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An electric compressor may include: a housing part having
a refrigerant inlet through which refrigerant is introduced; a
boss part formed in the housing part, having a bearing
installed therein to support a rotating shaft, and guiding the
refrigerant to the bearing; a guide part formed in the housing
part, and inducing the refrigerant introduced into the refrig-
erant inlet toward the boss part, while delaying the move-
ment of the refrigerant; and a heating part mounted in the
housing part, and configured to provide heat to the guide part
in order to heat the refrigerant moved to the boss part.
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ELECTRIC COMPRESSOR

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority to Korean
application number 10-2017-0095859, filed on Jul. 28,
2017, which is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an electric com-
pressor, and more particularly, to an electric compressor
which can prevent a liquid-state refrigerant from directly
reaching a bearing, thereby improving the reliability of the
bearing.

[0003] There are a variety of parts which have been
developed to compress a refrigerant in a cooling system for
a vehicle. Among the parts, the development of an electric
compressor has been actively conducted. The electric com-
pressor is roughly divided into a driver, a compressor and a
controller.

[0004] The driver includes a driver housing forming the
exterior thereof and a stator and rotor which are coaxially
mounted in the driver housing. The compressor includes a
compressor housing forming the exterior thereof and
coupled to the rear of the driver housing and an orbiting
scroll and fixed scroll which are mounted so as to rotate
relatively to each other in the compressor housing. The
controller includes a cover housing forming the exterior
thereof and coupled to the front of the driver housing and
various driving circuits and elements such as a printed
circuit board (PCB), which are mounted in the cover hous-
ing.

[0005] Therefore, when a refrigerant is to be compressed
by the electric compressor, external power is applied to the
controller through a connection terminal and the like. Thus,
the controller transmits an operation signal to the driver
through a driving circuit and the like.

[0006] When the operation signal is transmitted to the
driver, the electromagnet-type stator pressed against the
inner circumferential surface of the driver housing is excited
and magnetized. Then, an electromagnetic interaction
between the rotor and the stator rotates the rotor at high
speed.

[0007] In this way, when a rotating shaft of the driver is
rotated at high speed, the orbiting scroll of the compressor
coupled to the rear of the rotating shaft is rotated at high
speed in synchronization with the rotation of the rotating
shaft. Then, an interaction between the orbiting scroll and
the fixed scroll, which are matched to face each other,
compresses a refrigerant on the outer periphery of the scroll
toward the center of the scroll and discharges the com-
pressed refrigerant to a refrigerant line, the scroll being
fluidly coupled from the driver to the compressor.

[0008] In this way, the electric compressor completes the
series of refrigerant compressing operations, and the rotating
shaft of the rotor rotated at high speed within the driver
housing by the interaction with the stator of the driver is
rotatably supported by the driver housing through a bearing.
[0009] At this time, since the driver housing is formed in
a cylindrical shape of which only one side is opened, the
driver housing has a bearing housing formed in a protruding
shape to fix the bearing to the finished surface. The bearing
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housing surrounds the circumferential surface of the bearing
mounted in an inner assembly groove.

[0010] Therefore, when the bearing is mounted in the
bearing housing, the outer circumferential surface of the
bearing, which is brought in contact with the assembly
surface of the bearing housing, cannot be exposed to the
outside, and the refrigerant stored in the driver housing may
not reach the outer circumferential surface of the bearing.
Thus, when heat is generated by friction with the rotating
shaft of the driver rotor rotated at a high speed of 7,000 rpm
during an operation of the compressor, cooling may not be
effectively performed through the outer circumferential sur-
face. In this case, the lifespan or silence of the bearing may
be degraded.

[0011] In order to solve such a problem, a separate flow
path may be formed in the bearing housing, such that the
refrigerant can reach the bearing. However, when the liquid-
state refrigerant is transferred to the bearing by an abnormal
operation of the compressor, the liquid-state refrigerant may
remove lubricant applied onto the bearing, thereby causing
a damage of the bearing. Therefore, there is a demand for a
device capable of solving the problem.

[0012] The related art of the present invention is disclosed
in Korean Patent Publication No. 2013-0011634 published
on Jan. 30, 2013 and entitled “Electric compressor”.

SUMMARY OF THE INVENTION

[0013] Embodiments of the present invention are directed
to an electric compressor which can prevent a liquid-state
refrigerant from directly reaching a bearing, thereby improv-
ing the reliability of the bearing.

[0014] In one embodiment, an electric compressor may
include: a housing part having a refrigerant inlet through
which refrigerant is introduced; a boss part formed in the
housing part, having a bearing installed therein to support a
rotating shaft, and guiding the refrigerant to the bearing; a
guide part formed in the housing part, and inducing the
refrigerant introduced into the refrigerant inlet toward the
boss part, while delaying the movement of the refrigerant;
and a heating part mounted in the housing part, and config-
ured to provide heat to the guide part in order to heat the
refrigerant moved to the boss part.

[0015] The housing part may include: a finished part
having one side brought in contact with the heating part, and
having the boss part formed at the other side thereof; and a
circumference part protruding from the edge of the finished
part, and having the refrigerant inlet formed therein.
[0016] The finished part may be formed of a thermal
conductive material.

[0017] Only a portion of the finished part, which is
brought in contact with the heating part, may be formed of
a thermal conductive material.

[0018] The boss part may include: a boss formed at the
other side of the finished part so as to surround the bearing;
and a boss hole formed at a portion of the boss so as to guide
the refrigerant into the boss.

[0019] The guide part may include: a first guide part
protruding from the other side of the finished part, and
guiding the refrigerant along a long-distance path from the
refrigerant inlet to the boss hole; and a second guide part
protruding from the other side of the finished part, and
guiding the refrigerant along a short-distance path from the
refrigerant inlet to the boss hole.
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[0020] The first and second guide parts may be formed in
a linear protrusion shape, and protruded to a lower height
than the boss part.

[0021] The heating part may be disposed between the first
and second guide parts.

[0022] The first and second guide parts may have a curved
surface protruding in the moving direction of the refrigerant.
[0023] The guide part may further include one or more
third induction parts protruding from the first and second
guide parts so as to delay the movement of the refrigerant.
[0024] The third induction part may be protruded to the
same height as the first and second guide parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 schematically illustrates an electric com-
pressor in accordance with an embodiment of the present
invention.

[0026] FIG. 2 schematically illustrates a housing part of
the electric compressor in accordance with the embodiment
of the present invention.

[0027] FIG. 3 schematically illustrates a boss part of the
electric compressor in accordance with the embodiment of
the present invention.

[0028] FIG. 4 schematically illustrates a guide part of the
electric compressor in accordance with the embodiment of
the present invention.

[0029] FIG. 5 schematically illustrates that the guide part
of the electric compressor in accordance with the embodi-
ment of the present invention is formed with a curved
surface.

[0030] FIG. 6 schematically illustrates that a third guide
part is added to the guide part of the electric compressor in
accordance with the embodiment of the present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0031] Hereafter, an electric compressor in accordance
with an embodiment of the present invention will be
described in detail with reference to the accompanying
drawings. It should be noted that the drawings are not to
precise scale and may be exaggerated in thickness of lines or
sizes of components for descriptive convenience and clarity
only. Furthermore, the terms as used herein are defined by
taking functions of the invention into account and can be
changed according to the custom or intention of users or
operators. Therefore, definition of the terms should be made
according to the overall disclosures set forth herein.
[0032] FIG. 1 schematically illustrates an electric com-
pressor in accordance with an embodiment of the present
invention. Referring to FIG. 1, the electric compressor 1 in
accordance with the embodiment of the present invention
may include a housing part 10, a boss part 20, a guide part
30 and a heating part 40.

[0033] The housing part 10 may have a refrigerant inlet 18
through which a refrigerant is introduced. For example, a
stator and rotor for generating rotation power of a rotating
shaft 19 may be mounted in the housing part 10. The housing
part 10 may include a controller mounted at one end thereof,
the controller being electrically connected to the stator and
configured to control the operation of the rotating shaft 19 by
driving or stopping the rotator.

[0034] The boss part 20 may be formed in the housing part
10, have a bearing 29 installed therein to support the rotating
shaft 19, and guide the refrigerant to the bearing 29. For
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example, the boss part 20 may protrude from a side surface
of the housing part 10, and a part of the refrigerant flowing
into the housing part 10 may reach the bearing 29 in order
to cool the bearing 29.

[0035] The guide part 30 may be formed in the housing
part 10, and delay and induce the refrigerant introduced
through the refrigerant inlet 18 toward the boss part 20 while
delaying the movement of the refrigerant. For example, the
guide part 30 protruding from the housing part 10 may be
disposed on the transfer path of the refrigerant which is
introduced through the refrigerant inlet 18 and moved. The
refrigerant discharged from the refrigerant inlet 18 may be
caught by the guide part 30, and stay in the guide part 30
while forming a vortex.

[0036] The heating part 40 may be mounted in the housing
part 10, and provide heat to the guide part 30 in order to heat
the refrigerant moved to the boss part 20. For example, the
heating part 40 may be included in the controller mounted at
the end of the housing part 10. More specifically, an inverter
for converting a current may be applied as the heating part
40.

[0037] FIG. 2 schematically illustrates the housing part of
the electric compressor in accordance with the embodiment
of the present invention. Referring to FIGS. 1 and 2, the
housing part 10 may include a finished part 11 and a
circumference part 12.

[0038] The heating part 40 may be brought in contact with
one side of the finished part 11. The boss part 20 may be
formed at the other side of the finished part 11. The finished
part 11 may include a thermal conductive material.

[0039] For example, the finished part 11 may be formed in
a disk shape, and the heating part 40 may be brought in
contact with the rear surface of the finished part 11, such that
heat can be transferred to the finished part 11. The heating
part 40 may be disposed in the region of the guide part 30,
and only the portion of the finished part 11, which is brought
in contact with the heating part 40, may be formed of a
thermal conductive material.

[0040] The rotating shaft 19 may be disposed through the
finished part 11, and the boss part 20 may surround the
rotating shaft 19. The bearing 29 may be inserted between
the rotating shaft 19 and the boss part 20, and support the
rotation of the rotating shaft 19.

[0041] The circumference part 12 may protrude from the
edge of the finished part 11, and the refrigerant inlet 18 may
be formed in the circumference part 12. For example, the
stator and rotor for generating rotation power of the rotating
shaft 19 may be mounted in the circumference part 12.
[0042] FIG. 3 schematically illustrates the boss part of the
electric compressor in accordance with the embodiment of
the present invention. Referring to FIGS. 1 to 3, the boss part
20 in accordance with the embodiment of the present
invention may include a boss 21 and a boss hole 22.
[0043] The boss 21 may protrude from the other side of the
finished part 11 so as to surround the bearing 29. The boss
hole 22 may be formed at a portion of the boss 21, and guide
the refrigerant into the boss 21.

[0044] For example, when the boss part 20 is seen from
the front, the boss hole 22 may be formed at the top of the
boss 21. The refrigerant inlet 18 may be located at a higher
position than the boss hole 22. Therefore, the refrigerant
discharged from the refrigerant inlet 18 may pass above the
boss 21.
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[0045] FIG. 4 schematically illustrates the guide part of
the electric compressor in accordance with the embodiment
of the present invention.

[0046] Referring to FIGS. 1 to 4, the guide part 30 in
accordance with the embodiment of the present invention
may include a first guide part 31 and a second guide part 32.
[0047] The first guide part 31 may protrude from the other
side of the finished part 11, and guide the refrigerant along
a long-distance path from the refrigerant inlet 18 to the boss
hole 22. The second guide part 32 may protrude from the
other side of the finished part 11, and guide the refrigerant
along a short-distance path from the refrigerant inlet 18 to
the boss hole 22.

[0048] For example, since the first and second guide parts
31 and 32 are formed with linear protrusions and have a
smaller height than the boss part 20, a part of the moved
refrigerant may be caught by the first and second guide parts
31 and 32. Therefore, the refrigerant can be prevented from
rapidly and excessively flowing into the boss hole 22. At this
time, the heating part 40 may be disposed between the first
and second guide parts 31 and 32, and heat the held
refrigerant.

[0049] FIG. 5 schematically illustrates that the guide part
of the electric compressor in accordance with the embodi-
ment of the present invention is formed with a curved
surface. Referring to FIG. 5, the first and second guide parts
31 and 32 may be formed with a curved surface. For
example, the curved surfaces of the first and second guide
parts 31 and 32 may be protruded in the moving direction of
the refrigerant, in order to maximize the induction area for
the refrigerant.

[0050] FIG. 6 schematically illustrates that a third guide
part is added to the guide part of the electric compressor in
accordance with the embodiment of the present invention.
Referring to FIG. 6, the guide part 30 in accordance with the
embodiment of the present invention may further include
one or more third induction parts 33.

[0051] The one or more third induction parts 33 may
protrude in the longitudinal directions of the first and second
guide parts 31 and 32, and delay the movement of the
refrigerant. For example, the third induction part 33 may be
protruded to the same height as the first and second guide
parts 31 and 32.

[0052] The operation of the electric compressor in accor-
dance with the embodiment of the present invention will be
described as follows.

[0053] When the electric compressor 1 is normally oper-
ated, the gas-state refrigerant introduced into the housing
part 10 through the refrigerant inlet 18 may flow into the
boss part 20 through the guide part 30, and cool the bearing
29 to support the rotating shaft 19.

[0054] When the electric compressor 1 is abnormally
operated to introduce the liquid-state refrigerant through the
refrigerant inlet 18, the liquid-state refrigerant may be
converted into the gas-state refrigerant by the heating part 40
while the movement of the liquid-state refrigerant is delayed
along the guide part 30. The gas-state refrigerant may flow
into the boss part 20 through the guide part 30, thereby
cooling the bearing 29 to support the rotating shaft 19.
[0055] That is, when the movement of the refrigerant is
delayed by the guide part 30, the heating part 40 may heat
the liquid-state refrigerant caused by an abnormal operation,
and convert the liquid-state refrigerant into the gas-state
refrigerant.
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[0056] Therefore, since the liquid-state refrigerant can be
prevented from flowing into the boss part 20, the lubricant
contained in the bearing 29 can be protected from the
liquid-state refrigerant.

[0057] Inthe electric compressor 1 in accordance with the
embodiment of the present invention, the refrigerant can be
induced into the boss part 20 by the guide part 30, and cool
the bearing 29 to support the rotating shaft 19.

[0058] Furthermore, the heating part 40 can heat the
liquid-state refrigerant to convert into the gas-state refrig-
erant, while the movement of the liquid-state refrigerant is
delayed by the guide part 30, which makes it possible to
prevent a reduction in lifespan of the bearing 29.

[0059] Although preferred embodiments of the invention
have been disclosed for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as defined in the accom-
panying claims.

What is claimed is:

1. An electric compressor comprising:

a housing part having a refrigerant inlet through which
refrigerant is introduced;

a boss part formed in the housing part, having a bearing
installed therein to support a rotating shaft, and guiding
the refrigerant to the bearing;

a guide part formed in the housing part, and inducing the
refrigerant introduced into the refrigerant inlet toward
the boss part, while delaying the movement of the
refrigerant; and

a heating part mounted in the housing part, and configured
to provide heat to the guide part in order to heat the
refrigerant moved to the boss part.

2. The electric compressor of claim 1, wherein the hous-

ing part comprises:

a finished part having one side brought in contact with the
heating part, and having the boss part formed at the
other side thereof; and

a circumference part protruding from the edge of the
finished part, and having the refrigerant inlet formed
therein.

3. The electric compressor of claim 2, wherein the fin-

ished part is formed of a thermal conductive material.

4. The electric compressor of claim 3, wherein only a
portion of the finished part, which is brought in contact with
the heating part, is formed of a thermal conductive material.

5. The electric compressor of claim 2, wherein the boss
part comprises:

a boss formed at the other side of the finished part so as

to surround the bearing; and

a boss hole formed at a portion of the boss so as to guide
the refrigerant into the boss.

6. The electric compressor of claim 5, wherein the guide

part comprises:

a first guide part protruding from the other side of the
finished part, and guiding the refrigerant along a long-
distance path from the refrigerant inlet to the boss hole;
and

a second guide part protruding from the other side of the
finished part, and guiding the refrigerant along a short-
distance path from the refrigerant inlet to the boss hole.

7. The electric compressor of claim 6, wherein the first
and second guide parts are formed in a linear protrusion
shape, and protruded to a lower height than the boss part.
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8. The electric compressor of claim 6, wherein the heating
part is disposed between the first and second guide parts.

9. The electric compressor of claim 6, wherein the first
and second guide parts have a curved surface protruding in
the moving direction of the refrigerant.

10. The electric compressor of claim 6, wherein the guide
part further comprises one or more third induction parts
protruding from the first and second guide parts so as to
delay the movement of the refrigerant.

11. The electric compressor of claim 10, wherein the third
induction part is protruded to the same height as the first and
second guide parts.
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