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(54) SCROLL COMPRESSOR

(57) Scroll compressor in which a discharge port
(325) is formed at a central portion thereof, and a pair of
two compression chambers continuously moving toward
the discharge port are formed, and a plurality of bypass
portions (381, 382) are formed at each interval along a
movement path of each compression chamber in the both
compression chambers, and compression gradients of
the both compression chambers are formed to be differ-
ent from each other, a total cross-sectional area of the
second bypass hole (382) is larger than a total cross-sec-
tional area of the first bypass hole (381) within a range
of a rotation angle of 180 degrees along the first wrap
from an inner end of the first wrap with respect to an axial
center (O) of the rotating shaft.
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Description

[0001] The present disclosure relates to a scroll com-
pressor, and more particularly, to a bypass hole for by-
passing a part of refrigerant compressed prior to dis-
charge.
[0002] The scroll compressor is a compressor forming
a compression chamber made of a suction chamber, an
intermediate pressure chamber, and a discharge cham-
ber between both scrolls while performing a relative or-
biting motion in engagement with a plurality of scrolls.
Such a scroll compressor may obtain a relatively high
compression ratio as compared with other types of com-
pressors while smoothly connecting suction, compres-
sion, and discharge strokes of refrigerant, thereby ob-
taining stable torque. Therefore, the scroll compressor
is widely used for compressing refrigerant in an air con-
ditioner or the like. Recently, a high-efficiency scroll com-
pressor having a lower eccentric load and an operation
speed at 180 Hz or higher has been introduced.
[0003] The behavior characteristics of the scroll com-
pressor may be determined by the shape of a fixed wrap
and an orbiting wrap. The fixed wrap and the orbiting
wrap may have any shape, but usually have a form of an
involute curve that can be easily processed. The involute
curve denotes a curve corresponding to a trajectory
drawn by an end of thread when the thread wound around
a base circle having an arbitrary radius is released. When
the involute curve is used, a thickness of the wrap is
constant and a capacity change rate may be also con-
stant, and therefore, a number of turns of the wrap should
be increased to obtain a high compression ratio, but in
this case, it has a drawback in which a size of the com-
pressor also increases.
[0004] Furthermore, the orbiting scroll is typically
formed on one lateral surface of a circular disk-shaped
end plate and the orbiting wrap, and a boss portion is
formed on a rear surface that is not formed with the or-
biting wrap and connected to a rotation shaft for orbitally
driving the orbiting scroll. Such a shape may form an
orbiting wrap over a substantially overall area of the end
plate, thereby decreasing a diameter of the end plate
portion for obtaining the same compression ratio. On the
contrary, an action point to which a repulsive force of
refrigerant is applied and an action point to which a re-
action force for cancelling out the repulsive force is ap-
plied are separated from each other in a vertical direction,
thereby causing a problem of increasing vibration or
noise while the behavior of the orbiting scroll becomes
unstable during the operation process.
[0005] In view of this, there is known a so-called axial
through scroll compressor in which a point where the
rotating shaft and the orbiting scroll are combined overlap
with the orbiting wrap in a radial direction. In such an
axial through scroll compressor, an action point of a re-
pulsive force of refrigerant and an action point of the re-
action force may act on the same point, thereby greatly
reducing a problem of the inclination of the orbiting scroll.

[0006] On the other hand, according to the above-de-
scribed axial through scroll compressor, a bypass hole
may be formed in the middle of the compression chamber
similarly to a typical scroll compressor to discharge a part
of refrigerant to be compressed in advance. Through this,
it may be possible to prevent over compression that may
occur due to excessive inflow of liquid refrigerant and oil,
in advance thereby enhancing compression efficiency as
well as securing reliability.
[0007] However, in the above-described axial through
scroll compressor in the related art, a discharge port may
be formed at a position eccentric from the center of the
orbiting scroll, thereby causing a difference in flow rate
of refrigerant while compression gradients (volume re-
duction gradients) of both compression chambers be-
come different from each other. In other words, as a com-
pression chamber (hereinafter, referred to as a second
compression chamber or a B pocket) having a shorter
compression path length between both compression
chambers may have a relatively steep compression gra-
dient as compared to a compression chamber (hereinaf-
ter, referred to as a first compression chamber or a A
pocket) having a longer compression path length, a
speed of refrigerant in the second compression chamber
may become higher than the speed of refrigerant in the
first compression chamber. Accordingly, over compres-
sion may occur in the second compression chamber as
compared to the first compression chamber, thereby re-
ducing the overall efficiency of the compressor.
[0008] However, according to a shaft-through scroll
compressor in the related art, bypass holes belonging to
both compression chambers may be formed to have the
same cross-sectional area at the same rotation angle
position, and therefore, a difference in compression gra-
dient with respect to both compression chambers cannot
be solved. As a result, over-compression loss may occur
in a compression chamber having a larger compression
gradient (i.e., second compression chamber) as de-
scribed above, thereby causing a problem of reducing
the overall compression efficiency of the entire compres-
sor.
[0009] An object of the present disclosure is to provide
a scroll compressor capable of minimizing over-com-
pression loss in a compression chamber having a large
compression gradient when compression gradients (or
volume reduction gradients) of both compression cham-
bers are different from each other.
[0010] Another object of the present disclosure is to
provide a scroll compressor capable of reducing a com-
pression gradient difference between both compression
chambers when compression gradients (or volume re-
duction slopes) of both compression chambers are dif-
ferent from each other.
[0011] In order to achieve the foregoing objectives of
the present disclosure, there is provided a scroll com-
pressor in which an overall cross-sectional area of sec-
ond discharge bypass holes communicating with a com-
pression chamber having a larger compression gradient
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or having a larger volume reduction gradient of the com-
pression chamber is larger than that of first discharge
bypass holes communicating with a compression cham-
ber having a smaller compression gradient or having a
smaller volume reduction gradient of the compression
chamber.
[0012] Here, an interval of the second discharge by-
pass holes may be formed to be smaller than that of the
first discharge bypass holes within a rotation angle range
of up to 180 degrees from an inner end portion of a fixed
wrap among wraps forming the compression chambers.
[0013] Furthermore, a number of the second discharge
bypass holes may be formed to be larger than that of the
first discharge bypass holes within a rotation angle range
of up to 180 degrees from an inner end portion of a fixed
wrap among wraps forming the compression chambers.
[0014] In addition, in order to achieve the foregoing
objectives of the present disclosure, there is provided a
scroll compressor in which a discharge port is provided,
and a pair of two compression chambers continuously
moving toward the discharge port are formed, and a plu-
rality of bypass portions are formed at each interval along
a movement path of each compression chamber in the
both compression chambers, and compression gradients
of the both compression chambers are formed to be dif-
ferent from each other, wherein when a compression
chamber having a relatively smaller compression gradi-
ent and a compression chamber having a relatively larger
compression gradient between the both compression
chambers are defined as a first compression chamber
and a second compression chamber, respectively, and
bypass portions communicating with the first compres-
sion chamber and bypass portions communicating with
the second compression chamber are defined as first
bypass portions and second bypass portions, respective-
ly, bypass portions closest to the discharge port, among
the second bypass portions, have a narrowest interval.
[0015] Here, an overall cross-sectional area of the first
bypass portion and an overall cross-sectional area of the
second bypass portion may be formed to be the same
as each other.
[0016] Furthermore, the first bypass portion and the
second bypass portion may be configured with a plurality
of bypass holes, respectively, and the each bypass por-
tion may be configured with the same number of bypass
holes.
[0017] Furthermore, a number of the first bypass por-
tions and a number of the second bypass portions may
include a plurality of bypass holes, respectively, and the
cross-sectional areas of the respective bypass holes may
be all formed to be the same.
[0018] Furthermore, an overall cross-sectional area of
the second bypass portion may be formed to be larger
than that of the first bypass portion.
[0019] Furthermore, the first bypass portion and the
second bypass portion may include a plurality of bypass
holes, respectively, and the second bypass portion may
be formed with a larger number of bypass holes than the

first bypass portion.
[0020] Here, a plurality of discharge ports may be pro-
vided and formed to communicate independently with
the each compression chamber.
[0021] In addition, in order to achieve the foregoing
objectives of the present disclosure, there is provided a
scroll compressor, including a first scroll in which a first
wrap is formed on one lateral surface of a first plate por-
tion, and a discharge port penetrated in the thickness
direction of the first plate portion is eccentrically formed
with respect to the center of the first plate portion in the
vicinity of an inner end portion of the first wrap, and a
plurality of first bypass holes are formed at a predeter-
mined intervals at a plurality of positions, respectively,
along an inner surface of the first wrap, and a plurality of
second bypass holes are formed at a predetermined in-
tervals at a plurality of positions, respectively, along an
outer surface of the first wrap, in a penetrating manner
in the thickness direction of the first plate portion between
the inner surface and the outer surface of the first wrap;
a second scroll in which a second wrap engaged with the
first wrap is formed on one lateral surface of a second
plate portion, wherein a first compression chamber is
formed between the inner surface of the first wrap and
an outer surface of the second wrap, and a second com-
pression chamber is formed between the outer surface
of the first wrap and an inner surface of the second wrap
while the second scroll performs an orbiting movement
with respect to the first scroll; and a rotating shaft having
an eccentric portion to be coupled through a central por-
tion of the second scroll to overlap with the second wrap
in a radial direction, wherein when bypass holes commu-
nicating with the first compression chamber and bypass
holes communicating with the second compression
chamber are defined as first bypass portions and second
bypass portions, respectively, an interval between a by-
pass portion closest to the discharge port and a next by-
pass portion adjacent to the bypass portion among the
first bypass portions is defined as a first inner interval,
and an interval between a bypass portion closest to the
discharge port and a next bypass portion adjacent to the
bypass portion among the second bypass portions is de-
fined as a first outer interval, respectively, the first outer
interval is formed to be smaller than the first inner interval.
[0022] Here, wherein the bypass holes may be formed
by successively forming at least two or more bypass
holes to constitute a plurality of bypass portions, and a
number of bypass holes belonging to the one group may
be formed to be the same for each group.
[0023] Furthermore, wherein the bypass holes may be
formed by successively forming at least two or more by-
pass holes to constitute a plurality of bypass portions,
and each cross-sectional area of bypass holes belonging
to the one group may be formed to be the same.
[0024] Furthermore, a number of groups belonging to
the second compression chamber may be formed to be
larger than that belonging to the first compression cham-
ber.
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[0025] Furthermore, a cross-sectional area of the en-
tire bypass holes belonging to the second compression
chamber may be formed to be larger than that of the
entire bypass holes belonging to the first compression
chamber.
[0026] Here, the discharge port may include a first dis-
charge port communicating with the first compression
chamber; and a second discharge port communicating
with the second compression chamber.
[0027] Moreover, in order to achieve the foregoing ob-
jectives of the present disclosure, there is provided a
scroll compressor, including a casing in which oil is stored
in an inner space thereof; a drive motor provided in an
inner space of the casing; a rotating shaft coupled to the
drive motor; a frame provided below the drive motor; a
first scroll provided below the frame in which a first wrap
is formed on one lateral surface of a first plate portion,
and a discharge port is formed adjacent to a central side
end portion of the first wrap, and at least one first bypass
hole and at least one second bypass hole are formed
around an inner surface of the first wrap and around an
outer surface of the first wrap, respectively, and the first
bypass holes and the second bypass holes are formed
at intervals along the formation direction of the first wrap;
and a second scroll provided between the frame and the
first scroll in which a second wrap engaged with the first
wrap is formed on one lateral surface of the second plate
portion, and the rotating shaft is eccentrically coupled to
the second wrap to overlap with the second wrap in a
radial direction, and a pair of two compression chambers
are formed between the second scroll and the first scroll
while the second scroll performs an orbiting movement
with respect to the first scroll, wherein an overall cross-
sectional area of the second bypass holes may be formed
to be larger than an overall cross-sectional area of the
first bypass holes within a range of a rotation angle of
180 degrees along the first wrap from an inner end of the
first wrap.
[0028] Here, an overall cross-sectional area of the first
bypass holes may be formed to be the same as that of
the second bypass holes.
[0029] Furthermore, an overall cross-sectional area of
the second bypass holes may be formed to be larger than
an overall cross-sectional area of the first bypass holes.
[0030] Furthermore, a number of the first bypass holes
may be formed to be the same as a number of the second
bypass holes.
[0031] Furthermore, a number of the second bypass
holes may be formed to be larger than that of the first
bypass holes within the range.
[0032] Furthermore, when the compression chamber
to which the first bypass hole belongs and the second
bypass hole belongs are respectively defined as a first
compression chamber and a second compression cham-
ber between the pair of two compression chambers, and
wherein a compression gradient of the second compres-
sion chamber may be a larger than that of the second
compression chamber.

[0033] Here, the discharge port may include a first dis-
charge port communicating with the first compression
chamber; and a second discharge port communicating
with the second compression chamber.
[0034] According to a scroll compressor according to
the present disclosure, bypass holes formed in a com-
pression chamber having a larger compression gradient
between both compression chambers may be formed at
a discharge side in a concentrating manner as compared
to bypass holes formed in the other compression cham-
ber to alleviate a compression gradient in a compression
chamber having a larger compression gradient so as to
prevent over compression, thereby enhancing an overall
efficiency of the compressor.
[0035] Furthermore, an interval between bypass holes
formed in a compression chamber having a larger com-
pression gradient between both compression chambers
may be formed at a discharge side to be smaller than
that in the other compression chamber to alleviate a com-
pression gradient in a compression chamber having a
larger compression gradient so as to prevent over com-
pression, thereby enhancing an overall efficiency of the
compressor.
[0036] In addition, a cross-sectional area of the entire
bypass holes formed in a compression chamber having
a larger compression gradient between both compres-
sion chambers may be formed at a discharge side to be
larger than that in the other compression chamber to al-
leviate a compression gradient in a compression cham-
ber having a larger compression gradient so as to prevent
over compression, thereby enhancing an overall efficien-
cy of the compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0038] In the drawings:

FIG. 1 is a longitudinal sectional view illustrating a
lower compression type scroll compressor according
to the present disclosure;
FIG. 2 is a cross-sectional view illustrating a com-
pression portion in FIG. 1;
FIG. 3 is a front view illustrating a part of a rotating
shaft for explaining a sliding portion in FIG. 1;
Fig. 4 is a longitudinal sectional view for explaining
the oil supply passage between a back-pressure
chamber and a compression chamber in FIG. 1;
FIG. 5 is a schematic view illustrating a volume dia-
gram for a first compression chamber and a second
compression chamber in a typical axial through scroll
compressor;
FIG. 6 is a plan view illustrating an embodiment of a
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first scroll to which bypass holes according to the
present embodiment are applied;
FIGS. 7A and 7B are compression diagrams in which
a pressure change for a second compression cham-
ber in a lower compression scroll compressor pro-
vided with bypass holes illustrated in FIG. 6 is com-
pared with the related art; and
FIGS. 8 through 10 are views illustrating other em-
bodiments in which bypass holes are formed in the
same manner as in the foregoing embodiment, but
a size or number of bypass holes may be formed in
a different manner.

DETAILED DESCRIPTION

[0039] Hereinafter, a scroll compressor according to
the present disclosure will be described in detail with ref-
erence to an embodiment illustrated in the accompanying
drawings.
[0040] In general, a scroll compressor may be divided
into a low pressure type in which a suction pipe is com-
municated with an internal space of a casing constituting
a low pressure portion and a high pressure type in which
a suction pipe is directly communicated with the com-
pression chamber. Accordingly, in the low pressure type,
a drive unit is provided in a suction space which is a low
pressure portion, however, in the high pressure type, a
drive unit is provided in a discharge space which is a high
pressure portion. Such a scroll compressor may be di-
vided into an upper compression type and a lower com-
pression type according to the positions of the drive unit
and the compression unit, and it is referred to as an upper
compression type when the compression unit is located
above the drive unit, and referred to as a lower compres-
sion type when the compression unit is located below the
drive unit. Hereinafter, a scroll compressor of a type in
which a rotating shaft overlaps with an orbiting wrap on
the same plane in a lower compression type scroll com-
pressor will be described as a representative example.
This type of scroll compressor is known to be suitable for
application to refrigeration cycles under high temperature
and high compression ratio conditions.
[0041] FIG. 1 is a longitudinal sectional view illustrating
a lower compression type scroll compressor according
to the present disclosure, and FIG. 2 is a cross-sectional
view illustrating a compression unit in FIG. 1, and FIG. 3
is a front view illustrating a part of a rotating shaft for
explaining a sliding portion in FIG. 1, and FIG. 4 is a
longitudinal sectional view for explaining the oil supply
passage between a back pressure chamber and a com-
pression chamber in FIG. 1.
[0042] Referring to FIG. 1, a lower compression type
scroll compressor according to the present embodiment
may be provided with a motor drive unit 20 having a drive
motor within a casing 10 to generate a rotational force,
and provided with a compression unit 30 having a pre-
determined space (hereinafter, referred to as an inter-
mediate space) 10a below the motor drive unit 20 to re-

ceive rotational force of the motor drive unit 20 and com-
press refrigerant.
[0043] The casing 10 may include a cylindrical shell 11
constituting a sealed container, an upper shell 12 cover-
ing an upper portion of the cylindrical shell 11 to constitute
a sealed container together, and a lower shell 13 covering
a lower portion of the cylindrical shell 11 to constitute a
sealed container together as well as forming an oil stor-
age space 10c.
[0044] The refrigerant suction pipe 15 may pass
through a lateral surface of the cylindrical shell 11 and
directly communicate with a suction chamber of the com-
pression unit 30, and a refrigerant discharge pipe 16 com-
municating with an upper space 10b of the casing 10 may
be provided at an upper portion of the upper space 12.
The refrigerant discharge pipe 16 may correspond to a
passage through which compressed refrigerant dis-
charged to the upper space 10b of the casing 10 from
the compression unit 30 is discharged to the outside, and
the refrigerant discharge pipe 16 may be inserted up to
the middle of the upper space 10b of the casing 10 to
allow the upper space 10b to form a kind of oil separation
space. Furthermore, according to circumstances, an oil
separator (not shown) for separating oil mixed with re-
frigerant may be connected to the refrigerant suction pipe
15 at an inside of the casing 10 or within the upper space
10b including the upper space 10b.
[0045] The motor drive unit 20 may include a stator 21
and a rotor 22 rotating at an inside of the stator 21. The
stator 21 is formed with teeth and slots forming a plurality
of coil winding portions (not shown) along a circumfer-
ential direction on an inner circumferential surface there-
of, and a coil 25 is wound therearound, and a gap be-
tween an inner circumferential surface of the stator 21
and an outer circumferential surface of the rotor 22 and
the coil winding portions are combined to form a second
refrigerant passage (PG2). As a result, refrigerant dis-
charged into the intermediate space 10a between the
motor drive unit 20 and the compression unit 30 through
the first refrigerant passage (PG1) which will be described
later moves to the upper space 10b formed at an upper
side of the motor drive unit 20 through the second refrig-
erant passage (PG2) formed in the motor drive unit 20.
[0046] Furthermore, a plurality of D-cut faces 21a are
formed on an outer circumferential surface of the stator
21 along a circumferential direction, and D-cut face 21a
may be formed with a first oil passage (PO1) to allow oil
to pass between an inner circumferential surface of the
cylindrical shell 11 and the D-cut face 21a. As a result,
oil separated from refrigerant in the upper space 10b
moves to the lower space 10c through the first oil passage
(PO1) and the second oil passage (PO2) which will be
described later.
[0047] A frame 31 constituting the compression unit 30
may be fixedly coupled to an inner circumferential surface
of the casing 10 at a predetermined distance below the
stator 21. The outer circumferential surface of the frame
31 may be shrink-fitted or welded and fixedly coupled to
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an inner circumferential surface of the cylindrical shell 11.
[0048] Furthermore, an annular frame sidewall portion
(first sidewall portion) 311 is formed at an edge of the
frame 31, and a plurality of communication grooves 311b
are formed along a circumferential direction on an outer
circumferential surface of the first sidewall portion 311.
The communication groove 311b together with the com-
munication groove 322b of the first scroll 32 which will
be described later forms a second oil passage (PO2).
[0049] In addition, a first shaft receiving portion 312 for
supporting a main bearing portion 51 of a rotating shaft
50 which will be described later is formed in the center
of the frame 31, and a first shaft receiving hole 312a may
be formed in an axial direction on the first shaft receiving
portion such that the upper plate 51 of the 50 of the ro-
tating shaft 50 is rotatably inserted and supported in a
radial direction.
[0050] Furthermore, a fixed scroll (hereinafter, referred
to as a first scroll) 32 may be provided on a lower surface
of the frame 31 with an orbiting scroll (hereinafter, re-
ferred to as a second scroll) 33 eccentrically connected
to the rotating shaft 50 interposed therebetween. The
first scroll 32 may be fixedly coupled to the frame 31, but
may also be movably coupled in an axial direction.
[0051] On the other hand, the first scroll 32 has a fixed
plate portion (hereinafter, referred to as a first plate por-
tion 321) formed in a substantially disc shape, and a scroll
sidewall portion (hereinafter, referred to as a second
sidewall portion) 322 coupled to a lower edge of the frame
31 may be formed at an edge of the first plate portion 321.
[0052] A suction port 324 through which the refrigerant
suction pipe 15 communicates with the suction chamber
may be formed in one side of the second sidewall portion
322, and a discharge port 325a, 325b communicating
with a discharge chamber to discharge compressed re-
frigerant may be formed at a central portion of the first
plate portion 321. Only one of the discharge ports 325a,
325b may be formed to communicate with both a first
compression chamber (V1) and a second compression
chamber (V2) which will be described later, but a plurality
of discharge ports 325a, 325b may be also formed to
independently communicate with compression cham-
bers (V1, V2), respectively.
[0053] In addition, the foregoing communication
groove 322b is formed on an outer circumferential sur-
face of the second sidewall portion 322, and the commu-
nication groove 322b together with the communication
groove 311b of the first sidewall portion 311 forms a sec-
ond oil passage (PO2) for guiding oil to the lower space
10c.
[0054] Furthermore, a discharge cover 34 for guiding
refrigerant discharged from the compression chamber
(V) to a refrigerant passage which will be described later
may be coupled to a lower side of the first scroll 32. An
inner space of the discharge cover 34 may be formed to
receive an inlet of the first refrigerant passage (PG1) for
guiding refrigerant discharged from the compression
chamber (V) through the discharge port 325a, 325b to

an upper space 10b of the casing 10, more particularly,
a space between the motor drive unit 20 and the com-
pression unit 30 while at the same receiving the discharge
port 325a, 325b.
[0055] Here, the first refrigerant passage (PG1) may be
formed to sequentially pass through the second sidewall
portion 322 of the fixed scroll 32 and the first sidewall
portion 311 of the frame 31 from an inside of the passage
separation unit 40, namely, the side of the rotating shaft
50, which is an inside based on the passage separation
unit 40. As a result, the foregoing second oil passage
(PO2) is formed at an outside of the passage separation
unit 40 to communicate with the first oil passage (PO1).
[0056] Furthermore, a fixed wrap (hereinafter, referred
to as a first wrap) 323 constituting the compression cham-
ber (V) in engagement with an orbiting wrap (hereinafter,
referred to as a second wrap) which will be described
later may be formed on an upper surface of the first plate
portion 321. The first wrap 323 will be described later
together with the second wrap 332.
[0057] In addition, a second shaft receiving portion 326
for supporting a sub-bearing portion 52 of the rotating
shaft 50 which will be described later may be formed at
the center of the first plate portion 321, and a second
bearing hole 326a penetrated in an axial direction to sup-
port the sub-bearing portion 52 in a radial direction may
be formed on the second shaft receiving portion 326.
[0058] On the other hand, for the second scroll 33, an
orbiting plate portion (hereinafter, referred to as second
plate portion) 331 may be formed in a substantially disc
shape. A second wrap 332 constituting a compression
chamber in engagement with the first wrap 331 may be
formed on a lower surface of the second plate portion
331.
[0059] The second wrap 332 may be formed in an in-
volute shape together with the first wrap 323, but may be
formed in various other shapes. For example, as illus-
trated in FIG. 2, the second wrap 332 may have a shape
in which a plurality of arcs having different diameters and
origin points are connected, and the outermost curve may
be formed in a substantially elliptical shape having a long
axis and a short axis. The first wrap 323 may be formed
in a similar manner.
[0060] A rotating shaft coupling portion 333 constitut-
ing an inner end portion of second wrap 332 to which the
eccentric portion 53 of the rotating shaft 50 which will be
described later is inserted and coupled may be formed
in a penetrating manner in an axial direction.
[0061] An outer circumferential portion of the rotating
shaft coupling portion 333 is connected to the second
wrap 332 to form the compression chamber (V) together
with the first wrap 322 during the compression process.
[0062] Furthermore, the rotating shaft coupling portion
333 may be formed at a height overlapping with the sec-
ond wrap 332 on the same plane, and the eccentric por-
tion 53 of the rotating shaft 50 may be formed at a height
overlapping with the second wraps 332 on the same
plane. Through this, a repulsive force and a compressive
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force of refrigerant are canceled each other while being
applied to the same based on the second plate portion,
thereby preventing the inclination of the second scroll 33
due to an action of the compressive force and repulsive
force.
[0063] In addition, the rotating shaft coupling portion
333 is formed with a concave portion 335 engaged with
a protrusion portion 328 of the first wrap 323 which will
be described later at an outer circumferential portion op-
posed to an inner end portion of the first wrap 323. One
side of the concave portion 335 is formed with an increas-
ing portion 335a configured to increase a thickness there-
of from an inner circumferential portion to an outer cir-
cumferential portion of the rotating shaft coupling portion
333 at an upstream side along the formation direction of
the compression chamber (V). It may increase a com-
pression path of the first compression chamber (V1) im-
mediately before discharge, and consequently a com-
pression ratio of the first compression chamber (V1) may
be increased close to a pressure ratio of the second com-
pression chamber (V2). The first compression chamber
(V1) is a compression chamber formed between an inner
surface of the first wrap 323 and an outer surface of the
second wrap 332, and will be described later separately
from the second compression chamber (V2).
[0064] The other side of the concave portion 335 is
formed with an arc compression surface 335b having an
arc shape. A diameter of the arc compression surface
335b is determined by a thickness of an inner end portion
of the first wrap 323 (i.e., a thickness of the discharge
end) and an orbiting radius of the second wrap 332, and
when a thickness of an inner end portion of the first wrap
323 increases, a diameter of the arc compression surface
335b increases. As a result, a thickness of the second
wrap around the arc compression surface 335b may be
increased to ensure durability, and the compression path
may be lengthened to increase a compression ratio of
the second compression chamber (V2) to that extent.
[0065] In addition, a protrusion portion 328 protruded
to the side of an outer circumferential portion of the ro-
tating shaft coupling portion 333 may be formed adjacent
to an inner end portion (suction end or starting end) of
the first wrap 323 corresponding to the rotation shaft cou-
pling portion 333, the protrusion portion 328 may be
formed with a contact portion 328a protruded from the
protrusion portion and engaged with the concave portion
335. In other words, an inner end portion of the first wrap
323 may be formed to have a larger thickness than other
portions. As a result, a wrap strength at an inner end
portion thereof, which is subjected to the highest com-
pressive force on the first wrap 323, may be enhanced
to enhance durability.
[0066] On the other hand, the compression chamber
(V) is formed between the first plate portion 321 and the
first wrap 323, and between the second wrap 332 and
the second plate portion 331, and a suction chamber, an
intermediate pressure chamber, and a discharge cham-
ber may be sequentially formed along the proceeding

direction of the wrap.
[0067] As illustrated in FIG. 2, the compression cham-
ber (V) may include a first compression chamber (V1)
formed between an inner surface of the first wrap 323
and an outer surface of the second wrap 332, and a sec-
ond compression chamber (V2) formed between an outer
surface and an inner surface of the second wrap 332.
[0068] In other words, the first compression chamber
(V1) includes a compression chamber formed between
two contact points (P11, P12) generated by bringing an
inner surface of the first wrap 323 into contact with an
outer surface of the second wrap 332, and the second
compression chamber (V2) includes a compression
chamber formed between two contact points (P21, P22)
formed by bringing an outer surface of the first wrap 323
into contact with an inner surface of the second wrap 332.
[0069] Here, when an angle having a large value be-
tween angles formed by the center of the eccentric por-
tion, namely, the center (O) of the rotating shaft coupling
portion, and two lines connecting the two contact points
(P11, P12), respectively, is defined as α, the first com-
pression chamber (V1) immediately before discharge
has an angle of α < 360° immediately before starting
discharge, and a distance (I) between normal vectors at
the two contact points (P11, P12) also has a value larger
than zero.
[0070] As a result, the first compression chamber im-
mediately before discharge may have a smaller volume
as compared to a case where the first compression cham-
ber has a fixed wrap and an orbiting wrap formed with
an involute curve, it may be possible to enhance both a
compression ratio of the first compression chamber (V1)
and a compression ratio of the second compression
chamber (V2) without increasing a size of the first wrap
323 and the second wrap 332.
[0071] On the other hand, as described above, the sec-
ond scroll 33 may be orbitally provided between the frame
31 and the fixed scroll 32. An oldham ring 35 for prevent-
ing the rotation of the second scroll 33 may be provided
between an upper surface of the second scroll 33 and a
lower surface of the frame 31, and a sealing member 36
for forming a back pressure chamber (S1) may be pro-
vided at an inner side than the oldham ring 35.
[0072] Furthermore, an intermediate pressure space
is formed by the oil supply hole 321a provided in the
second scroll 32 at an outer side of the sealing member
36. The intermediate pressure space is communicated
with the intermediate compression chamber (V) to per-
form the role of a back pressure chamber as refrigerant
at an intermediate pressure is filled thereinto. Therefore,
a back pressure chamber formed at an inner side with
respect to the sealing member 36 may be referred to as
a first back pressure chamber (S1), and an intermediate
pressure space formed at an outside may be referred to
as a second back pressure chamber (S2). As a result,
the back pressure chamber (S1) is a space formed by a
lower surface of the frame 31 and a upper surface of the
second scroll 33 around the sealing member 36, and the
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back pressure chamber (S1) will be described again
along with the sealing member which will be described
later.
[0073] On the other hand, the passage separation unit
40 is provided in the intermediate space 10a, which is a
via space formed between a lower surface of the motor
drive unit 20 and an upper surface of the compression
unit 30, to perform the role of preventing refrigerant dis-
charged from the compression unit 30 from interfering
with oil moving from the upper space 10b of the motor
drive unit 20 which is an oil separation space to the lower
space 10c of the compression unit 30 which is an oil
storage space.
[0074] To this end, the passage separation unit 40 ac-
cording to the present embodiment includes a passage
guide for separating the first space 10a into a space
through which refrigerant flows (hereinafter, referred to
as a refrigerant flow space) and a space through which
oil flows (hereinafter, referred to as an oil flow space).
The passage guide may separate the first space 10a into
the refrigerant flow space and the oil flow space by the
passage guide itself, but according to circumstances, a
plurality of passage guides may be combined to perform
the role of a passage guide.
[0075] The passage separation unit according to the
present embodiment includes a first passage guide 410
provided in the frame 31 and extended upward and a
second passage guide 420 provided in the stator 21 and
extended downward. The first passage guide 410 and
the second passage guide 420 may be overlapped in an
axial direction to divide the intermediate space 10a into
the refrigerant flow space and the oil flow space.
[0076] Here, the first passage guide 410 may be
formed in an annular shape and fixedly coupled to an
upper surface of the frame 31, and the second passage
guide 420 may be inserted into the stator 21 and extend-
ed from an insulator for insulating winding coils.
[0077] The first passage guide 410 includes a first an-
nular wall portion 411 extended upward from the outside,
a second annular wall portion 412 extended upward from
the inside, and an annular surface portion 413 extended
in a radial direction to connect between the first annular
wall portion 411 and the second annular wall portion 412.
The first annular wall portion 411 may be formed higher
than the second annular wall portion 412, and a coolant
through hole may be formed on the annular surface por-
tion 413 to allow a coolant hole communicated from the
compression unit 30 to the intermediate space 10a to
communicate therewith.
[0078] Furthermore, a balance weight 26 is located at
an inside of the second annular wall portion 412, namely,
in a rotational shaft direction, and the balance weight 26
is engaged with the rotor 22 or the rotating shaft 50 to
rotate. At this time, refrigerant may be stirred while the
balance weight 26 rotates, but the refrigerant may be
prevented from moving toward the balance weight 26 by
the second annular wall portion 412 to suppress the re-
frigerant from being stirred by the balance weight.

[0079] The second flow guide 420 may include a first
extension portion 421 extended downward from an out-
side of the insulator and a second extension portion 422
extended downward from an inside of the insulator. The
first extension portion 421 is formed to overlap with the
first annular wall portion 411 in an axial direction to per-
form the role of dividing a space into the refrigerant flow
space and the oil flow space. The second extension por-
tion 422 may be not formed as necessary, but may pref-
erably be formed not to overlap with the second annular
wall portion 412 in an axial direction or formed at a suf-
ficient distance in a radial direction to sufficiently flow
refrigerant even if it does not overlap therewith.
[0080] On the other hand, an upper portion of the ro-
tating shaft 50 is press-fitted and coupled to the center
of the rotor 22 while a lower portion thereof is coupled to
the compression unit 30 to be supported in a radial di-
rection. As a result, the rotating shaft 50 transfers a ro-
tational force of the motor drive unit 20 to the orbiting
scroll 33 of the compression unit 30. Then, the second
scroll 33 eccentrically coupled to the rotating shaft 50
performs an orbiting movement with respect to the first
scroll 32.
[0081] A main bearing portion (hereinafter, referred to
as a first bearing portion) 51 may be formed at a lower
half portion of the rotating shaft 50 to be inserted into the
first shaft receiving hole 312a of the frame 31 and sup-
ported in a radial direction, and a sub-bearing portion
(hereinafter, referred to as a second bearing portion) 52
may be formed at a lower side of the first bearing portion
51 to be inserted into the second shaft receiving hole
326a of the first scroll 32 and supported in a radial direc-
tion. Furthermore, the eccentric portion 53 may be
formed between the first bearing portion 51 and the sec-
ond bearing portion 52 to be inserted into the rotating
shaft coupling portion 333 and coupled thereto.
[0082] The first bearing portion 51 and the second
bearing portion 52 may be coaxially formed to have the
same axial center, and the eccentric portion 53 may be
eccentrically formed in a radial direction with respect to
the first bearing portion 51 or the second bearing portion
52. The second bearing portion 52 may be eccentrically
formed with respect to the first bearing portion 51.
[0083] The eccentric portion 53 should be formed in
such a manner that its outer diameter is smaller than an
outer diameter of the first bearing portion 51 and larger
than an outer diameter of the second bearing portion 52
to be advantageous in coupling the rotating shaft 50 to
the respective shaft receiving holes 312a, 326a through
the rotating shaft coupling portion 333. However, in case
where the eccentric portion 53 is formed using a separate
bearing without being integrally formed with the rotating
shaft 50, the rotation shaft 50 may be inserted and cou-
pled thereto even when an outer diameter of the second
bearing portion 52 is not formed to be smaller than an
outer diameter of the eccentric portion 53.
[0084] Furthermore, an oil supply passage 50a for sup-
plying oil to each bearing portion and the eccentric portion
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may be formed along an axial direction within the rotating
shaft 50. The oil supply passage 50a may be formed from
a lower end of the rotating shaft 50 to substantially a
lower end or a middle height of the stator 21 or a position
higher than an upper end of the first bearing portion 31
by grooving as the compression unit 30 is located below
the motor drive unit 20. Of course, according to circum-
stance, it may be formed by penetrating the rotating shaft
50 in an axial direction.
[0085] In addition, an oil feeder 60 for pumping oil filled
in the lower space 10c may be coupled to a lower end of
the rotating shaft 50, namely, a lower end of the second
bearing portion 52. The oil feeder 60 may include an oil
supply pipe 61 inserted and coupled to the oil supply
passage 50a of the rotating shaft 50 and a blocking mem-
ber 62 for receiving the oil supply pipe 61 to block the
intrusion of foreign matter. The oil supply pipe 61 may
be located to pass through the discharge cover 34 and
immerse in the oil of the lower space 10c.
[0086] On the other hand, as illustrated in FIG. 3, a
sliding portion oil supply passage (F1) connected to the
oil supply passage 50a to supply oil to each sliding portion
is formed on each bearing portion 51, 52 and the eccen-
tric portion 53 of the rotating shaft 50.
[0087] The sliding portion oil supply passage (F1) in-
cludes a plurality of oil supply holes 511, 521, 531 pen-
etrated from the oil supply passage 50a toward an outer
circumferential surface of the rotating shaft 50, and a
plurality of oil supply grooves 512, 522, 532 communi-
cated with the oil supply holes 511, 521, 531, respective-
ly, to lubricate each bearing portions 51, 52 and the ec-
centric portion 53.
[0088] For example, a first oil supply hole 511 and a
first oil supply groove 512 are formed in the first bearing
portion 51, and a second oil supply hole 521 and a second
oil supply groove 522 are formed in the second bearing
portion 52, and a third oil supply hole 531 and a third oil
supply groove 532 are formed in the eccentric portion
53, respectively. The first oil supply groove 512, the sec-
ond oil supply groove 522, and the third oil supply groove
532 are respectively formed in an elongated manner in
an axial or oblique direction.
[0089] Furthermore, a first connection groove 541 and
a second connection groove 541 formed in an annular
shape, respectively, may be formed between the first
bearing portion 51 and the eccentric portion 53 and be-
tween the eccentric portion 53 and the second bearing
portion 52, respectively. A lower end of the first oil supply
groove 512 is communicated with the first connection
groove 541, and an upper end of the second oil supply
groove 522 is connected to the second connection
groove 542. Accordingly, a part of oil that lubricates the
first bearing portion 51 through the first oil supply groove
512 flows down to be collected into the first connection
groove 541, and this oil flows into the first back pressure
chamber (S1) to form a back pressure of the discharge
pressure. The oil that lubricates the second bearing por-
tion 52 through the second oil supply groove 522 and the

oil that lubricates the eccentric portion 53 through the
third oil supply groove 532 are collected into the second
connection groove 542, and introduced into the compres-
sion unit 30 through a space between a front end surface
of the rotating shaft coupling portion 333 and the first
plate section 321.
[0090] In addition, a small amount of oil sucked up in
an upper direction of the first bearing portion 51 flows out
of a bearing surface thereof at an upper end of the first
shaft receiving portion 312 of the frame 31 and flows
down to an upper surface 31a of the frame 31 along the
first shaft receiving portion 312, and then is collected to
the lower space 10c through the oil passages (PO1, PO2)
successively formed on an outer circumferential surface
of the frame 31 (or a groove communicated from the up-
per surface to the outer circumferential surface) and an
outer circumferential surface of the first scroll 32.
[0091] Moreover, oil discharged from the compression
chamber (V) to the upper space 10b of the casing 10
together with refrigerant is separated from refrigerant in
the upper space 10b of the casing 10 and collected into
the lower space 10c through the first oil passage (PO1)
formed on an outer circumferential surface of the motor
drive unit 20 and the second oil passage (PO2) formed
on an outer circumferential surface of the compression
unit 30. At this time, a passage separation unit 40 is pro-
vided between the drive unit 20 and the compression unit
30 to allow oil to move to the lower space 10c and allow
refrigerant to move to the upper space 10b, respectively,
through different passages (PO1, PO2) (PG1, PG2) in such
a manner that oil separated from refrigerant in the upper
space 10b and moved to the lower space 10c is not in-
terfered and remixed with refrigerant discharged from the
compression unit 20 and moved to the upper space 10b.
[0092] On the other hand, the second scroll 33 is
formed with a compression chamber oil supply passage
(F2) for supplying oil sucked up through the oil supply
passage 50a to the compression chamber (V). The com-
pression chamber oil supply passage (F2) is connected
to the above-described sliding portion oil supply passage
(F1).
[0093] The compression chamber oil supply passage
(F2) may include a first oil supply passage 371 commu-
nicating between the oil supply passage 50a and the sec-
ond back pressure chamber (S2) constituting an inter-
mediate pressure space, and a second oil supply pas-
sage 372 communicating with the intermediate pressure
chamber of the compression chamber (V).
[0094] Of course, the compression chamber oil supply
passage may be formed to communicate directly from
the oil supply passage 50a to the intermediate pressure
chamber without passing through the second back pres-
sure chamber (S2). In this case, however, a refrigerant
passage for communicating the second back pressure
chamber (S2) with the intermediate pressure chamber
(V) should be separately provided, and an oil passage
for supplying oil to the oldham ring 35 located in the sec-
ond back pressure chamber (S2) should be separately
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provided. Due to this, a number of passages may in-
crease to complicate processing. Therefore, in order to
reduce a number of passages by unifying the refrigerant
passage and the oil passage into one, as described in
the present embodiment, it may be preferable that the oil
supply passage 50a is communicated with the second
back pressure chamber (S2) and the second back pres-
sure chamber (S2) is communicated with the intermedi-
ate pressure chamber (V).
[0095] To this end, the first oil supply passage 371 is
formed with a first orbiting passage portion 371a formed
from a lower surface of the second plate portion 331 to
the middle in a thickness direction, and a second orbiting
passage portion 371b is formed from the first orbiting
passage portion 371a to an outer circumferential surface
of the second plate portion 331, and a third orbiting pas-
sage portion 371c penetrated from the second orbiting
passage portion 371b to an upper surface of the second
plate portion 331.
[0096] Furthermore, the first orbital passage portion
371a is formed at a position belonging to the first back
pressure chamber (S1), and the third orbital passage por-
tion 371c is formed at a position belonging to the second
back pressure chamber (S2). Furthermore, a pressure
reducing rod 375 is inserted into the second orbital pas-
sage portion 371b to reduce a pressure of oil moving
from the first back pressure chamber (S1) to the second
back pressure chamber (S2) through the first oil supply
passage 371. As a result, a cross-sectional area of the
second orbital passage portion 371b excluding the pres-
sure reducing rod 375 is formed to be smaller than that
of the first orbital passage portion 371a or the third orbital
passage portion 371c.
[0097] Here, in case where an end portion of the third
orbital passage portion 371c is formed to be located at
an inside of the oldham ring 35, namely, between the
oldham ring 35 and the sealing member 36, oil moving
through the first oil supply passage 371 may be blocked
by the oldham ring 35 and thus not be efficiently moved
to the second back pressure chamber (S2). Therefore,
in this case, a fourth orbital passage portion 371d may
be formed from an end portion of the third orbital passage
portion 371c toward an outer circumferential surface of
the second plate portion 331. The fourth orbital passage
portion 371d may be formed as a groove on an upper
surface of the second plate portion 331 or may be formed
as a hole within the second plate portion 331 as illustrated
in FIG. 4.
[0098] The second oil supply passage 372 is formed
with a first fixed passage portion 372a in a thickness di-
rection on an upper surface of the second sidewall portion
322, and formed with a second fixed passage portion
372b in a radial direction from the first fixed passage por-
tion 372a, and formed with a third fixed passage portion
372c communicating from the second fixed passage por-
tion 372b to the intermediate pressure chamber (V).
[0099] On the drawing, reference numeral 70 is an ac-
cumulator.

[0100] A lower compression type scroll compressor ac-
cording to the present embodiment operates as follows.
[0101] In other words, when power is applied to the
motor drive unit 20, a rotational force is generated to the
rotor 21 and the rotating shaft 50 to rotate, and as the
rotating shaft 50 rotates, the orbiting scroll 33 eccentri-
cally coupled to the rotating shaft 50 is orbitally moved
by the oldham ring 35.
[0102] Then, refrigerant supplied from an outside of
the casing 10 through the refrigerant suction pipe 15 is
introduced into the compression chamber (V), and com-
pressed and discharged to an inner space of the dis-
charge cover 34 through the discharge port 325a, 325b
as a volume of the compression chamber (V) is reduced
by the orbiting movement of the orbiting scroll 33.
[0103] Then, refrigerant discharged to the inner space
of the discharge cover 34 is circulated into an inner space
of the discharge cover 34 and moved to a space between
the frame 31 and the stator 21 after noise is reduced,
and the refrigerant is moved to an upper space of the
motor drive unit 20 through a gap between the stator 21
and the rotor 22.
[0104] Then, a series of processes in which oil is sep-
arated from refrigerant in an upper space of the motor
drive unit 20, and then the refrigerant is discharged to an
outside of the casing 10 through the refrigerant discharge
pipe 16 while the oil is collected into the lower space 10c
which is a oil storage space of the casing 10 through a
passage between an inner circumferential surface of the
casing 10 and the stator 21 and a passage between an
inner circumferential surface of the casing 10 and an out-
er circumferential surface of the compression unit 30 are
repeated.
[0105] At this time, oil in the lower space 10c is sucked
up through the oil supply passage 50a of the rotating
shaft 50, and the oil lubricates the first bearing portion
51, the second bearing portion 52, and the eccentric por-
tion 53, respectively, through the oil supply holes 511,
521, 531 and the oil supply grooves 512, 522, 532, re-
spectively.
[0106] Among them, oil that lubricates the first bearing
portion 51 through the first oil supply hole 511 and the
first oil supply groove 512 is collected into the first con-
nection groove 51 between the first bearing portion 51
and the eccentric portion 53, and this oil flows into the
first back pressure chamber (S1). This oil forms a sub-
stantial discharge pressure, and a pressure of the first
back pressure chamber (S1) also forms a substantial dis-
charge pressure. Therefore, the center portion side of
the second scroll 33 may be supported in an axial direc-
tion by the discharge pressure.
[0107] On the other hand, the oil of the first back pres-
sure chamber (S1) is moved to the second back pressure
chamber (S2) through the first oil supply passage 371 by
a pressure difference from the second back pressure
chamber (S2). At this time, a pressure reducing rod 375
is provided in the second orbiting passage portion 371b
constituting the first oil supply passage 371, and thus an
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oil pressure toward the second back pressure chamber
(S2) is reduced to an intermediate pressure.
[0108] In addition, oil moving to the second back pres-
sure chamber (intermediate pressure space) (S2) sup-
ports an edge portion of the second scroll 33 while at the
same time moving to the intermediate pressure chamber
(V) through the second oil supply passage 372 according
to a pressure difference from the intermediate pressure
chamber (V). However, when a pressure of the interme-
diate pressure chamber (V) becomes higher than that of
the second back pressure chamber (S2) during the op-
eration of the compressor, refrigerant moves from the
intermediate pressure chamber (V) to the second back
pressure chamber (S2) through the second oil supply
passage 372. In other words, the second oil supply pas-
sage 372 performs the role of a passage through which
the refrigerant and the oil alternatively move according
to a difference between a pressure of the second back
pressure chamber (S2) and a pressure of the intermedi-
ate pressure chamber (V).
[0109] On the other hand, in most scroll compressors
including the above-described axial through scroll com-
pressor, not only gas refrigerant but also liquid refrigerant
may be sucked together during the process of sucking
refrigerant into the compression chamber, and thus over-
compression loss may occur while being compressed.
Accordingly, the scroll compressor may form bypass
holes in the middle of each compression chamber to by-
pass liquid refrigerant in advance or bypass a part of gas
refrigerant to be compressed, thereby preventing the
over compression from occurring.
[0110] However, as described above, in the axial
through scroll compressor, as a discharge port is formed
at a position eccentric from the center of the orbiting
scroll, compression path lengths of both compression
chambers are different. In other words, a compression
path of the first compression chamber is formed to be
relatively larger than that of the second compression
chamber. Accordingly, in the second compression cham-
ber having a relatively smaller compression path, a flow
rate of refrigerant may increase, thereby generating larg-
er over compression than in the first compression cham-
ber. Nevertheless, according to the related art, the sizes
and positions of bypass holes formed in the first com-
pression chamber and the second compression cham-
ber, respectively, are symmetrically formed, and thus
there is a limitation in effectively reducing over-compres-
sion loss.
[0111] In view of this, according to the present disclo-
sure, the sizes and positions of bypass holes formed in
the first compression chamber and the second compres-
sion chamber may be formed differently according to a
compression gradient of each compression chamber to
effectively reduce over-compression loss in a compres-
sion chamber having a larger compression gradient,
thereby enhancing the efficiency of the compressor.
[0112] It will be described in detail with reference to
FIGS. 5 through 10. First, FIG. 5 is a schematic view

illustrating a volume diagram for a first compression
chamber and a second compression chamber in a typical
axial through scroll compressor.
[0113] As illustrated in FIG. 5, it is illustrated that a
volume of the first compression chamber (V1) is gradually
reduced from a compression start angle to a discharge
complete angle, whereas a volume of the second com-
pression chamber (V2) is gradually reduced from a com-
pression start angle to an approximate discharge start
time similarly to a gradient of the first compression cham-
ber (V1), but drastically reduced with a larger gradient
than that of the first compression chamber (V1) from the
an approximate discharge start angle to the discharge
complete angle.
[0114] It may be seen that a volume of the second com-
pression chamber (V2) is smaller than that of the first
compression chamber (V1) but reduced with a larger gra-
dient from the vicinity of the approximate discharge start
angle. Accordingly, it may be seen that a pressure in-
versely proportional to a volume may be drastically in-
creased in the second compression chamber (V2) as
compared to the first compression chamber (V1), and
larger over-compression loss may occur in the second
compression chamber (V2) as compared to the first com-
pression chamber (V1).
[0115] Therefore, according to the present embodi-
ment, at least one (more exactly, a plurality of) bypass
holes may be formed along the respective paths of the
first compression chamber (V1) and the second com-
pression chamber (V2), and an overall cross-sectional
area of bypass holes (hereinafter, referred to as second
bypass holes) belonging to the second compression
chamber (V2) may be formed to be larger than that of
bypass holes (hereinafter, referred to as first bypass
holes) belonging to the first compression chamber (V1)
in a range from a specific angle (Φ) at which the foregoing
discharge start angle or volume is drastically reduced to
increase the compression gradient up to a discharge
complete angle. For this purpose, an inner diameter of
the bypass hole belonging to the second compression
chamber (V2) may be formed to be larger or a number
of the bypass hole may be increased as compared to that
of the bypass hole belonging to the first compression
chamber (V1).
[0116] Of course, the first bypass hole and the second
bypass hole may be formed in substantially the same
size at substantially the same angle (or number) along
the respective compression paths of the first compres-
sion chamber (V1) and the second compression chamber
(V2) from a suction complete angle to the foregoing spe-
cific angle (Φ).
[0117] However, since a compression path of the sec-
ond compression chamber (V2) is smaller than that of
the first compression chamber (V1), a second bypass
hole (it may be referred to as a "group" or "bypass por-
tion") of the second compression chamber (V2) may be
located subsequent to the foregoing specific angle (Φ)
with respect to a suction end which is an outer end of the

19 20 



EP 3 415 765 A1

12

5

10

15

20

25

30

35

40

45

50

55

first wrap. In this case, the second bypass hole may be
formed to have a larger cross-sectional area than the first
bypass hole in a range from the specific angle (Φ) to the
discharge complete angle.
[0118] In other words, as a whole, an overall cross-
sectional area of the first bypass hole and an overall
cross-sectional area of the second bypass hole are
formed to be the same, but as described above, the over-
all cross-sectional area of the first bypass hole is formed
larger than that of the second bypass hole in a range
from the suction complete angle to the specific angle (Φ).
Accordingly, in a range from the specific angle (Φ) to the
discharge complete angle, an overall cross-sectional ar-
ea of the second bypass hole may be formed to be larger
than that of the first bypass hole in an opposite manner
to the range described above.
[0119] FIG. 6 is a plan view illustrating an embodiment
of a first scroll to which the bypass hole according to the
present embodiment is applied. As illustrated in the draw-
ing, for example, bypass holes may be formed at three
points at intervals of an arbitrary rotation angle along the
compression path of each of the compression chambers
(V1, V2), and three holes 381a, 381b, 381c, 382a, 382b,
382c may be formed at each point, and thus total nine
bypass holes may be formed in the first compression
chamber (V1) and the second compression chamber
(V2), respectively.
[0120] Here, three bypass holes 381a, 381b, 381c
formed at each point may be referred to as a bypass hole
group, and when bypass holes groups located away from
a bypass hole group close to each discharge port 325a,
325b around the each discharge port 325a, 325b are
referred to as a first group (BP11) of the first compression
chamber, a first group (BP21) of the second compression
chamber, a second group (BP12) of the first compression
chamber and a second group (BP22) of the second com-
pression chamber, and a third group (BP13) of the first
compression chamber and a third group (BP23) of the
second compression chamber, respectively, and a rota-
tion angular interval between the first groups (BP11,
BP21) and the second groups (BP12, BP22) is defined
as a first inner interval (G11) and a first outer interval
(G21) and a rotation angular interval between the second
groups (BP12, BP 22) and the third groups (BP13, BP23)
is defined as a second inner interval (G12) and a second
outer interval (G22), the first outside interval (G21) in the
second compression chamber (V2) may be formed to be
significantly smaller than the first inside interval (G11) in
the first compression chamber (V1).
[0121] Accordingly, in case of the first bypass holes
381a, 381b, 381c, only the first group (BP11) may cor-
respond to bypass holes for discharge, and the second
group (BP12) and the third group (BP13) may correspond
to bypass holes for discharging liquid refrigerant. On the
contrary, in case of the second bypass holes 382a, 382b,
382c, the first group (BP21) and the second group (BP22)
may correspond to bypass holes for discharge, and only
the third group (BP23) may correspond to the bypass

holes for discharging liquid refrigerant.
[0122] Through this, an overall cross-sectional area of
the second bypass hole (or the second bypass hole
group) may be formed to be larger in a range from the
foregoing specific angle (Φ) to the discharge complete
angle (0°), thereby effectively reducing over-compres-
sion loss occurring in a relatively large scale in the second
compression chamber (V2).
[0123] FIGS. 7A and 7B are compression diagrams in
which a pressure change for the second compression
chamber in a lower compression scroll compressor pro-
vided with a bypass hole illustrated in FIG. 6 is compared
with the related art, wherein FIG. 7A and FIG. 7B illustrate
the related art and the present embodiment, respectively.
[0124] As illustrated in FIG. 7A, according to an actual
compression diagram for the second compression cham-
ber (V2) in the related art, it is seen that so-called over-
compression loss, which is compressed at a pressure
above the discharge pressure (Pd) as compared with a
theoretical compression diagram, significantly occurs.
[0125] However, when a space between bypass holes
for discharge located on the discharge side is formed
narrowly as in the present embodiment illustrated in FIG.
6, over-compression loss in the second compression
chamber (V2) may be significantly reduced as illustrated
in FIG. 7B while over-compressed refrigerant is by-
passed in a short period of time.
[0126] In this manner, an overall cross-sectional area
of the second bypass hole belonging to the second com-
pression chamber (V2) having a large compression gra-
dient between the first compression chamber (V1) and
the second compression chamber (V2) may be formed
to be larger that of the first bypass hole belonging to the
first compression chamber (V1) having a smaller com-
pression gradient, thereby preventing over compression
in the second compression chamber (V2) to enhance the
overall efficiency of the compressor.
[0127] Meanwhile, another embodiment of a bypass
hole in a scroll compressor according to the present dis-
closure is as follows. In other words, according to the
present embodiment, bypass holes may be formed in the
same manner as in the above-described embodiment,
but a size or number of bypass holes may be formed
differently, thereby effectively reducing the over-com-
pression loss for the second compression chamber hav-
ing a large compression gradient. FIGS. 8 through 11 are
views illustrating those embodiments.
[0128] For example, as illustrated in FIG. 8, a size (d2)
of each second bypass hole belonging to the first group
(or first bypass portion) 382c adjacent to adjacent to the
second compression chamber side discharge port (here-
inafter, referred to as a second discharge port) 325b
and/or the second group (or second bypass passage)
382b among the second bypass holes 382a, 382b, 382c
may be formed to be larger than a size (d1) of each first
bypass hole belonging to the first group (or the first by-
pass portion) 381c adjacent to the first compression
chamber side discharge port (hereinafter, referred to as
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a first discharge port) 325a among the first bypass holes
381a, 381b, 381c.
[0129] Accordingly, among the bypass holes in each
compression chambers (V1, V2) located within a range
from the discharge side, namely, the foregoing specific
angle (Φ) to the discharge complete angle, an overall
cross-sectional area of the second passage holes 382a,
382b, 382c belonging to the second compression cham-
ber (V2) is formed to be larger than that of the first bypass
holes 381a, 381b, 381c belonging to the first compres-
sion chamber (V1), and thus even if a compression gra-
dient of the second compression chamber (V2) is rela-
tively larger than that of the first compression chamber
(V1), an amount of refrigerant bypassed in the second
compression chamber (V2) becomes larger than that by-
passed in the first compression chamber (V1). Through
this, over-compression loss in the second compression
chamber having a relatively larger compression loss may
be effectively reduced to enhance the overall efficiency
of the compressor.
[0130] On the other hand, as illustrated in FIG. 9, a
number of the bypass holes 382b, 382c belonging to the
first group and/or the second group among the second
bypass holes within a range from the foregoing specific
angle (Φ) to the discharge complete angle may be formed
to be larger than that of the bypass holes 381c belonging
to the first group among the first bypass holes.
[0131] In this case, a size of the first bypass hole 381c
and a size of the second bypass hole 382b, 382c may
be the same, but as in the above embodiment of FIG. 8,
a size (d2) of the second bypass hole 382b, 382c may
be formed to be larger than a size (d1) of the first bypass
hole 381c. Of course, conversely, the size (d1) of the first
bypass hole 381c may be formed to be larger than the
size (d2) of the second bypass hole 382b 382c, but in
this case, an overall cross-sectional area of the second
bypass hole 382b, 382c should be formed to be larger
than that of the first bypass hole 381c to reduce over-
compression loss in the second compression chamber
(V2).
[0132] When a number of the second bypass holes
382b, 382c is formed to be larger than that of the first
bypass holes 381c within the above range as described
above, an effect of reducing over-compression loss in
the second compression chamber (V2) while forming an
overall cross-sectional area of the second bypass holes
382b, 382c to be larger than that of the first bypass hole
381a is the same as in the above-described embodi-
ments. However, in case of the present embodiment, an
overall cross-sectional area of the second bypass hole
may be increased while appropriately maintaining a size
of the bypass hole, namely, not to be larger than a thick-
ness of the wrap, and thus the present embodiment may
be advantageous in terms of processing as compared to
the embodiment of FIG. 8.
[0133] On the other hand, as one first bypass hole 381c
and two second bypass holes 382b, 382c are formed
within the above range as illustrated in FIG. 10, a number

of bypass holes in the first compression chamber (V1)
and the second compression chamber (V2) may be
formed to be different from each other.
[0134] In other words, unlike the above-described em-
bodiments, the present embodiment may form three by-
pass holes in a long hole shape by connecting three or
more bypass holes to one another instead of successive-
ly forming the three bypass holes at regular intervals. In
this case, it may be possible to form a larger bypass hole
in the same area to prevent over compression loss and
reduce a passage resistance at the discharge port, there-
by further increasing compression efficiency.

Claims

1. A scroll compressor, comprising:

a casing (10) forming an inner space therein;
a drive motor (20) provided in the inner space
of the casing;
a rotating shaft (50) coupled to the drive motor;
a frame (31) provided at one side of the drive
motor;
a first scroll (32) provided at one side of the
frame, the first scroll including a first plate portion
(321) and a first wrap (323) which is formed on
one lateral surface of the first plate portion, a
discharge port (325) formed adjacent to a central
side end portion of the first wrap, and at least
one first bypass hole (381) and at least one sec-
ond bypass hole (382) formed around an inner
surface of the first wrap and around an outer
surface of the first wrap, respectively, wherein
the at least one first bypass hole and the at least
one second bypass hole are formed at intervals
along the formation direction of the first wrap;
and
a second scroll (33) provided between the frame
and the first scroll, the second scroll including a
second plate portion (331) and a second wrap
(332) which is engaged with the first wrap and
formed on one lateral surface of the second plate
portion, wherein the rotating shaft is eccentrical-
ly coupled to the second wrap to overlap with
the second wrap in a radial direction;
wherein a pair of two compression chambers
including a first compression chamber and a
second compression chamber are formed be-
tween the second scroll and the first scroll while
the second scroll performs an orbiting move-
ment with respect to the first scroll, the at least
one first bypass hole and the at least one second
bypass hole communicate with the first com-
pression chamber and the second compression
chamber, respectively, and a compression gra-
dient of the second compression chamber is
larger than that of the first compression cham-
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ber,
characterized in that a total cross-sectional ar-
ea of the at least one second bypass hole is
larger than a total cross-sectional area of the at
least one first bypass hole within a range of a
rotation angle of 180 degrees along the first wrap
from an inner end of the first wrap with respect
to an axial center (O) of the rotating shaft.

2. The scroll compressor of claim 1, wherein a total
cross-sectional area of the at least one first bypass
hole is formed to be the same as that of the at least
one second bypass hole across the entire range of
a rotation angle along the first wrap with respect to
an axial center (O) of the rotating shaft.

3. The scroll compressor of claim 1, wherein a total
cross-sectional area of the at least one second by-
pass hole is formed to be larger than a total cross-
sectional area of the at least one first bypass hole
across the entire range of a rotation angle along the
first wrap with respect to an axial center (O) of the
rotating shaft.

4. The scroll compressor of claim 1, 2, or 3, wherein a
number of the at least one first bypass hole is the
same as a number of the at least one second bypass
hole.

5. The scroll compressor of claim 1, 2, or 3, wherein a
number of the at least one second bypass hole is
formed to be larger than that of the at least one first
bypass holes within the range.

6. The scroll compressor of any one of claims 1 to 5,
wherein the discharge port comprises:

a first discharge port (325a) communicating with
the first compression chamber; and
a second discharge port (325b) communicating
with the second compression chamber.

7. The scroll compressor of claim 6, wherein when the
at least one first bypass hole corresponds to multiple
bypass holes defined as first bypass portions and
the at least one second bypass hole corresponds to
multiple bypass holes defined as second bypass por-
tions, an interval between a bypass portion closest
to the discharge port and a next bypass portion ad-
jacent to the bypass portion among the first bypass
portions is defined as a first inner interval, and an
interval between a bypass portion closest to the dis-
charge port and a next bypass portion adjacent to
the bypass portion among the second bypass por-
tions is defined as a first outer interval,
the first outer interval is formed to be smaller than
the first inner interval.

8. The scroll compressor of claim 7, wherein at least
two or more bypass holes formed adjacently and
successively constitute each bypass portion, and
wherein each bypass portion has the same number
of bypass holes.

9. The scroll compressor of claim 7, wherein at least
two or more bypass holes formed adjacently and
successively constitute each bypass portions, and
wherein each bypass portion has the same cross-
sectional area of bypass holes.

10. The scroll compressor of claim 7, wherein a number
of bypass holes corresponding to the at least one
second bypass hole is formed to be larger than a
number of bypass holes corresponding to the at least
one first bypass hole.

11. The scroll compressor of claim 8, wherein a total
cross-sectional area of the bypass holes corre-
sponding to the at least one second bypass hole is
formed to be larger than that of the bypass holes
corresponding to the at least one first bypass hole.

12. The scroll compressor of any one of the preceding
claims, wherein the frame is provided below the drive
motor, and the first scroll is provided below the frame.
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