of the smaller-diameter portion
(12b)) and the inner periphery of the upstream end of the
suction port (64). The gap forms a ring-shaped opening
as viewed in the axial direction. The suction port (64)
communicates with the upper space (23) and the com-
pression chamber (S) through the ring-shaped opening.
[0046] A refrigerant containing oil droplets (25) flows
through the upper space (23). The refrigerant containing
the oil droplets (25) and flowing through the upper space
(23) is sucked through the ring-shaped opening into the
suction port (64). In the example illustrated in FIG. 2, the
suction pipe (12) is positioned to be coaxial with the suc-
tion port (64). However, the suction pipe (12) may be
shifted slightly within a range that does not inhibit the flow
of the refrigerant toward the suction port (64) through the
opening.

[0047] As illustrated in FIG. 3, the compression cham-
ber (S) is divided into outer chambers (S1) radially out-
ward of the movable scroll (70), and inner chambers (S2)
radially inward of the movable scroll (70). Specifically,
when the inner circumferential surface of the outer cir-
cumferential wall (63) of the fixed scroll (60) and the outer
circumferential surface of the movable-side wrap (72) of
the movable scroll (70) substantially come into contact
with each other, the outer chamber (S1) and the inner
chambers (S2) become separate sections with the con-
tact portion serving as a boundary.

[0048] Asillustratedin FIG. 1, the fixed-side end plate
(61) of the fixed scroll (60) has, at its center, an outlet
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(65). A high-pressure chamber (66) to which the outlet
(65) is open is provided in the upper surface of the fixed-
side end plate (61) of the fixed scroll (60). The high-pres-
sure chamber (66) communicates with the lower space
(24) via a path (not shown) formed through the fixed-side
end plate (61) of the fixed scroll (60) and the housing
(50). The high-pressure refrigerant compressed by the
compression mechanism (40) flows out to the lower
space (24).

[0049] An oil supply hole (16) is provided inside the
drive shaft (11) so as to extend vertically from the lower
end to the upper end of the drive shaft (11). A lower end
portion of the drive shaft (11) is immersed in the oil res-
ervoir (21). The oil supply hole (16) supplies the oil in the
oil reservoir (21) to the lower bearing (22) and the upper
bearing (51), and to the gap between the boss (73) and
the drive shaft (11). The oil supply hole (16) is open to
the upper end surface of the drive shaft (11) and supplies
oil to above the drive shaft (11).

[0050] The concave portion (53) of the housing (50)
communicates with the oil supply hole (16) of the drive
shaft (11) via the inside of the boss (73) of the movable
scroll (70). The high-pressure oil is supplied to the con-
cave portion (53), so that a high pressure equivalent to
the discharge pressure of the compression mechanism
(40) acts on the concave portion (53). The movable scroll
(70) is pressed onto the fixed scroll (60) by the high pres-
sure that acts on the concave portion (53).

[0051] An oil path (55) is provided in the housing (50)
and the fixed scroll (60). The oil path (55) has an inflow
end that communicates with the concave portion (53) of
the housing (50). The oil path (55) has an outflow end
opento the facing surface of the fixed scroll (60). Through
the oil path (55), the high-pressure oil in the concave
portion (53) is supplied to the facing surfaces of the mov-
able-side end plate (71) of the movable scroll (70) and
the outer circumferential wall (63) of the fixed scroll (60).
[0052] Asillustratedin FIG. 3, the facing surface of the
outer circumferential wall (63) of the fixed scroll (60) has
an oil supply groove (80). The oil supply groove (80) is
formed in the facing surface, of the outer circumferential
wall (63) of the fixed scroll (60), which faces the movable-
side end plate (71) of the movable scroll (70). The oll
supply groove (80) extends substantially in an arc shape
along the inner circumferential surface of the outer cir-
cumferential wall (63) of the fixed scroll (60). The oil path
(55) communicates with the oil supply groove (80), and
oil is supplied to the oil supply groove (80) from the oil
path (55).

[0053] The outer periphery of the fixed scroll (60) has
a plurality of cutouts (68). The cutouts (68) communicate
with the upper space (23). The oil supplied to the oil sup-
ply groove (80) flows through the cutouts (68) toward the
upper space (23).

-Operation-

[0054] A basic operation of the scroll compressor (10)
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will be described. As illustrated in FIG. 1, when activated,
the electric motor (30) rotatably drives the movable scroll
(70) of the compression mechanism (40). Since the ro-
tation of the movable scroll (70) is blocked by the Oldham
coupling (46), the movable scroll (70) performs only the
eccentric rotation about the axis of the drive shaft (11).
[0055] Asillustrated in FIG. 3, when the movable scroll
(70) rotates eccentrically, the compression chamber (S)
is sectioned into the outer chamber (S1) and the inner
chambers (S2). The plurality of inner chambers (S2) are
formed between the fixed-side wrap (62) of the fixed scroll
(60) and the movable-side wrap (72) of the movable scroll
(70). As the movable scroll (70) rotates eccentrically,
these inner chambers (S2) gradually come closer to the
center (i.e., the outlet (65)) and the volumes of these
inner chambers (S2) gradually decrease. The refrigerant
is gradually compressed in the inner chambers (S2) in
this manner.

[0056] When the inner chamber (S2) with the minimum
volume communicates with the outlet (65), the high-pres-
sure gas refrigerant in the inner chamber (S2) is dis-
charged to the high-pressure chamber (66) via the outlet
(65). The high-pressure gas refrigerant in the high-pres-
sure chamber (66) flows out to the lower space (24) via
the path formed in the fixed scroll (60) and the housing
(50). The high-pressure gas refrigerant in the lower space
(24) is discharged outside the casing (20) via the dis-
charge pipe (13).

-Oil Supply Operation-

[0057] Next, an oil supply operation of the scroll com-
pressor (10) will be described in detail with reference to
FIGS. 1 to 3.

[0058] Once the high-pressure gas refrigerant flows
out to the lower space (24) of the scroll compressor (10),
the lower space (24) becomes a high-pressure atmos-
phere, and the pressure of the oil in the oil reservoir (21)
increases. The high-pressure oil in the oil reservoir (21)
flows upward through the oil supply hole (16) of the drive
shaft (11) and flows out from the opening at the upper
end of the eccentric portion (15) of the drive shaft (11) to
the inside of the boss (73) of the movable scroll (70).
[0059] The oil supplied to the boss (73) is supplied to
the gap between the eccentric portion (15) of the drive
shaft (11) and the boss (73). Accordingly, the concave
portion (53) of the housing (50) becomes a high-pressure
atmosphere equivalent to the discharge pressure of the
compression mechanism (40). The high pressure of the
concave portion (53) presses the movable scroll (70) onto
the fixed scroll (60).

[0060] The high-pressure oil accumulated in the con-
cave portion (53) flows out through the oil path (55) to
the oil supply groove (80). Accordingly, the high-pressure
oil corresponding to the discharge pressure of the com-
pression mechanism (40) is supplied to the oil supply
groove (80). The oil in the oil supply groove (80) is used
to lubricate the facing surfaces of the fixed scroll (60) and
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the movable scroll (70).

[0061] The oil supplied to the facing surface of the fixed
scroll (60) flows radially outward when the movable scroll
(70) rotates relative to the fixed scroll (60) and is dis-
charged to the upper space (23) through the cutouts (68).
[0062] The refrigerant discharged to the upper space
(23) and containing the oil droplets (25) is supplied to the
suction port (64) through the gap between the suction
pipe (12) and the suction port (64). The oil sucked into
the suction port (64) is distributed to the outer chamber
(S1) located radially outward of the movable-side wrap
(72) of the movable scroll (70) and the inner chamber
(S2) located radially inward of the movable-side wrap
(72) of the movable scroll (70) (see the arrows in FIG.
3). As a result, the oil sealing performances of the outer
chamber (S1) and the inner chamber (S2) can improve.

-Advantages of First Embodiment-

[0063] The scroll compressor (10) of this embodiment
includes the casing (20) to which the suction pipe (12) is
connected, the fixed scroll (60) housed in the casing (20),
and the movable scroll (70) that forms the compression
chamber (S) with the fixed scroll (60). The casing (20)
has therein the upper space (23) (internal space) through
which the refrigerant containing oil flows. The fixed scroll
(60) has the suction port (64) communicating with the
upper space (23) and the compression chamber (S). The
downstream end of the suction pipe (12) overlaps with
the upstream end of the suction port (64) as viewed in
the axial direction, and is flush with the open surface (60a)
of the fixed scroll (60) where the suction port (64) opens.
[0064] In this embodiment, the downstream end of the
suction pipe (12) is flush with the open surface (60a) of
the fixed scroll (60) where the suction port (64) opens.
The oil flowing through the upper space (23) passes
through the gap between the downstream end of the suc-
tion pipe (12) and the open surface (60a) and flows into
the suction port (64).

[0065] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0066] Specifically, the oil supplied to the facing sur-
face of the fixed scroll (60) flows radially outward when
the movable scroll (70) rotates relative to the fixed scroll
(60) and is discharged to the upper space (23) through
the cutouts (68).

[0067] The refrigerant discharged to the upper space
(23) and containing the oil droplets (25) is supplied to the
suction port (64) through the gap between the down-
stream end of the suction pipe (12) and the open surface
(60a). Thereafter, oil is distributed to the spaces in the
compression chamber (S) which are located radially in-
ward and outward of the movable scroll (70). As a result,
the oil sealing performances of the inner and outer spac-
es can improve.
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-Variation of First Embodiment-

[0068] In the following description, the same reference
characters designate the same components as those of
the foregoing embodiment, and the description is focused
only on the difference.

[0069] As illustrated in FIG. 4, the suction pipe (12) is
connected to an upper portion of the casing (20). An outer
portion of a downstream end portion of the suction pipe
(12) is cut away around the entire circumference. The
suction pipe (12) therefore has a larger-diameter portion
(12a) and a smaller-diameter portion (12b) having an out-
er diameter smaller than that of the larger-diameter por-
tion (12a). The outer diameter of the smaller-diameter
portion (12b) is smaller than the inner diameter of the
suction port (64).

[0070] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. The downstream end of
the suction pipe (12) is located at an outer position in an
axial direction, away from the open surface (60a) of the
fixed scroll (60) where the suction port (64) opens.
[0071] Thus, there is a gap between the outer circum-
ference of the downstream end of the suction pipe (12)
(the outer circumference of the smaller-diameter portion
(12b)) and the inner periphery of the upstream end of the
suction port (64). The gap forms a ring-shaped opening
as viewed in the axial direction. A predetermined gap is
formed between the downstream end of the suction pipe
(12) and the open surface (60a). The refrigerant flowing
through the upper space (23) and containing oil droplets
(25) is sucked into the suction port (64) through the gap
between the suction pipe (12) and the suction port (64).
[0072] The inventors of this application have discov-
ered that appropriately setting the size of the gap be-
tween the suction pipe (12) and the suction port (64) im-
proves the efficiency. In the following description, H rep-
resents the gap between the downstream end of the suc-
tion pipe (12) and the open surface (60a), and D repre-
sents the inner diameter of the suction pipe (12).
[0073] In the graph shown in FIG. 5, the state where
the ratio H/D (i.e., gap H/inner diameter D) is 0.0 indicates
that the downstream end of the suction pipe (12) is flush
with the open surface (60a) of the fixed scroll (60) where
the suction port (64) opens. That is, the state where the
"gap H/inner diameter D" is 0.0 corresponds to the con-
figuration described in the foregoing embodiment.
[0074] With reference to the state where the ratio "gap
H/inner diameter D" is 0.0, the direction in which the
downstream end of the suction pipe (12) is inserted into
the suction port (64) is defined as a negative direction,
and the direction in which the downstream end of the
suction pipe (12) is apart from the suction port (64) is
defined as a positive direction.

[0075] Here, the suction pipe (12), if inserted deeply
into the suction port (64) as in the known configuration,
lessens the suction effect of a dynamic pressure. In FIG.
5, the efficiency of the compressor having the known con-
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figuration is indicated by the dot-dash line.

[0076] Further, as shown in FIG. 5, in the course of
increasing the "gap H/inner diameter D" from 0.0, there
appears the gap H that maximizes the efficiency, and
thereafter, the efficiency tends to decrease gradually.
Too large gap H lessens the suction effect of the dynamic
pressure. Thus, it is recommended that the gap H be set
to be in a range in which the efficiency is not lower than
in the known configuration (a range above the dot-dash
line in FIG. 5).

[0077] Referring to the graph of FIG. 5, the range of
the ratios H/D from 0 to 0.3 corresponds to the range in
which the efficiency is not lower than in the known con-
figuration (the range above the dot-dash line in FIG. 5).
[0078] Thus, the inventors of this application have de-
termined the gap H between the downstream end of the
suction pipe (12) and the open surface (60a) and the
inner diameter D of the suction pipe (12) to satisfy the
condition of 0 <H/D <0.3.

- Advantages of Variation -

[0079] The scroll compressor (10) of this variation is
configured such that the downstream end of the suction
pipe (12) overlaps with the upstream end of the suction
port (64) as viewed in the axial direction, and is located
at an outer position in the axial direction, away from the
open surface (60a) of the fixed scroll (60) where the suc-
tion port (64) opens.

[0080] In this variation, the downstream end of the suc-
tion pipe (12) is located at an outer position in the axial
direction, away from the open surface (60a) of the fixed
scroll (60) where the suction port (64) opens. The oil flow-
ing through the upper space (23) passes through the gap
between the downstream end of the suction pipe (12)
and the open surface (60a) and flows into the suction
port (64).

[0081] Accordingly, oil can be supplied to the spaces
in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0082] In the scroll compressor (10) of this variation,
the gap H between the downstream end of the suction
pipe (12) and the open surface (60a) and the inner diam-
eter D of the suction pipe (12) are determined to satisfy
the condition of 0 <H/D <0.3.

[0083] In this variation, the gap H between the down-
stream end of the suction pipe (12) and the open surface
(60a) and the inner diameter D of the suction pipe (12)
are determined to satisfy the above-described condition.
This allows the oil flowing through the internal space (23)
to flow into the suction port (64) efficiently, thus improving
the efficiency of the compressor.

[0084] While the embodiment and variations have
been described above, it will be understood that various
changes in form and details can be made without depart-
ing from the spirit and scope of the claims. The above
embodiment and variations may be appropriately com-
bined or replaced as long as the functions of the target
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of the present disclosure are not impaired.
«Second Embodiment»

[0085] A second embodiment will be described.
[0086] Asillustratedin FIG. 6, a scroll compressor (10)
includes a casing (20), an electric motor (30), and a com-
pression mechanism (40). The electric motor (30) and
the compression mechanism (40) are housed in the cas-
ing (20). The casing (20) has a vertically oriented cylin-
drical shape, and is configured as a closed dome.
[0087] The scroll compressor (10) is provided in a re-
frigerant circuit of a vapor compression refrigeration cy-
cle. In this refrigerant circuit, a refrigerant compressed in
the scroll compressor (10) condenses in a condenser,
has its pressure decreased in a decompression mecha-
nism, evaporates in an evaporator, and is then sucked
into the scroll compressor (10).

[0088] The electric motor (30) includes a stator (31)
fixed to the casing (20) and a rotor (32) inside the stator
(31). The rotor (32) is fixed to a drive shaft (11).

[0089] The casing (20) has, at its bottom, an oil reser-
voir (21) for storing oil. A suction pipe (12) is connected
to an upper portion of the casing (20). A discharge pipe
(13) is connected to a central portion of the casing (20).
[0090] A housing (50) is fixed to the casing (20). The
housing (50) is located above the electric motor (30). The
compression mechanism (40) is located above the hous-
ing (50). The discharge pipe (13) has an inflow end be-
tween the electric motor (30) and the housing (50).
[0091] Thedrive shaft(11)extends vertically along the
center axis of the casing (20). The drive shaft (11) in-
cludes a main shaft portion (14) and an eccentric portion
(15) connected to the upper end of the main shaft portion
(14).

[0092] The main shaft portion (14) has a lower portion
rotatably supported by a lower bearing (22) provided in
the casing (20). The lower bearing (22) is fixed to the
inner circumferential surface of the casing (20). The main
shaft portion (14) has an upper portion extending so as
to pass through the housing (50) and rotatably supported
by an upper bearing (51) of the housing (50).

[0093] The compression mechanism (40) includes a
fixed scroll (60) and a movable scroll (70). The fixed scroll
(60) is fixed to the upper surface of the housing (50). The
movable scroll (70) is interposed between the fixed scroll
(60) and the housing (50).

[0094] The housing (50) includes an annular portion
(52) and a concave portion (53). The annular portion (52)
forms the outer circumference of the housing (50). The
concave portion (53) is provided in an upper central por-
tion of the housing (50) and formed in a dish-like shape
with a concave center. The upper bearing (51) is located
below the concave portion (53).

[0095] The housing (50) is fixed to the inside of the
casing (20) by press fitting. The inner circumferential sur-
face of the casing (20) and the outer circumferential sur-
face of the annular portion (52) of the housing (50) are
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in airtight contact with each other throughout the entire
circumference. The housing (50) partitions the interior of
the casing (20) into an upper space (23) (internal space)
for housing the compression mechanism (40) and a lower
space (24) for housing the electric motor (30).

[0096] The fixed scroll (60) includes a fixed-side end
plate (61), a substantially cylindrical outer circumferential
wall (63) that stands on the outer edge of the lower sur-
face of the fixed-side end plate (61), and a spiral fixed-
side wrap (62) that stands on a portion of the fixed-side
end plate (61) inside the outer circumferential wall (63).
[0097] The fixed-side end plate (61) is located on the
outer circumference and continuous with the fixed-side
wrap (62). The end surface of the fixed-side wrap (62)
and the end surface of the outer circumferential wall (63)
are substantially flush with each other. The fixed scroll
(60) is fixed to the housing (50).

[0098] The movable scroll (70) includes a movable-
side end plate (71), a spiral movable-side wrap (72) lo-
cated on the upper surface of the movable-side end plate
(71), and a boss (73) located at a central portion of the
lower surface of the movable-side end plate (71).
[0099] The eccentric portion (15) of the drive shaft (11)
is inserted into the boss (73), whereby the boss (73) is
connected to the drive shaft (11). An Oldham coupling
(46) is provided at an upper portion of the housing (50).
The Oldham coupling (46) blocks the rotation of the mov-
able scroll (70) on its axis.

[0100] The compression mechanism (40)includes, be-
tween the fixed scroll (60) and the movable scroll (70), a
compression chamber (S) into which a refrigerant flows.
The movable scroll (70) is placed so that the movable-
side wrap (72) meshes with the fixed-side wrap (62) of
the fixed scroll (60). Here, the lower surface of the outer
circumferential wall (63) of the fixed scroll (60) serves as
a facing surface that faces the movable scroll (70). On
the other hand, the upper surface of the movable-side
end plate (71) of the movable scroll (70) serves as a
facing surface that faces the fixed scroll (60).

[0101] As illustrated also in FIG. 7, the outer circum-
ferential wall (63) of the fixed scroll (60) has a suction
port (64) communicating with the compression chamber
(S). The suction port (64) extends in the vertical direction.
The suction pipe (12) extending vertically is located up-
stream of the suction port (64).

[0102] The suction pipe (12) is connected to an upper
portion of the casing (20). An outer portion of a down-
stream end portion of the suction pipe (12) is cut away
around the entire circumference. The suction pipe (12)
therefore has a larger-diameter portion (12a), a smaller-
diameter portion (12b), and a diameter-reducing portion
(12c).

[0103] The smaller-diameter portion (12b) is provided
downstream of the larger-diameter portion (12a), and has
an outer diameter smaller than that of the larger-diameter
portion (12a). The outer diameter of the smaller-diameter
portion (12b) is smaller than the inner diameter of the
suction port (64). The diameter-reducing portion (12c) is
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provided between the larger-diameter portion (12a) and
the smaller-diameter portion (12b), and has its outer di-
ameter gradually reduced.

[0104] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. In the example illustrated
in FIG. 7, the suction pipe (12) is positioned to be coaxial
with the suction port (64). The downstream end of the
suction pipe (12) is located at an inner position relative
to the open surface (60a) of the fixed scroll (60) where
the suction port (64) opens.

[0105] Thus, there is a gap between the outer circum-
ference of the downstream end of the suction pipe (12)
(the outer circumference of the smaller-diameter portion
(12b)) and the inner periphery of the upstream end of the
suction port (64). The gap forms a ring-shaped opening
as viewed in the axial direction. The suction port (64)
communicates with the upper space (23) and the com-
pression chamber (S) through the ring-shaped opening.
[0106] A refrigerant containing oil droplets (25) flows
through the upper space (23). The refrigerant containing
the oil droplets (25) and flowing through the upper space
(23) is sucked through the ring-shaped opening into the
suction port (64). In the example illustrated in FIG. 7, the
suction pipe (12) is positioned to be coaxial with the suc-
tion port (64). However, the suction pipe (12) may be
shifted slightly within a range that does not inhibit the flow
of the refrigerant toward the suction port (64) through the
opening.

[0107] As illustrated in FIG. 8, the compression cham-
ber (S) is divided into outer chambers (S1) radially out-
ward of the movable scroll (70), and inner chambers (S2)
radially inward of the movable scroll (70). Specifically,
when the inner circumferential surface of the outer cir-
cumferential wall (63) of the fixed scroll (60) and the outer
circumferential surface of the movable-side wrap (72) of
the movable scroll (70) substantially come into contact
with each other, the outer chamber (S1) and the inner
chambers (S2) become separate sections with the con-
tact portion serving as a boundary.

[0108] Asillustratedin FIG. 6, the fixed-side end plate
(61) of the fixed scroll (60) has, at its center, an outlet
(65). A high-pressure chamber (66) to which the outlet
(65) is open is provided in the upper surface of the fixed-
side end plate (61) of the fixed scroll (60). The high-pres-
sure chamber (66) communicates with the lower space
(24) via a path (not shown) formed through the fixed-side
end plate (61) of the fixed scroll (60) and the housing
(50). The high-pressure refrigerant compressed by the
compression mechanism (40) flows out to the lower
space (24).

[0109] An oil supply hole (16) is provided inside the
drive shaft (11) so as to extend vertically from the lower
end to the upper end of the drive shaft (11). A lower end
portion of the drive shaft (11) is immersed in the oil res-
ervoir (21). The oil supply hole (16) supplies the oil in the
oil reservoir (21) to the lower bearing (22) and the upper
bearing (51), and to the gap between the boss (73) and
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the drive shaft (11). The oil supply hole (16) is open to
the upper end surface of the drive shaft (11) and supplies
oil to above the drive shaft (11).

[0110] The concave portion (53) of the housing (50)
communicates with the oil supply hole (16) of the drive
shaft (11) via the inside of the boss (73) of the movable
scroll (70). The high-pressure oil is supplied to the con-
cave portion (53), so that a high pressure equivalent to
the discharge pressure of the compression mechanism
(40) acts on the concave portion (53). The movable scroll
(70) is pressed onto the fixed scroll (60) by the high pres-
sure that acts on the concave portion (53).

[0111] An oil path (55) is provided in the housing (50)
and the fixed scroll (60). The oil path (55) has an inflow
end that communicates with the concave portion (53) of
the housing (50). The oil path (55) has an outflow end
opento the facing surface of the fixed scroll (60). Through
the oil path (55), the high-pressure oil in the concave
portion (53) is supplied to the facing surfaces of the mov-
able-side end plate (71) of the movable scroll (70) and
the outer circumferential wall (63) of the fixed scroll (60).
[0112] Asillustratedin FIG. 8, the facing surface of the
outer circumferential wall (63) of the fixed scroll (60) has
an oil supply groove (80). The oil supply groove (80) is
formed in the facing surface, of the outer circumferential
wall (63) of the fixed scroll (60), which faces the movable-
side end plate (71) of the movable scroll (70). The oll
supply groove (80) extends substantially in an arc shape
along the inner circumferential surface of the outer cir-
cumferential wall (63) of the fixed scroll (60). The oil path
(55) communicates with the oil supply groove (80), and
oil is supplied to the oil supply groove (80) from the oil
path (55).

[0113] The outer periphery of the fixed scroll (60) has
a plurality of cutouts (68). The cutouts (68) communicate
with the upper space (23). The oil supplied to the oil sup-
ply groove (80) flows through the cutouts (68) toward the
upper space (23).

-Operation-

[0114] A basic operation of the scroll compressor (10)
will be described. As illustrated in FIG. 6, when activated,
the electric motor (30) rotatably drives the movable scroll
(70) of the compression mechanism (40). Since the ro-
tation of the movable scroll (70) is blocked by the Oldham
coupling (46), the movable scroll (70) performs only the
eccentric rotation about the axis of the drive shaft (11).

[0115] Asillustrated in FIG. 8, when the movable scroll
(70) rotates eccentrically, the compression chamber (S)
is sectioned into the outer chamber (S1) and the inner
chambers (S2). The plurality of inner chambers (S2) are
formed between the fixed-side wrap (62) of the fixed scroll
(60) and the movable-side wrap (72) of the movable scroll
(70). As the movable scroll (70) rotates eccentrically,
these inner chambers (S2) gradually come closer to the
center (i.e., the outlet (65)) and the volumes of these
inner chambers (S2) gradually decrease. The refrigerant
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is gradually compressed in the inner chambers (S2) in
this manner.

[0116] When the inner chamber (S2) with the minimum
volume communicates with the outlet (65), the high-pres-
sure gas refrigerant in the inner chamber (S2) is dis-
charged to the high-pressure chamber (66) via the outlet
(65). The high-pressure gas refrigerant in the high-pres-
sure chamber (66) flows out to the lower space (24) via
the path formed in the fixed scroll (60) and the housing
(50). The high-pressure gas refrigerant in the lower space
(24) is discharged outside the casing (20) via the dis-
charge pipe (13).

-Oil Supply Operation-

[0117] Next, an oil supply operation of the scroll com-
pressor (10) will be described in detail with reference to
FIGS. 6 to 8.

[0118] Once the high-pressure gas refrigerant flows
out to the lower space (24) of the scroll compressor (10),
the lower space (24) becomes a high-pressure atmos-
phere, and the pressure of the oil in the oil reservoir (21)
increases. The high-pressure oil in the oil reservoir (21)
flows upward through the oil supply hole (16) of the drive
shaft (11) and flows out from the opening at the upper
end of the eccentric portion (15) of the drive shaft (11) to
the inside of the boss (73) of the movable scroll (70).
[0119] The oil supplied to the boss (73) is supplied to
the gap between the eccentric portion (15) of the drive
shaft (11) and the boss (73). Accordingly, the concave
portion (53) of the housing (50) becomes a high-pressure
atmosphere equivalent to the discharge pressure of the
compression mechanism (40). The high pressure of the
concave portion (53) presses the movable scroll (70) onto
the fixed scroll (60).

[0120] The high-pressure oil accumulated in the con-
cave portion (53) flows out through the oil path (55) to
the oil supply groove (80). Accordingly, the high-pressure
oil corresponding to the discharge pressure of the com-
pression mechanism (40) is supplied to the oil supply
groove (80). The oil in the oil supply groove (80) is used
to lubricate the facing surfaces of the fixed scroll (60) and
the movable scroll (70).

[0121] The oil supplied to the facing surface of the fixed
scroll (60) flows radially outward when the movable scroll
(70) rotates relative to the fixed scroll (60) and is dis-
charged to the upper space (23) through the cutouts (68).
[0122] The refrigerant discharged to the upper space
(23) and containing the oil droplets (25) collides with the
outer periphery of the suction pipe (12). At this moment,
the oil adheres to the outer circumferential surface of the
suction pipe (12). The oil that has adhered to the larger-
diameter portion (12a) of the suction pipe (12) flows along
the inclined surface of the diameter-reducing portion
(12c) and then smoothly along the smaller-diameter por-
tion (12b).

[0123] As can be seen, even if the suction pipe (12)
has the larger-diameter portion (12a) and the smaller-
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diameter portion (12b), the oil adhering to the outer cir-
cumferential surface of the suction pipe (12) can flow
down smoothly due to the diameter-reducing portion
(12c) connecting the larger-diameter portion (12a) and
the smaller-diameter portion (12b) so as to be continuous
with each other.

[0124] The oil that has flowed down along the outer
circumferential surface of the suction pipe (12) passes
through the gap between the suction pipe (12) and the
suction port (64), and is supplied to the suction port (64).
The oil sucked into the suction port (64) is distributed to
the outer chamber (S1) located radially outward of the
movable-side wrap (72) of the movable scroll (70) and
the inner chamber (S2)located radially inward of the mov-
able-side wrap (72) of the movable scroll (70) (see the
arrows in FIG. 8). As aresult, the oil sealing performances
of the outer chamber (S1) and the inner chamber (S2)
can improve.

- Advantages of Second Embodiment -

[0125] The scroll compressor (10) of the second em-
bodiment includes the casing (20) to which the suction
pipe (12) is connected, the fixed scroll (60) housed in the
casing (20), and the movable scroll (70) that forms a com-
pression chamber (S) with the fixed scroll (60). The cas-
ing (20) has therein an upper space (23) (internal space)
through which a refrigerant containing oil flows; the fixed
scroll (60) has a suction port (64) that communicates with
the upper space (23) and the compression chamber (S);
the suction pipe (12) has a larger-diameter portion (12a),
a smaller-diameter portion (12b) provided downstream
ofthe larger-diameter portion (12a), the smaller-diameter
portion (12b) having an outer diameter smaller than an
outer diameter of the larger-diameter portion (12a), and
a diameter-reducing portion (12c) provided between the
larger-diameter portion (12a) and the smaller-diameter
portion (12b) and having an outer diameter gradually re-
duced; the smaller-diameter portion (12b) has a down-
stream end overlapping with an upstream end of the suc-
tion port (64) as viewed in an axial direction; and the outer
diameter of the smaller-diameter portion (12b) is smaller
than a diameter of the upstream end of the suction port
(64).

[0126] Inthe second embodiment, the suction pipe (12)
has the larger-diameter portion (12a), the smaller-diam-
eter portion (12b), and the diameter-reducing portion
(12c). The diameter-reducing portion (12c) is provided
between the larger-diameter portion (12a) and the small-
er-diameter portion (12b), and has its outer diameter
gradually reduced. The outer diameter of the smaller-
diameter portion (12b) is smaller than the inner diameter
of the upstream end of the suction port (64). The oil flow-
ing through the internal space (23) flows into the suction
port (64) through the gap between the smaller-diameter
portion (12b) of the suction pipe (12) and the suction port
(64).

[0127] Accordingly, oil can be supplied to the spaces
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in the compression chamber (S) which are located radi-
ally inward and outward of the movable scroll (70).
[0128] Specifically, the oil supplied to the facing sur-
face of the fixed scroll (60) flows radially outward when
the movable scroll (70) rotates relative to the fixed scroll
(60) and is discharged to the upper space (23) through
the cutouts (68).

[0129] The refrigerant discharged to the upper space
(23) and containing the oil droplets (25) is supplied to the
suction port (64) through the gap between the suction
pipe (12) and the suction port (64). Thereafter, oil is dis-
tributed to the spaces in the compression chamber (S)
which are located radially inward and outward of the mov-
able scroll (70). As a result, the oil sealing performances
of the inner and outer spaces can improve.

[0130] Further, the oil adhering to the outer circumfer-
ential surface of the suction pipe (12) can flow smoothly
from the smaller-diameter portion (12b) to the suction
port (64) due to the diameter-reducing portion (12c) con-
necting the larger-diameter portion (12a) and the smaller-
diameter portion (12b) so as to be continuous with each
other.

[0131] Specifically, without the diameter-reducing por-
tion (12c) in the suction pipe (12), the oil flowing along
the outer circumferential surface of the larger-diameter
portion (12a) falls straight down from a step between the
larger-diameter portion (12a) and the smaller-diameter
portion (12b). In this case, the oil does not flow from the
larger-diameter portion (12a) toward the smaller-diame-
ter portion (12b) and fails to flow into the suction port (64)
from the smaller-diameter portion (12b).

[0132] In contrast, in this embodiment, the oil flowing
along the outer circumferential surface of the larger-di-
ameter portion (12a) can flow smoothly to the smaller-
diameter portion (12b) from the diameter-reducing por-
tion (12c).

- First Variation of Second Embodiment -

[0133] Inthe following description, the same reference
characters designate the same components as those of
the second embodiment, and the description is focused
only on the difference.

[0134] Asillustratedin FIG. 9, the suction pipe (12) has
a larger-diameter portion (12a), a smaller-diameter por-
tion (12b), and a diameter-reducing portion (12c). The
smaller-diameter portion (12b) is provided downstream
of the larger-diameter portion (12a), and has an outer
diameter smaller than that of the larger-diameter portion
(12a). The outer diameter of the smaller-diameter portion
(12b) is smaller than the inner diameter of the suction
port(64). The diameter-reducing portion (12c)is provided
between the larger-diameter portion (12a) and the small-
er-diameter portion (12b), and has its outer diameter
gradually reduced.

[0135] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. The downstream end of
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the suction pipe (12) is flush with an open surface (60a)
of the fixed scroll (60) where the suction port (64) opens.
[0136] Thus, there is a gap between the outer circum-
ference of the downstream end of the suction pipe (12)
(the outer circumference of the smaller-diameter portion
(12b)) and the inner periphery of the upstream end of the
suction port (64). The gap forms a ring-shaped opening
as viewed in the axial direction. The refrigerant flowing
through the upper space (23) and containing oil droplets
(25) is sucked into the suction port (64) through the gap
between the suction pipe (12) and the suction port (64).

- Advantages of First Variation -

[0137] The scroll compressor (10) of the first variation
is configured such that the downstream end of the suction
pipe (12) is positioned to be flush with the open surface
(60a) of the fixed scroll (60) where the suction port (64)
opens.

[0138] In the first variation, the downstream end of the
suction pipe (12) is positioned to be flush with the open
surface (60a) of the fixed scroll (60) where the suction
port (64) opens.

[0139] Thus, the oil flowing through the upper space
(23) can easily flow into the suction port (64) through the
gap between the downstream end of the suction pipe
(12) and the open surface (60a). In other words, the suc-
tion effect of a dynamic pressure increases, and the thus
efficiency increases, as compared to the case in which
the downstream end of the suction pipe (12) is located
inside the suction port (64).

- Second Variation of Second Embodiment -

[0140] As illustrated in FIG. 10, the suction pipe (12)
has a larger-diameter portion (12a), a smaller-diameter
portion (12b), and a diameter-reducing portion (12c). The
smaller-diameter portion (12b) is provided downstream
of the larger-diameter portion (12a), and has an outer
diameter smaller than that of the larger-diameter portion
(12a). The outer diameter of the smaller-diameter portion
(12b) is smaller than the inner diameter of the suction
port (64). The diameter-reducing portion (12c)is provided
between the larger-diameter portion (12a) and the small-
er-diameter portion (12b), and has its outer diameter
gradually reduced.

[0141] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. The downstream end of
the suction pipe (12) is located at an outer position in an
axial direction, away from the open surface (60a) of the
fixed scroll (60) where the suction port (64) opens.
[0142] Thus, there is a gap between the outer circum-
ference of the downstream end of the suction pipe (12)
(the outer circumference of the smaller-diameter portion
(12b)) and the inner periphery of the upstream end of the
suction port (64). The gap forms a ring-shaped opening
as viewed in the axial direction. A predetermined gap is
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formed between the downstream end of the suction pipe
(12) and the open surface (60a). The refrigerant flowing
through the upper space (23) and containing oil droplets
(25) is sucked into the suction port (64) through the gap
between the suction pipe (12) and the suction port (64).

- Advantages of Second Variation -

[0143] The scroll compressor (10) of the second vari-
ation is configured such that the downstream end of the
suction pipe (12) is located at an outer position in the
axial direction, away from the open surface (60a) of the
fixed scroll (60) where the suction port (64) opens.
[0144] Inthe second variation, the downstream end of
the suction pipe (12) is located at an outer position in the
axial direction, away from the open surface (60a) of the
fixed scroll (60) where the suction port (64) opens.
[0145] Thus, the oil flowing through the upper space
(23) can easily flow into the suction port (64) through the
gap between the downstream end of the suction pipe
(12) and the open surface (60a). In other words, the suc-
tion effect of a dynamic pressure increases, and the thus
efficiency increases, as compared to the case in which
the lower end of the suction pipe (12) is located inside
the suction port (64).

[0146] In this second variation, similarly to the above-
described variation of the first embodiment, the gap H
between the downstream end of the suction pipe (12)
and the open surface (60a) and the inner diameter D of
the suction pipe (12) are determined to satisfy the con-
dition of 0 <H/D < 0.3 in one preferred embodiment (see
FIG. 5).

[0147] This allows the oil flowing through the internal
space (23) to flow into the suction port (64) efficiently,
thus improving the efficiency of the compressor.

«Third Embodiment»

[0148] A third embodiment will be described.

[0149] As illustrated in FIG. 11, the suction pipe (12)
has a larger-diameter portion (12a), a smaller-diameter
portion (12b), and a diameter-reducing portion (12c). The
smaller-diameter portion (12b) is provided downstream
of the larger-diameter portion (12a), and has an outer
diameter smaller than that of the larger-diameter portion
(12a). The outer diameter of the smaller-diameter portion
(12b) is smaller than the inner diameter of the suction
port(64). The diameter-reducing portion (12c)is provided
between the larger-diameter portion (12a) and the small-
er-diameter portion (12b), and has its outer diameter
gradually reduced.

[0150] The downstream end of the suction pipe (12)
overlaps with the upstream side of the suction port (64)
as viewed in the axial direction. The downstream end of
the suction pipe (12)islocated at aninner position relative
to the open surface (60a) of the fixed scroll (60) where
the suction port (64) opens.

[0151] A tapered portion (64a) is formed in the fixed
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scroll (60) around a peripheral portion on the upstream
side of the suction port (64). The tapered portion (64a)
gradually widens toward the upstream side of the suction
port (64).

- Advantages of Third Embodiment -

[0152] The scroll compressor (10) of the third embod-
iment is configured such that a tapered portion (64a) is
formed in the fixed scroll (60) around a peripheral portion
on the upstream side of the suction port (64).

[0153] In the third embodiment, the width of the open-
ing of the suction port (64) is greater toward the upstream
side due to the tapered portion (64a). This configuration
allows the oil to flow easily along the tapered portion (64a)
and efficiently into the suction port (64).

<<Other Embodiments»

[0154] The embodiments described above may be
modified as follows.

[0155] In the third embodiment, the downstream end
of the suction pipe (12) is located inside the suction port
(64) in the configuration in which the tapered portion (64a)
is formed around the peripheral portion of the suction
port (64). However, the embodimentis notlimited thereto.
[0156] For example, as in the first variation, the down-
stream end of the suction pipe (12) may be positioned to
be flush with the open surface (60a) of the suction port
(64) in the configuration in which the tapered portion (64a)
is formed around the peripheral portion of the suction
port (64). Alternatively, as in the second variation, the
downstream end of the suction pipe (12) may be located
at an outer position in the axial direction, away from the
open surface (60a) where the suction port (64) opens.
[0157] While the embodiment and variations have
been described above, it will be understood that various
changes in form and details can be made without depart-
ing from the spirit and scope of the claims. The above
embodiment and variations may be appropriately com-
bined or replaced as long as the functions of the target
of the present disclosure are not impaired.

INDUSTRIAL APPLICABILITY

[0158] As described above, the present disclosure is
useful for a scroll compressor.

DESCRIPTION OF REFERENCE CHARACTERS
[0159]

10 Scroll Compressor
12 Suction Pipe

12a  Larger-Diameter Portion
12b  Smaller-Diameter Portion
12c  Diameter-Reducing Portion
20 Casing
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23 Upper Space (Internal Space)
60 Fixed Scroll

60a Open Surface

64 Suction Port

64a  Tapered Portion

70 Movable Scroll

Claims

1. A scroll compressor comprising: a casing (20) to
which a suction pipe (12) is connected; a fixed scroll
(60) housed in the casing (20); and a movable scroll
(70) that forms a compression chamber (S) with the
fixed scroll (60),

the casing (20) having therein an internal space
(23) through which a refrigerant containing oil
flows,

the fixed scroll (60) having a suction port (64)
that communicates with the internal space (23)
and the compression chamber (S),

the suction pipe (12) having a larger-diameter
portion (12a) and a smaller-diameter portion
(12b) provided downstream of the larger-diam-
eter portion (12a), the smaller-diameter portion
(12b) having an outer diameter smaller than an
outer diameter of the larger-diameter portion
(12b),

the smaller-diameter portion (12b) having a
downstream end overlapping with an upstream
end of the suction port (64) as viewed in an axial
direction, and

the outer diameter of the smaller-diameter por-
tion (12b) being smaller than a diameter of the
upstream end of the suction port (64).

2. The scroll compressor of claim 1, wherein
the suction pipe (12) has a diameter-reducing portion
(12c) provided between the larger-diameter portion
(12a) and the smaller-diameter portion (12b) and
having an outer diameter gradually reduced.

3. The scroll compressor of claim 1 or 2, wherein
a tapered portion (64a) is formed in the fixed scroll
(60) around a peripheral portion on an upstream side
of the suction port (64).

4. The scroll compressor of any one of claims 1 to 3,
wherein
a downstream end of the suction pipe (12) is flush
with an open surface (60a) of the fixed scroll (60)
where the suction port (64) opens.

5. The scroll compressor of any one of claims 1 to 3,
wherein
a downstream end of the suction pipe (12) is located
at an outer position in the axial direction, away from
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an open surface (60a) of the fixed scroll (60) where
the suction port (64) opens.

The scroll compressor of claim 5, wherein
the following condition is satisfied:

0<H/D<03

where H represents a gap between the downstream
end of the suction pipe (12) and the open surface
(60), and D represents an inner diameter of the suc-
tion pipe (12).

The scroll compressor of any one of claims 1 to 3,
wherein

a downstream end of the suction pipe (12) is located
at an inner position in an axial direction relative to
an open surface (60a) of the fixed scroll (60) where
the suction port (64) opens.
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FIG.3
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