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(54) COMPRESSOR

(57) The present invention aims at providing a com-
pressor capable of improving cooling performance on an
electric motor, and further improving separation capacity
of a refrigerant and lubrication oil.

Since the refrigerant flowing into a space 17 at an
electric motor 30 side from a compressing part 20 is cir-
culated toward one end in a central axis direction of a
stator 32 formed in a cylindrical shape of the electric mo-
tor 30 so that a flow velocity of the refrigerant circulating
in a space 36 on a downstream side may become faster
than that in a space 35 on an upstream side, a coil 32c
of the stator 32 can be cooled with the refrigerant which
circulates so that the flow velocity thereof on the down-
stream side may become faster than that on the upstream
side toward the one end in the central axis direction of
the stator 32, thus enabling to improve cooling perform-
ance of the electric motor 30. Further, the lubrication oil
included in the refrigerant can be made to adhere to the
stator 32 by making the refrigerant collide with the one
end in the central axis direction of the stator 32, thus
enabling to efficiently separate the lubrication oil included
in the refrigerant.
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Description

Technical field

[0001] The present invention relates to a compressor
including in a hermetic container a compressing part for
compressing a refrigerant, and an electric motor for driv-
ing the compressing part.

Background art

[0002] Conventionally, as a compressor of this type,
there has been known a compressor which includes a
compressing part for compressing a refrigerant, an elec-
tric motor for driving the compressing part, and a housing
having the compressing part and the electric motor
housed inside, and which cools the electric motor with
the refrigerant compressed in the compressing part and
then discharges the refrigerant having cooled the electric
motor (for example, refer to Patent Document 1).

[Patent Document 1]: Japanese Patent Publication
No. 2005-2799

Disclosure of the invention

Problems to be solved by the invention

[0003] In the conventional compressor, an electric mo-
tor is cooled by flowing a refrigerant compressed in the
compressing part into a space having the electric motor
provided in. However, since the refrigerant flowing into
the space having the electric motor provided in has low
cooling effect on the electric motor due to slow flow ve-
locity thereof, when increasing an output of the electric
motor, it is difficult to obtain a required cooling capacity.
[0004] The present invention aims at providing a com-
pressor capable of improving cooling performance on the
electric motor and further efficiently separating lubrica-
tion oil included in the refrigerant.

Means for solving the problems

[0005] In order to achieve the above described object,
a compressor according to the present invention includes
a compressing part for compressing a refrigerant, an
electric motor for driving the compressing part, a housing
having the compressing part and the electric motor
housed inside, and a refrigerant circulation mechanism
for circulating the refrigerant to be flowed into a space at
the electric motor side from the compressing part toward
one end in a central axis direction of a stator formed in
a cylindrical shape of the electric motor so that a flow
velocity thereof on a downstream side may become fast-
er than that on an upstream side in order to cool the
electric motor with the refrigerant compressed in the com-
pressing part.
[0006] Thereby, since the refrigerant flowing into the

space at the electric motor side from the compressing
part circulates toward the one end in the central axis di-
rection of the stator so that the flow velocity thereof on
the downstream side may become faster than that on the
upstream side, a coil of the stator is cooled with the re-
frigerant, and further the lubrication oil included in the
refrigerant adheres to the stator, thus resulting in sepa-
ration of the lubrication oil included in the refrigerant.

Advantages of the invention

[0007] According to the present invention, the coil of
the stator can be cooled with the refrigerant which circu-
lates so that the flow velocity on the downstream side
may become faster than that on the upstream side toward
the one end in the central axis direction of the stator, thus
enabling to improve cooling performance on the electric
motor. Further, the lubrication oil included in the refrig-
erant can be made to adhere to the stator by making the
refrigerant collide with the one end in the central axis
direction of the stator, thus enabling to efficiently sepa-
rate the lubrication oil included in the refrigerant.
[0008] The above-described and the other objects,
features, and advantages of the present invention will
become apparent by referring to the following description
and the accompanying drawings.

Brief description of the drawings

[0009]

Figure 1 is a sectional side view of a compressor
showing one embodiment of the present invention;
Figure 2 is a sectional plan view of the compressor;
Figure 3 is a perspective view of a whole third parti-
tion member; and
Figure 4 is a plan view of the third partition member.

Description of symbols

[0010] 10 ... housing, 20 ... compressing part, 30 ...
electric motor, 32 ... stator, 32c ... coil, 33 ... second par-
tition member, 34 ... third partition member, 34c ... con-
necting part, 34e ... communication hole

Best mode for carrying out the invention

[0011] This compressor is a hermetic compressor in-
cluding a longitudinally longer shaped housing 10; a com-
pressing part 20 provided on an upper part inside the
housing 10 and compressing an absorbed refrigerant;
and an electric motor 30 provided below the compressing
part 20 inside the housing 10 and driving the compressing
part 20. Further, this compressor uses carbon dioxide,
which becomes a supercritical state by being com-
pressed, as refrigerant.
[0012] The housing 10 includes a housing main body
11 composed of a cylindrical member disposed with a
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central axis vertically oriented, and caps 12 formed in
semi-spherical shapes for closing an upper end opening
and a lower end opening of the housing main body 11,
respectively. The cap 12 for closing the upper end open-
ing of the housing main body 11 is connected with a re-
frigerant discharge pipe 13 for discharging the refrigerant
compressed in the compressing part 20. Further, a pe-
ripheral surface of the housing main body 11 on which
the compressing part 20 is located is connected with a
refrigerant suction pipe 14 for sucking the refrigerant.
[0013] The compressing part 20 includes a fixed scroll
member 21 fixed to an upper side of the housing main
body 11 so as to divide the inside of the housing 10 into
an upper portion and a lower portion, and a revolving
scroll member 22 provided below the fixed scroll member
21 and capable of revolving with respect to the fixed scroll
member 21 without rotating on its axis.
[0014] The fixed scroll member 21 is composed of a
disc-like member disposed with the central axis vertically
oriented, and is provided with a spiral body on a lower
surface side. A central part in a radial direction of the
fixed scroll member 21 is provided with a refrigerant dis-
charge hole 21a for discharging the compressed refrig-
erant.
[0015] The revolving scroll member 22 is composed
of a disc-like member provided opposite to the fixed scroll
member 21, and is provided with the spiral body on an
upper surface side. The lower surface side of the revolv-
ing scroll member 22 is connected with an upper end of
a drive shaft 23.
[0016] The drive shaft 23 is disposed with the central
axis, being a rotation center, vertically oriented, and a
connecting part 23a with the revolving scroll member is
provided eccentrically to the rotation center of the drive
shaft 23. The upper end side of the drive shaft 23 is ro-
tatably supported by an upper frame 24 provided so as
to divide the upper part inside the housing 10 into an
upper portion and a lower portion, while a lower side
thereof is rotatably supported by a lower frame 25 pro-
vided so as to divide a lower part inside the housing 10
into an upper portion and a lower portion. The drive shaft
23 is rotated with rotating force of the electric motor 30
as a power, and by the rotation of the drive shaft 23, the
revolving scroll member 22 moves on a predetermined
circular track without rotating on its axis. Further, the drive
shaft 23 is provided with a lubrication oil flow passage
23b along the central axis, and the lubrication oil sucked
by an oil pump 26 connected to the lower end side is
circulated in the lubrication oil flow passage 23b.
[0017] The upper frame 24 is provided such that an
outer periphery side at an upper surface side is extended
upward across the periphery, and is connected to an out-
er periphery side of the lower surface of the fixed scroll
member 21. The revolving scroll member 22 is in an ac-
commodated state into a space between the upper frame
24 and the fixed scroll member 21.
[0018] A space above the fixed scroll member 21 in-
side the housing 10 is divided by a first partition member

15 into a space 15a at a refrigerant discharge hole 21a
side of the fixed scroll member 21 and a space 15b at a
refrigerant discharge pipe 13 side thereof. The space 15a
at the refrigerant discharge hole 21a side communicates
with a space 17 between the upper frame 24 and the
lower frame 25 inside the housing 10 by a first commu-
nication passage 16 provided in the fixed scroll member
21 and the upper frame 24. Moreover, the space 17 be-
tween the upper frame 24 and the lower frame 25 inside
the housing 10 communicates with the space 15b at the
refrigerant discharge pipe 13 side by a second commu-
nication passage 18 provided in the fixed scroll member
21 and the upper frame 24. Moreover, a space 19 below
the lower frame 25 inside the housing 10 is stored with
the lubrication oil for lubricating each sliding part inside
the housing 10, and the stored lubrication oil circulates
in the lubrication oil flow passage 23b of the drive shaft
23 by the oil pump 26.
[0019] The electric motor 30 is provided in the space
17 between the upper frame 24 and the lower frame 25,
and includes a rotor 31 composed of a permanent magnet
fixed to the drive shaft 23, and a stator 32 provided so
as to surround the rotor 31 and fixed to the housing main
body 11.
[0020] The stator 32 has a stator core 32a provided by
laminating a plurality of magnetic steel sheets formed in
circular shapes in the central axis direction of the housing
main body 11, a coil 32c wound around a plurality of teeth
32b provided at an inner periphery side of the stator core
32a, and a cylinder 32d extending upward from an outer
periphery side of an upper surface of the stator core 32a
across the periphery. Further, a peripheral surface side
of the stator 32 is provided with a plurality of third com-
munication passage 32e which is provided so as to ex-
tend in a vertical direction spaced apart from each other
in the peripheral direction, and to communicate the upper
and lower space 17 of the stator 32 to each other.
[0021] Moreover, the following members are provided
between the upper frame 24 and the electric motors 30:
a second partition member 33 which is fixed to the upper
frame 24 side, and divides an inside from an outside in
the radial direction across the periphery; and a third par-
tition member 34 which is provided so that an lower end
side thereof is fitted in an inner surface of the cylinder
32d as well as an upper end side thereof is connected
with the second partition member 33, and which forms
an annular space along the upper surface of the stator
32 of the electric motor 30.
[0022] The second partition member 33 is composed
of a cylindrical member, and an upper end side thereof
is fixed to the lower surface of the upper frame 24 with
screws or the like with the central axis vertically oriented.
[0023] The third partition member 34 includes a first
cylinder 34a extending vertically on the outer periphery
side of the upper surface of the stator 32 across the pe-
riphery, a second cylinder 34b extending vertically on an
inner periphery side of the upper surface of the stator 32
across the periphery, and a connecting part 34c as a flow
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passage closing plate which connects the first cylinder
34a and the second cylinder 34b successively in the pe-
ripheral direction. The third partition member 34 is con-
nected with the second partition member 33 by inserting
a lower end of the second partition member 33 between
a pair of cylindrical protruding pieces 34d extending up-
ward from an outer periphery side of the connecting part
34c across the periphery, while connected with the stator
32 by inserting the first cylinder 34a in the cylinder 32d
of the stator 32. The second cylinder 34b is provided so
as to extend from the inner periphery side of the upper
surface of the stator 32 to the lower surface of the upper
frame 24 to thereby divide the upper space of the electric
motor 30 into the rotor 31 side and the stator 32 side.
The first communication passage 16 communicates with
a space 35 located between the second cylinder 34b and
the second partition member 33. In the connecting part
34c, the communicating holes 34e as a plurality of refrig-
erant injection holes opened in round shapes are provid-
ed spaced apart from each other in the peripheral direc-
tion, the holes communicating the space 35 between the
second cylinder 34b and the second partition member
33 with a space 36 between the first cylinder 34a and the
second cylinder 34b. Each communicating hole 34e in-
creases a flow velocity of the refrigerant toward the upper
part of the coil 32c of the stator 32 to thereby discharge
the refrigerant by reducing a flow passage cross section
area of the refrigerant which flows out of the compressing
part 20 to flow into the space 17 on the electric motor 30
side.
[0024] In the compressor configured as described
above, when the drive shaft 23 is rotated by energizing
the electric motor 30, the revolving scroll member 22 re-
volves with respect to the fixed scroll member 21 in the
compressing part 20.
[0025] Thereby, the refrigerant flowing into the housing
10 from the refrigerant suction pipe 14 flows into the com-
pressing part 20, and is compressed between the respec-
tive spiral bodies of the fixed scroll member 21 and the
revolving scroll member 22, and then discharged into the
space 15a from the refrigerant discharge hole 21a. The
refrigerant discharged into the space 15a circulates in
the first communication passage 16 to flow into the space
35, and subsequently passes through each communica-
tion hole 34e to flow into the space 36. The refrigerant
having flowed into the space 36 circulates between the
coil 32c and the coil 32c of the stator 32 to flow into the
lower part of the space 17 from the lower end side of the
stator 32. Further, the refrigerant having flowed into the
lower part of the space 17 flows into the upper part of the
space 17 through the third communication passage 32e,
and subsequently flows into the space 15b through the
second communication passage 18 to flow out of the re-
frigerant discharge pipe 13 to the outside of the housing
10.
[0026] At this time, since the refrigerant discharged
from the compressing part 20 to flow into the space 35
contacts with an inner wall of the space 35, the lubrication

oil included in the refrigerant adheres to the inner wall of
the space 35 and thereby the refrigerant and the lubrica-
tion oil are separated from each other.
[0027] Moreover, since the refrigerant flowing into the
space 36 from the space 35 contacts with the coil 32c of
the stator 32 in a state of the increased flow velocity by
passing through the each communication hole 34e, the
lubrication oil included in the refrigerant adheres to the
coil 32c, and the refrigerant and the lubrication oil are
separated from each other as well as the coil 32c is ef-
fectively cooled with the refrigerant with the high flow
velocity.
[0028] Thus, according to the compressor of the
present embodiment, since the refrigerant flowing into
the space 17 at the electric motor 30 side from the com-
pressing part 20 is circulated toward the one end in the
central axis direction of the stator 32 formed in the cylin-
drical shape of the electric motor 30 so that the flow ve-
locity of the refrigerant circulating in the space 36 on the
downstream side may become faster than that in the
space 35 on the upstream side, a coil 32c of the stator
32 can be cooled with the refrigerant which circulates so
that the flow velocity thereof on the downstream side may
become faster than that on the upstream side toward the
one end in the central axis direction of the stator 32, thus
enabling to improve the cooling performance of the elec-
tric motor 30. Further, the lubrication oil included in the
refrigerant can be made to adhere to the stator 32 by
making the refrigerant collide with the one end in the cen-
tral axis direction of the stator 32, thus enabling to effi-
ciently separate the lubrication oil included in the refrig-
erant.
[0029] Moreover, since the refrigerant is circulated
from the connecting part 34c of the third partition member
34, and the communication hole 34e provided in the con-
necting part 34c toward the one end in the central axis
direction of the stator 32 so that the flow velocity thereof
on the downstream side may become faster than that on
the upstream side, the refrigerant can be circulated so
that the flow velocity thereof may become faster toward
the one end in the central axis direction of the stator 32
by reducing the flow passage cross section area of the
refrigerant without requiring a complicated mechanism,
thus enabling to reduce manufacturing cost.
[0030] Further, since the third partition member 34 is
provided spaced apart from the one end in the central
axis direction of the stator 32, and the plurality of the
communication holes 34e are provided spaced apart
from each other in the peripheral direction of the stator
32, the refrigerant can be injected uniformly to the one
end surface in the central axis direction of the stator 32
across the periphery, thus enabling to improve cooling
capacity of the electric motor 30, and separation capacity
of the refrigerant and the lubrication oil.
[0031] Note that although the above-described em-
bodiment shows such a compressor that the plurality of
round communication holes 34e are provided in the con-
necting part 34c of the third partition member 34, the
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compressor may be provided with a plurality of slits, each
of which increases the flow velocity of the refrigerant.
[0032] The preferred mode described in the present
specification is exemplary and is not restrictive. The
scope of the invention is shown by the accompanying
claims, and all the modifications included in the meaning
of those claims are contained in the present invention.

Claims

1. A compressor, comprising:

a compressing part for compressing a refriger-
ant;
an electric motor for driving the compressing
part;
a housing having the compressing part and the
electric motor housed inside; and
a refrigerant circulation mechanism for circulat-
ing the refrigerant to be flowed into a space at
the electric motor side from the compressing
part toward one end in a central axis direction
of a stator formed in a cylindrical shape of the
electric motor, wherein a flow velocity of the re-
frigerant on a downstream side is faster than
that on an upstream side.

2. The compressor according to claim 1, wherein:

the refrigerant circulation mechanism compris-
es a flow passage closing member for closing a
refrigerant flow passage between the compress-
ing part and the electric motor, and a refrigerant
injection hole provided in the flow passage clos-
ing member.

3. The compressor according to claim 2, wherein:

the flow passage closing member is provided
spaced apart from one end in the central axis
direction of the stator, and the plurality of refrig-
erant injection holes are provided spaced apart
from each other in a peripheral direction of the
stator.

4. The compressor according to any one of claims 1 to
3, wherein:

the refrigerant is carbon dioxide.
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