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(54) SCROLL COMPRESSOR AND AIR CONDITIONER

(57) A scroll compressor and an air conditioner in
which improvement of performance is achieved by a gas
injection cycle and increase in manufacturing cost is pre-
vented are provided. A scroll compressor includes a fixed
scroll (23) and a turning scroll (25) each having an end
panel (23a, 25a) formed with a convoluted wall body (23b,
25b) extending upright from one side surface thereof,
and forms a plurality of compression chambers for com-
pressing refrigerant by being engaged with each other,
characterized in that a shoulder (42) is provided on one
side surface of the end panel (23a) of the fixed scroll (23),
and the wall body (25b) of the turning scroll (25) is pro-
vided on an upper edge thereof with a misaligned portion
(45) corresponding to the shoulder (42) of the end panel
(23a), a supply unit (17p) for supplying the refrigerant
supplied from an outside to the plurality of compression
chambers in the course of compression of the refrigerant,
and the refrigerant is supplied from the supply unit (17p)
while at least the plurality of compression chambers in-
clude the shoulder (42) and the misaligned portion (45)
being apart from each other.



EP 2 116 726 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a scroll com-
pressor and an air conditioner.

Background Art

[0002] In general, as a compressor used in a refriger-
ating cycle in refrigerating and air conditioning appara-
tuses, compressors of a piston type, a rotary type, and
a scroll type are known.
[0003] As a method of improving the performance of
the refrigerating cycle using such rotary compressors or
scroll compressors, gas injection (economizer cycle) in
which two decompressors are provided between a radi-
ator and a heatsink, refrigerant is expanded in two stages
using these decompressors, and the refrigerant having
an intermediate pressure after having passed through
one of the decompressors is supplied to the compressor
during a compression stroke thereof is known.
[0004] In the scroll compressor described above, when
the amount of refrigerant to be supplied to a pair of com-
pression chambers becomes uneven, the evenness of
the pressure in these compression chambers is impaired,
and hence the balance of power which acts on the scroll
compressor in the compression process is impaired. In
this manner, when the balance of power which acts on
the scroll compressor is impaired, there is a problem of
increase of vibrations of the scroll compressor.
[0005] Therefore, various technologies for supplying
the refrigerant evenly to the pair of compression cham-
bers of the scroll compressor (for example, see Patent
Citation 1).

Patent Citation 1: Japanese Unexamined Patent Ap-
plication, Publication No. 7-103152 (pp. 3-4, see Fig.
3, etc.)

Disclosure of Invention

[0006] In Patent Citation 1 described above, a config-
uration of a scroll compressor used in a gas injection
cycle is disclosed. More specifically, a configuration in
which a communication channel which is in communica-
tion with a pair of compression chambers is formed in an
end panel of the scroll compressor, and refrigerant sup-
plied from outside via the communication channel to the
pair of compression chambers is disclosed.
[0007] In this configuration, the number of injection
flow channels for supplying the refrigerant from the out-
side may be one. Therefore, in comparison with the case
in which a plurality of injection flow channels are em-
ployed, the number of sealed positions between the in-
jection flow channel and a housing of the scroll compres-
sor is reduced.
[0008] However, in the configuration described above,

it is necessary to form the communication channel which
distributes the refrigerant to the pair of compression
chambers and form ports for supplying the refrigerant to
the compression chambers at two positions. Therefore,
there is a problem that the configuration of the scroll com-
pressor is complex, which leads to an increase in man-
ufacturing cost.
[0009] In order to solve the above-described problem,
it is an object of the present invention to provide a scroll
compressor and an air conditioner in which the perform-
ance by a gas injection cycle is improved, and increase
in manufacturing cost is prevented.
[0010] In order to achieve the above-described object,
the present invention provides the following means.
[0011] A first aspect of the present invention is a scroll
compressor comprising a fixed scroll and a turning scroll
each having an end panel formed with a convoluted wall
body extending upright from one side surface thereof,
and forming a plurality of compression chambers for com-
pressing refrigerant by being engaged with each other,
in which at least one of the fixed scroll and the turning
scroll is formed on the one side surface of the end panel
thereof with a shoulder which is high on the side of a
center portion thereof and is low on the outer end side
along the convolution of the wall body, and the other one
of the fixed scroll and the turning scroll is formed on an
upper edge of the wall body thereof with a misaligned
portion corresponding to the shoulder on the end panel,
the misaligned portion being divided into a plurality of
portions and being low on the side of a center of the
convolution and high on the outer end side thereof, a
supply unit for supplying the refrigerant supplied from an
outside is formed in the plurality of compression cham-
bers while compressing the refrigerant, and the refriger-
ant is supplied from the supply unit while at least the
plurality of compression chambers include the shoulder
and the misaligned portion being apart from each other.
[0012] According to an aspect of the present invention,
since the refrigerant is supplied from the supply unit to
the plurality of compression chambers while the plurality
of compression chambers include the shoulder and the
misaligned portion apart from each other, the refrigerant
can be supplied to the plurality of compression chambers
by the supply unit provided at one position. Therefore, it
is no longer necessary to provide the supply unit at a
plurality of positions, so that increase in manufacturing
cost is prevented.
[0013] The plurality of compression chambers which
are in contact with the shoulder and the misaligned por-
tion are in communication with each other via a clearance
between the shoulder and the misaligned portion being
apart from each other. Therefore, even when the supply
unit is provided at one position, the refrigerant can be
supplied to the plurality of compression chambers via the
clearance.
[0014] Since the refrigerant is supplied from the out-
side to the plurality of compression chambers while at
least the plurality of compression chambers are in com-
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munication with each other via the clearance, the refrig-
erant can be supplied to the compression chambers hav-
ing a larger capacity than in the case where the refrigerant
is supplied only when the plurality of compression cham-
bers are independent from each other, and the amount
of refrigerant to be supplied can be increased. Therefore,
the amount of refrigerant per unit time to be discharged
by the scroll compressor may be increased, so that the
performance of refrigeration of the air conditioner in
which the scroll compressor in the present invention is
used is improved.
[0015] In the invention shown above, preferably, the
supply unit is a through hole provided on the end panel
of at least one of the fixed scroll and the turning scroll,
and the through hole is provided at a position which com-
municates with the plurality of compression chambers
while at least the plurality of compression chambers in-
clude the shoulder and the misaligned portion being apart
from each other.
[0016] In this configuration, since the supply unit is the
through hole provided on the end panel, and is provided
at a position which communicates with the plurality of
compression chambers while the plurality of compres-
sion chambers include the shoulder and the misaligned
portion being apart from each other, the refrigerant can
be supplied to the plurality of compression chambers via
the through hole provided at one position.
[0017] In the invention described above, preferably,
the supply unit is provided at a contact portion of the
shoulder with respect to the misaligned portion.
[0018] In this configuration, since the supply unit is pro-
vided at the contact portion of the shoulder with respect
to the misaligned portion, the period in which the refrig-
erant can be supplied is increased in comparison with
the case where the supply unit is provided on one side
surface of the end panel.
[0019] It is because the contact between the shoulder
and the misaligned portion in the contact portion is a line
contact, and the contact between the end panel and the
wall body in the one side surface is a surface contact,
and hence the period in which the supply of the refrigerant
is hindered by the wall body is shortened by the provision
of the supply unit on the contact portion.
[0020] In the invention described above, preferably,
seal members which come into contact with the end panel
are provided in an area on the upper edge of the wall
body from the misaligned portion toward the center por-
tion of the convolution, and in an area from the misaligned
portion toward the outer end, and the supply unit is pro-
vided in an area of the end panel where the seal members
do not slide.
[0021] In this configuration, since the supply unit is pro-
vided in an area where the seal member does not slide,
the seal member is prevented from being broken by the
supply unit. By preventing the seal member from being
broken, the leakage of the refrigerant between the com-
pression chambers being disposed side by side with the
intermediary of the wall body and having different pres-

sure may be prevented, so that the lowering of the per-
formance of the scroll compressor is prevented.
[0022] In the invention described above, preferably, a
control unit which controls the supply of the refrigerant
from the supply unit to the plurality of compression cham-
bers is provided and the control unit controls the refrig-
erant to be supplied from the supply unit while the shoul-
der and the misaligned portion are apart from each other.
[0023] In this configuration, since the control unit con-
trols the refrigerant from being supplied from the supply
unit while the shoulder and the misaligned portion are
apart from each other, an event in which the refrigerant
is supplied only to one of the compression chambers is
avoided while the plurality of compression chambers are
independent. Therefore, the pressures in the plurality of
compression chambers are maintained to be even, so
that an increase in vibrations of the scroll compressor is
prevented.
[0024] A second aspect of the preset invention pro-
vides an air conditioner including: a scroll compressor of
the present invention as described above, an oil sepa-
rating unit for separating lubricant from refrigerant com-
pressed by the scroll compressor, a radiator for radiating
heat of the refrigerant compressed by the scroll compres-
sor; a high-pressure-side decompression unit for decom-
pressing the pressure of the radiated refrigerant; a low-
pressure-side decompression unit for further decom-
pressing the decompressed refrigerant; and a heatsink
for causing the refrigerant decompressed by the low-
pressure-side decompressing unit to absorb the heat, in
which the refrigerant decompressed by the high-pres-
sure-side decompressing unit and the lubricant separat-
ed by the oil separating unit are supplied to the supply
unit of the scroll compressor.
[0025] According to the aspect of the present inven-
tion, the lubricant separated by the oil separating unit can
be returned to the compression chambers of the scroll
compressor via the supply unit. By returning the lubricant
to the compression chambers, the refrigerant from the
compression chambers is prevented from leaking, so that
the improvement of the performance of the scroll com-
pressor and improvement of the performance of the air
conditioner are achieved.
[0026] According to the scroll compressor and the air
conditioner in the present invention, since the refrigerant
is supplied from the supply unit to the plurality of com-
pression chambers while the plurality of compression
chambers include the shoulder and the misaligned por-
tion being apart from each other, the refrigerant can be
supplied to the plurality of compression chambers by the
supply unit provided at one position. Therefore, an ad-
vantage such that it is no longer necessary to provide
the supply unit at a plurality of positions, so that increase
in manufacturing cost is prevented, is achieved.
[0027] Since the refrigerant is supplied from the out-
side to the plurality of compression chambers while at
least the plurality of compression chambers are in com-
munication with each other via the clearance, the refrig-
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erant can be supplied to the compression chambers hav-
ing a larger capacity than the case where the refrigerant
is supplied only when the plurality of compression cham-
bers are independent from each other, the amount of
refrigerant to be supplied can be increased. Therefore,
there is an advantage in that the amount of refrigerant
per unit time to be discharged by the scroll compressor
may be increased, and thus the performance of refriger-
ation of the air conditioner in which the scroll compressor
according to the present invention is used is improved is
achieved.

Brief Description of Drawings

[0028]

[FIG. 1] Fig. 1 is a schematic drawing of explaining
an air conditioner according to a first embodiment of
the present invention.
[FIG. 2] Fig. 2 is a cross-sectional view for explaining
a configuration of a scroll compressor in Fig. 1.
[FIG. 3] Fig. 3 is a perspective view for explaining a
configuration of a fixed scroll in Fig. 2.
[FIG. 4] Fig. 4 is a perspective view for explaining a
configuration of a turning scroll in Fig. 2.
[FIG. 5] Fig. 5 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and a
change of compression chambers in Fig. 2.
[FIG. 6] Fig. 6 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 7] Fig. 7 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 8] Fig. 8 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 9] Fig. 9 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 10] Fig. 10 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 11] Fig. 11 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 12] Fig. 12 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 13] Fig. 13 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 14] Fig. 14 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 15] Fig. 15 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.

[FIG. 16] Fig. 16 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 17] Fig. 17 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 18] Fig. 18 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 19] Fig. 19 is a drawing for explaining the move-
ment of the fixed scroll and the turning scroll and the
change of the compression chambers in Fig. 2.
[FIG. 20] Fig. 20 is a graph showing a change in
capacity of the compression chambers to which a
refrigerant is supplied from injection ports shown in
Fig. 4 to Fig. 11.
[FIG. 21] Fig. 21 is a partly enlarged drawing of Fig.
3 for explaining another example of positions to form
the injection ports.
[FIG. 22] Fig. 22 is a party enlarged drawing for ex-
plaining a configuration of the scroll compressor of
the air-conditioner according to a second embodi-
ment of the present invention.
[FIG. 23] Fig. 23 is a graph showing a change in
capacity of the compression chambers to which the
refrigerant is supplied from a through hole in Fig. 2.
[FIG. 24] Fig. 24 is a party enlarged drawing for ex-
plaining a configuration of the scroll compressor of
the air-conditioner according to a third embodiment
of the present invention.
[FIG. 25] Fig. 25 is a party enlarged drawing for ex-
plaining a configuration of the scroll compressor of
the air-conditioner according to a fourth embodiment
of the present invention.
[FIG. 26] Fig. 26 is a schematic drawing of explaining
the air conditioner according to a fifth embodiment
of the present invention.

[0029] Explanation of Reference:

1,101,301,401,501: air conditioner
3, 103, 303, 403: scroll compressor
5: capacitor (radiator)
7: first expansion valve (high-pressure-side decom-
pression unit)
11: second expansion valve (low-pressure-side de-
compression unit)
13: evaporator (heatsink)
17, 117, 517; injection flow channel (supply unit)
17p, 121, 317p, 417p: injection port (supply unit,
through hole)
23, 323, 423: fixed scroll
23a, 25a: end panel
23b, 25b: wall body
25, 125: turning scroll
42, 43: shoulder
44, 45: misaligned portion
119: valve structure (control unit)
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323h: connected wall surface (contact portion)
503: oil separator (oil separating unit)
C, C1, C2: compression chamber

Best Mode for Carrying Out the Invention

[First Embodiment]

[0030] Referring now to Fig. 1 to Fig. 21, a first em-
bodiment of the present invention will be described.
[0031] Fig. 1 is a schematic drawing explaining an air-
conditioner according to this embodiment.
[0032] As shown in Fig. 1, an air conditioner 1 sche-
matically includes a scroll compressor 3 for compressing
refrigerant, a capacitor (radiator) 5 for radiating heat of
the compressed refrigerant, a first expansion valve (high-
pressure-side decompression unit) 7 for decompressing
the pressure of the radiated refrigerant, a receiver 9 for
separating the decompressed refrigerant into gas and
liquid, a second expansion valve (low-pressure-side de-
compression unit) 11 for further decompressing the liquid
refrigerant, and an evaporator (heatsink) 13 for causing
the decompressed liquid refrigerant to absorb heat.
[0033] Between the receiver 9 and the scroll compres-
sor 3, an injection flow channel (supply unit) 17 for sup-
plying gas refrigerant separated from the liquid in the
receiver 9 to the scroll compressor 3 is arranged.
[0034] Fig. 2 is a cross-sectional view for explaining a
configuration of the scroll compressor in Fig. 1.
[0035] As shown in Fig. 2, the scroll compressor 3
schematically includes a housing 21 as a sealed contain-
er, a fixed scroll 23 and a turning scroll 25 which compress
the refrigerant, and a motor 27 that drives and rotates
the turning scroll 25.
[0036] The housing 21 includes a discharge cover 29
that separates the housing 21 into a high-pressure cham-
ber HR and a low-pressure chamber LR, an intake tube
31 for conducting the refrigerant from the evaporator 13
to the low-pressure chamber LR, an outlet tube 33 for
conducting the refrigerant from the high-pressure cham-
ber HR to the capacitor 5, and a frame 35 for supporting
the fixed scroll 23 and the turning scroll 25.
[0037] A rotary shaft 37 for transmitting the rotational
force of the motor 27 to the turning scroll is provided
between the turning scroll 25 and the motor 27.
[0038] An Oldham ring 39 for preventing the rotation
of the turning scroll 25 on its own axis is provided between
the frame 35 and the turning scroll 25.
[0039] Fig. 3 and Fig. 4 are perspective views for ex-
plaining the configuration of the fixed scroll and the turn-
ing scroll in Fig. 2.
[0040] The fixed scroll 23 has a configuration in which
a convoluted wall body 23b is provided upright on one
side surface of an end panel 23a as shown in Fig. 3. As
shown in Fig. 4, the turning scroll 25 has a configuration
in which a convoluted wall body 25b is provided upright
on one side surface of an end panel 25a as in the case
of the fixed scroll 23 and, specifically, the wall body 25b

has substantially the same shape as the wall body 23b
on the side of the fixed scroll 23. The turning scroll 25 is
assembled to the fixed scroll 23 in a state of being devi-
ated from the fixed scroll 23 by the radius of orbital motion,
and shifted in phase by 180° by the engagement of the
wall bodies 23b, 25b with respect to each other.
[0041] In this case, as shown in Fig. 2, the turning scroll
25 is adapted to make an orbital motion with respect to
the fixed scroll 23 by the action of an eccentric pin 37a
and the Oldham ring 39 which are provided at an upper
end of the rotary shaft 37 driven by the motor 27 and
rotate.
[0042] On the other hand, the fixed scroll 23 is fixed to
the housing 21, and an outlet port 32 for the compressed
fluid is provided at the center of the back surface of the
end panel 23a.
[0043] The end panel 23a of the fixed scroll 23 is pro-
vided with a shoulder 42 formed on the one side surface
where the wall body 23b is provided upright along the
direction of the convolution of the wall body 23b so as to
be higher on the side of the center portion and lower on
the side of the outer end. In the same manner as the end
panel 23a of the fixed scroll 23, the end panel 25a on the
side of the turning scroll 25 is also provided with a shoul-
der 43 formed on the one side surface where the wall
body 25b is provided upright along the direction of the
convolution of the wall body 25b so as to be higher on
the side of the center portion and lower on the side of the
outer end.
[0044] The bottom surface of the end panel 23a is di-
vided into two portions of a shallow bottom surface 23f
provided on the side of the center portion and a deep
bottom surface 23g provided on the side of the outer end
by the formation of the shoulder 42. The shoulder 42 is
formed between the adjacent bottom surfaces 23f, 23g,
so that a connecting wall surface 23h which continues
the bottom surfaces 23f, 23g and extends vertically is
present therebetween.
[0045] The bottom surface of the end panel 25a is also
divided into two portions of a shallow bottom surface 25f
provided on the side of the center portion and a deep
bottom surface 25g provided on the side of the outer end
by the formation of the shoulder 43 as in the case of the
end panel 23a described above. The shoulder 43 is
formed between the adjacent bottom surfaces 25f, 25g,
so that a connecting wall surface 25h which continues
the bottom surfaces 25f, 25g and extends vertically is
present therebetween.
[0046] The wall body 23b on the side of the fixed scroll
23 corresponds to the shoulder 43 of the turning scroll
25, and the convoluted upper edge is divided into two
portions, and forms a misaligned portion 44 which is lower
on the side of the center portion of the convolution and
higher on the side of the outer end thereof. The wall body
25b on the side of the turning scroll 25 corresponds to
the shoulder 42 of the fixed scroll 23, and the convoluted
upper edge is divided into two portions, and forms a mis-
aligned portion 45 which is lower on the side of the center
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portion of the convolution and higher on the side of the
outer end thereof as in the case of the wall body 23b.
[0047] More specifically, the upper edge of the wall
body 23b is divided into two portions of a lower upper
edge 23c provided at a position little to the center portion
and a higher upper edge 23d provided at a position little
to the upper edge 23c, and a connecting edge 23e is
formed between the adjacent upper edges 23c, 23d so
as to continue therebetween and extend in the direction
vertical to the surface of rotation. The upper edge of the
wall body 25b is divided into two portions of a lower upper
edge 25c provided at a position little to the center portion
and a higher upper edge 25d provided at a position little
to the upper edge 25c, and a connecting edge 25e is
formed between the adjacent upper edges 25c, 25d so
as to continue therebetween and extend in the direction
vertical to the surface of rotation in the same manner as
the wall body 23b described above.
[0048] The connecting edge 23e has a semi-circular
shape continuing smoothly to the inner and outer side
surfaces of the wall body 23b and having a diameter
equal to the thickness of the wall body 23b when viewing
the wall body 23b in the direction from the turning scroll
25. The connecting edge 25e also has a semi-circular
shape continuing smoothly to the inner and outer side
surfaces of the wall body 25b and having a diameter
equal to the thickness of the wall body 25b as in the case
of the connecting edge 23e.
[0049] The connecting wall surface 23h has an arc
shape which matches an envelope curve which is drawn
by the connecting edge 25e in association with the turning
motion of the turning scroll when viewing the end panel
23a in the direction of the axis of the turning motion. The
connecting wall surface 25h also has an ark shape which
matches an envelope curve which is drawn by the con-
necting edge 23e in the same manner as the connecting
wall surface 23h.
[0050] The wall body 23b of the fixed scroll 23 is pro-
vided with tip seals 24a, 24b divided into two by the upper
edges 23c, 23d in the vicinity of the connecting edge 23e.
In the same manner, the wall body 25b of the turning
scroll 25 is provided with tip seals 26a, 26b divided into
two by the upper edges 25c, 25d in the vicinity of the
connecting edge 25e. The tip seals serve to seal a tip
seal gap defined between an upper edge (tooth tip) and
a bottom surface (tooth bottom) between the turning
scroll 25 and the fixed scroll 23 to minimize leakage of
compressed gas fluid.
[0051] In other words, when the turning scroll 25 is
assembled to the fixed scroll 23, the tip seal 26b provided
on the lower upper edge 25c comes into contact with the
shallow bottom surface 23f, and the tip seal 26a provided
on the higher upper edge 25d comes into contact with
the deep bottom surface 23g. Simultaneously, the tip seal
24a provided on the lower upper edge 23c comes into
contact with the shallow bottom surface 25f, and the tip
seal 24b provided on the higher upper edge 23d comes
into contact with the deep bottom surface 25g.

[0052] Consequently, a plurality of compression cham-
bers C divided by the end panels 23a, 25a and the wall
bodies 23b, 25b which are opposed to each other are
formed between the scrolls 23, 25.
[0053] In Fig. 3 and Fig. 4, the fixed scroll 23 is shown
upside down for showing the shape of the disalignment
of the fixed scroll 23.
[0054] As shown in Fig. 3, an injection port (supply unit,
through hole) 17p connected to the injection flow channel
17 is formed on the bottom surface of the end panel 23a
of the fixed scroll 23. The injection port 17p is formed in
the deep bottom surface 23g in the bottom surface in an
area near the connecting wall surface 23h of the shoulder
42.
[0055] Subsequently, an operation of the air condition-
er 1 described above will be described.
[0056] The refrigerant which is compressed by the
scroll compressor 3 to a high pressure is discharged to-
ward the capacitor 5 as shown in Fig. 1. The refrigerant
flowing into the capacitor 5 radiates the heat thereof out-
ward and is condensed, and then flows toward the first
expansion valve 7. The refrigerant is decompressed by
the first expansion valve 7 and flows into the receiver 9
as the refrigerant at an intermediate pressure. The re-
frigerant is separated into liquid refrigerant and gas re-
frigerant in the receiver 9, and the liquid refrigerant flows
toward the second expansion valve 11. The liquid refrig-
erant is decompressed by the second expansion valve
11 to be the refrigerant at a low pressure, and flows into
the evaporator 13. The refrigerant at a low pressure takes
the heat from the outside air in the evaporator 13, evap-
orated to the gas refrigerant, and flows into the scroll
compressor 3, where the gas refrigerant is compressed
again.
[0057] On the other hand, the gas refrigerant separat-
ed in the receiver 9 flows into the scroll compressor 3 via
the injection flow channel 17. The refrigerant flowing into
the scroll compressor 3 is compressed again.
[0058] The refrigerant compressed by the scroll com-
pressor 3 again is discharged into the capacitor 5 and
repeats the above-described cycle.
[0059] Subsequently, an operation of the scroll com-
pressor 3 will be described.
[0060] Fig. 5 to Fig. 19 are drawings for explaining an
operation of the fixed scroll and the turning scroll in Fig.
2, and a change of the compression chambers. Fig. 5 to
Fig. 19 are perspective views of the fixed scroll and the
turning scroll viewed from the fixed scroll side. Fig. 20 is
a graph showing a change in capacity of the compression
chambers to which the refrigerant is supplied from the
injection ports shown in Fig. 5 to Fig. 19.
[0061] Fig. 5 is shows a relative position between the
fixed scroll 23 and the turning scroll 25 at a certain turning
angle. The compression chamber C is positioned in the
vicinity of the outer terminal of the fixed scroll 23 and the
turning scroll 25, and is not completely sealed with re-
spect to the low-pressure chamber LR (see Fig. 2).
[0062] The shoulder 42 of the fixed scroll 23 and the
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misaligned portion 45 of the turning scroll 25 are apart
from each other, and the shoulder 43 of the turning scroll
25 and the misaligned portion 44 of the fixed scroll 23
are apart from each other.
[0063] When the turning angle is increased thereafter,
as shown in Fig. 6 and Fig. 7, the compression chamber
C is moved toward the center portion of the respective
scrolls 23, 25 along the direction of the convolutions of
the wall bodies 23b, 25b.
[0064] The shoulder 42 and the misaligned portion 45,
and the shoulder 43 and the misaligned portion 44 come
into contact with each other in the state shown in Fig. 7.
[0065] When the turning angle is further increased
thereafter, as shown in Fig. 8 and Fig. 9, the compression
chamber C is moved toward the center portion of the
respective scrolls 23, 25 along the direction of the con-
volutions of the wall bodies 23b, 25b.
[0066] When the outermost wall surface of the one
scroll comes into contact with the wall surface of the other
scroll, the compression chamber C is completely sealed
with respect to the low-pressure chamber LR, and a pair
of independent spaces C1, C2 are formed. The capacity
of the compression chamber C1 at this time is D in Fig.
20. Thereafter, the capacity of the compression chamber
C (C1, C2) is decreased as shown in Fig. 20 as the turning
angle is increased, and the refrigerant in the compression
chamber is compressed.
[0067] Immediately after that, the end of the one com-
pression chamber C1 on the side of the center portion
comes into communication with the injection port 17p,
and the refrigerant at the intermediate pressure decom-
pressed by the first expansion valve 7 is started to be
supplied to the compression chamber C1 via the injection
flow channel 17 (point E in Fig. 20).
[0068] When the compression is further increased
thereafter, as shown in Fig. 10 to Fig. 12, the compression
chambers C1, C2 are moved toward the center portion
of the respective scrolls 23, 25 along the direction of the
convolutions of the wall bodies 23b, 25b.
[0069] Since the shoulder 42 and the misaligned por-
tion 45, and the shoulder 43 and the misaligned portion
44 are still in contact with each other, the compression
chambers C1, C2 are isolated as independent spaces.
The refrigerant at the intermediate pressure is still being
supplied to the injection port 17p of the compression
chamber C1.
[0070] When the compression is continued until the
position shown in Fig. 13 is assumed, the contact be-
tween the shoulder 42 and the misaligned portion 45,
and between the shoulder 43 and the misaligned portion
44 are terminated.
[0071] The shoulder 42 and the misaligned portion 45,
and the shoulder 43 and the misaligned portion 44 are
then moved apart from each other. Then, the compres-
sion chambers C1, C2 which are arranged side by side
with the intermediary of the wall body 23b of the fixed
scroll 23 and the wall body 25b of the turning scroll 25
come into communication with each other via the portion

between the shoulder 42 and the misaligned portion 45
and between the shoulder 43 and the misaligned portion
44 both being apart from each other (point I in Fig. 20).
[0072] When the compression is further increased
thereafter, as shown in Fig. 14 to Fig. 18, the compression
chambers C1, C2 in communication with each other are
moved toward the center portion of the respective scrolls
23, 25 along the direction of the convolutions of the wall
bodies 23b, 25b.
[0073] During this movement, the refrigerant at the in-
termediate pressure supplied from the injection port 17p
to the compression chamber C1 is circulated freely in the
compression chambers C1, C2 via the portions between
the shoulder 42 and the misaligned portion 45 and be-
tween the shoulder 43 and the misaligned portion 44 both
being apart from each other. Therefore, the pressures in
the compression chambers C1, C2 are kept in an even
pressure.
[0074] When the compression is continued until the
position shown in Fig. 19 is assumed, the shoulder 42
and the misaligned portion 45, and the shoulder 43 and
the misaligned portion 44 are brought into contact with
each other again, and the compression chambers C1,
C2 return to independent spaces again (point O in Fig.
20).
[0075] Immediately before this, the wall body 25b of
the turning scroll 25 is moved onto the injection port 17p.
Therefore, the communication with the compression
chamber C1 is blocked, and the compression chamber
C1 is moved further toward the center in the direction of
convolution, so that the supply of the refrigerant at the
intermediate pressure to the compression chamber C1
is terminated (point M in Fig. 20).
[0076] Thereafter, the compression chambers C1, C2
move toward the center in the direction of convolution
with increase in turning angle, and are brought into com-
munication with the outlet port 32, so that the compressed
refrigerant is discharged toward the high-pressure cham-
ber HR (see Fig. 2).
[0077] In the configuration as descried above, the re-
frigerant at the intermediate pressure decompressed by
the first expansion valve 7 can be supplied from the in-
jection port 17p provided at one position to the compres-
sion chamber C1 even while the compression chambers
C1, C2 are in communication with each other via the
clearances between the shoulder 42 and the misaligned
portion 45 and between the shoulder 43 and the mis-
aligned portion 44 being apart from each other. In other
words, the refrigerant at the intermediate pressure sup-
plied from the injection port 17p is supplied to the com-
pression chamber C1, and also to the compression
chamber C2 1 via the above-described clearances, the
pressure balance between the compression chambers
C1, C2 is achieved.
[0078] Consequently, an increase in vibrations due to
the imbalance in pressure between the compression
chambers C1, C2 in the scroll compressor 3 is prevented.
[0079] Since the refrigerant at the intermediate pres-
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sure is supplied from the injection port 17p even when
the compression chambers C1, C2 are in communication
with each other via the clearances, the refrigerant can
be supplied to the compression chambers C1, C2 having
a larger capacity in comparison with the case of supplying
the refrigerant only when the compression chambers C1,
C2 are independent, respectively, so that the amount of
refrigerant to be supplied may be increased.
[0080] Therefore, the amount of the refrigerant per unit
time to be discharged by the scroll compressor 3 may be
increased, so that the performance of refrigeration of the
air conditioner 1 is improved.
[0081] Fig. 21 is a partly enlarged drawing of Fig. 3 for
explaining another example of the positions to form the
injection port.
[0082] The injection port 17p may be formed in an area
on the bottom surface 23g of the fixed scroll 23 in the
vicinity of the connecting wall surface 23h of the shoulder
42 as shown in Fig. 3, or may be formed in an area on
the bottom surface 23f of the fixed scroll 23 in the vicinity
of the connecting wall surface 23h as shown in Fig. 21.
[0083] Furthermore, the injection port 17p may be
formed in an area on the bottom surface 23f apart from
the connecting wall surface 23h. However, the injection
port 17p needs to be formed at a position at which the
injection port 17p and the compression chamber C1
come into communication at least while the compression
chambers C1, C2 are in communication.

[Second Embodiment]

[0084] Referring now to Fig. 22 and Fig. 23, a second
embodiment of the present invention will be described.
[0085] The basic configuration of the air conditioner in
this embodiment is the same as that in the first embodi-
ment, except for the configuration of the periphery of the
injection port of the scroll compressor. Therefore, in this
embodiment, only the configuration of the periphery of
the injection port will be described referring to Fig. 22 and
Fig. 23, and description of other configurations will be
omitted.
[0086] Fig. 22 is a partly enlarged drawing for explain-
ing the configuration of the scroll compressor of the air-
conditioner according to this embodiment.
[0087] The same components as those in the first em-
bodiment are designated by the same reference numer-
als and description thereof is omitted.
[0088] A scroll compressor 103 in an air conditioner
101 includes the housing 21 as a sealed container, the
fixed scroll 23 and a turning scroll 125 for compressing
the refrigerant, and a frame 135 for supporting the fixed
scroll 23 and the turning scroll 125 as shown in Fig. 22.
[0089] An injection flow channel 117 for supplying the
refrigerant at the intermediate pressure separated into
gas and liquid in the receiver 9 (see Fig. 1) to the scroll
compressor 103 is connected to the scroll compressor
103. The injection flow channel 117 is configured to sup-
ply the refrigerant at the intermediate pressure from the

turning scroll 125 to the compression chamber C via the
housing 21 and the frame 135.
[0090] The injection flow channel 117 is provided with
a valve structure (control unit) 119 for controlling the flow
of the refrigerant at the intermediate pressure between
the frame 135 and the turning scroll 125.
[0091] The valve structure 119 includes a groove 120
formed on the frame 135 and an injection port (supply
unit, through hole) 121 as a through hole formed on the
turning scroll 125. The groove 120 is formed into a shape
which communicates with the injection port 121 only
when the fixed scroll 23 and the turning scroll 125 are in
a predetermined positional relationship.
[0092] More specifically, the shape of the groove 120
is determined such that the groove 120 and the injection
port 121 communicate with each other only when the
compression chamber C1 which communicates with the
injection port 121 communicate with the other compres-
sion chamber C2 via the clearances formed between the
shoulder 42 and the misaligned portion 45, and between
the shoulder 43 and the misaligned portion 44.
[0093] Subsequently, an operation of the air condition-
er 101 and an operation of the scroll compressor 103 will
be described.
[0094] The operation of the air conditioner 101 is the
same as that in the first embodiment, and thus the de-
scription will be omitted.
[0095] Since the movements of the fixed scroll 23 and
the turning scroll 125 in the scroll compressor 103 and
the change in capacity of the compression chambers C1,
C2 in association therewith are the same as in the first
embodiment, the description will be omitted.
[0096] Here, a change in capacity of the compression
chambers C1, C2 and a timing of the supply of the refrig-
erant at the intermediate pressure from the injection port
121 in the scroll compressor 103 will be described.
[0097] Fig. 23 is a graph showing a change in capacity
of the compression chambers to which the refrigerant is
supplied from the through hole in Fig. 22.
[0098] The refrigerant at the intermediate pressure is
not supplied from the injection port 121 to the compres-
sion chamber C1 in the same manner as in the first em-
bodiment from when the compression chamber C1 is
completely sealed (point D in Fig. 23) to when the com-
pression chamber C1 and the injection port 121 are
brought into communication with each other (point E in
Fig. 23).
[0099] After having brought the compression chamber
C1 and the injection port 121 into communication until
when the shoulder 42 and the misaligned portion 45, and
the shoulder 43 and the misaligned portion 44 are moved
apart from each other and the compression chamber C1
comes into communication (the point I in Fig. 23) with
the other compression chamber C2 via the clearances
therebetween, the groove 120 and the injection port 121
of the valve structure 119 do not communicate with each
other (see Fig. 22). Therefore, from the point E to the
point I in Fig. 23, the refrigerant at the intermediate pres-
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sure is not supplied from the injection port 121 to the
compression chamber C1.
[0100] After having brought the compression chamber
C1 and the compression chamber C2 into communica-
tion with each other, the groove 120 and the injection
port 121 come into communication with each other (see
Fig. 22), and the refrigerant at the intermediate pressure
is supplied from the injection port 121 to the compression
chamber C1 and the compression chamber C2.
[0101] Then, the communication between the groove
120 and the injection port 121 of the valve structure 119
is disconnected (see Fig. 22) when the shoulder 42 and
the misaligned portion 45, and the shoulder 43 and the
misaligned portion 44 are brought into communication
with each other again, and the compression chambers
C1, C2 become the independent spaces again (point O
in Fig. 23).
[0102] Thereafter, the compression chambers C1, C2
move toward the center in the direction of convolution
with an increase in turning angle, and are brought into
communication with the outlet port 32, so that the com-
pressed refrigerant is discharged toward the high-pres-
sure chamber HR (see Fig. 2).
[0103] In this configuration, the refrigerant at the inter-
mediate pressure is controlled to be supplied from the
injection port 121 only when the valve structure 119 is in
communication with the compression chambers C1, C2.
Therefore, while the compression chambers C1, C2 are
independent, the refrigerant at the intermediate pressure
is not supplied, and hence the pressures in the compres-
sion chambers C1, C2 are maintained evenly, so that the
increase in vibrations of the scroll compressor 103 is pre-
vented.

[Third Embodiment]

[0104] Referring now to Fig. 24, a third embodiment of
the present invention will be described.
[0105] The basic configuration of the air conditioner in
this embodiment is the same as that in the first embodi-
ment, except for the configuration of the injection port of
the scroll compressor. Therefore, in this embodiment,
only the configuration of the periphery of the injection
port will be described referring to Fig. 24, and description
of other configurations will be omitted.
[0106] Fig. 24 is a partly enlarged drawing for explain-
ing the configuration of the scroll compressor of the air-
conditioner according to this embodiment.
[0107] The same components as those in the first em-
bodiment are designated by the same reference numer-
als and description thereof is omitted.
[0108] A scroll compressor 303 in an air conditioner
301 includes a fixed scroll 323 and the turning scroll 25
for compressing the refrigerant as shown in Fig. 24.
[0109] A connecting wall surface (contact portion)
323h of the fixed scroll 323 is formed with an injection
port (supply unit, through hole) 317p as a through hole
for supplying the refrigerant at the intermediate pressure

supplied from the injection flow channel 17 (see Fig. 1)
to the compression chamber C.
[0110] The injection port 317p is formed substantially
in parallel to the wall body 23b and the bottom surfaces
23f, 23g, and is formed at a position little to the wall body
23b.
[0111] Subsequently, an operation of the air condition-
er 301 and an operation of the scroll compressor 303 will
be described.
[0112] The operation of the air conditioner 301 is the
same as that in the first embodiment, the description will
be omitted.
[0113] Since the movements of the fixed scroll 323 and
the turning scroll 25 in the scroll compressor 303, the
change in capacity of the compression chambers C1, C2
in association therewith, and the timing to supply the re-
frigerant at the intermediate pressure from the injection
port 317p are the same as in the first embodiment, the
description will be omitted.
[0114] Here, the opening and closing of the injection
port 317p by the wall body 25b, which is a characteristic
of this embodiment will be described.
[0115] The injection port 317p is formed on the con-
necting wall surface 323h as shown in Fig. 24, and is
opened and closed by the connecting edge 25e (see Fig.
4) of the wall body 25b by the turning scroll 25.
[0116] In this configuration, since the injection port
317p is provided on the connecting wall surface 323h,
the period in which the refrigerant can be supplied may
be increased in comparison with the case in which the
injection port 317p is formed on the bottom surface of
the end panel 23a (for example, the bottom surface 23f
or the bottom surface 23g).
[0117] It is because the contact of the connecting wall
surface 323h with the connecting edge 25e is a line con-
tact, and the contact of the bottom surface of the end
panel 23a with the wall body 25b is a surface contact and
hence the period in which the supply of the refrigerant is
hindered by the wall body 25b is shortened by the provi-
sion of the injection port 317p on the connecting wall
surface 323h.

[Fourth Embodiment]

[0118] Referring now to Fig. 25, a fourth embodiment
of the present invention will be described.
[0119] The basic configuration of the air conditioner in
this embodiment is the same as that in the first embodi-
ment, except for the configuration of the injection port of
the scroll compressor. Therefore, in this embodiment,
only the configuration in the periphery of the injection port
will be described referring to Fig. 25, and description of
other configurations will be omitted.
[0120] Fig. 25 is a party enlarged drawing for explain-
ing the configuration of the scroll compressor of the air-
conditioner according to this embodiment.
[0121] The same components as those in the first em-
bodiment are designated by the same reference numer-
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als and description thereof is omitted.
[0122] A scroll compressor 403 in an air conditioner
401 includes a fixed scroll 423 and the turning scroll 25
for compressing the refrigerant as shown in Fig. 25.
[0123] The bottom surface 23f of the fixed scroll 423
is formed with an injection port (supply unit, through hole)
417p as a through hole for supplying the refrigerant at
the intermediate pressure supplied from the injection flow
channel 17 (see Fig. 1) to the compression chamber C.
[0124] More specifically, the injection port 417p is
formed in an area in the vicinity of the shoulder 42 of the
bottom surface 23f in a range L in which the tip seal 26b
(see Fig. 4) of the turning scroll 25 does not slide.
[0125] Subsequently, an operation of the air condition-
er 401 and an operation of the scroll compressor 403 will
be described.
[0126] The operation of the air conditioner 401 is the
same as that in the first embodiment, the description will
be omitted.
[0127] Since the movements of the fixed scroll 423 and
the turning scroll 25 in the scroll compressor 403, the
change in capacity of the compression chambers C1, C2
in association therewith, and the timing to supply the re-
frigerant at the intermediate pressure from the injection
port 417p are the same as in the first embodiment, the
description will be omitted.
[0128] In this configuration, since the injection port
417p is provided in an area in which the tip seal 26b does
not slide, and hence the tip seal 26b is prevented from
being broken by the contact with respect to the injection
port 417p. By preventing the tip seal 26b from being bro-
ken, the leakage of the refrigerant between the compres-
sion chambers C1, C2 being disposed side by side with
the intermediary of the wall body 25b and having different
pressures may be prevented, so that the lowering of the
performance of the scroll compressor 403 is prevented.

[Fifth Embodiment]

[0129] Referring now to Fig. 26, a fifth embodiment of
the present invention will be described.
[0130] The basic configuration of the air conditioner in
this embodiment is the same as that in the first embodi-
ment, except for the configuration of the injection flow
channel for supplying the refrigerant at the intermediate
pressure to the scroll compressor. Therefore, in this em-
bodiment, only the configuration of the periphery of the
injection flow channel will be described referring to Fig.
26, and description of other configurations will be omitted.
[0131] Fig. 26 is a schematic drawing for explaining an
air-conditioner according to this embodiment.
[0132] The same components as those in the first em-
bodiment are designated by the same reference numer-
als and description thereof is omitted.
[0133] As shown in Fig. 26, an air conditioner 501 sche-
matically includes the scroll compressor 3 for compress-
ing the refrigerant, an oil separator (oil separating unit)
503 for separating lubricant from the compressed refrig-

erant, the capacitor 5 for radiating heat of refrigerant sep-
arated from the lubricant, the first expansion valve 7 for
decompressing the pressure of the radiated refrigerant,
the receiver 9 for separating the decompressed refriger-
ant into gas and liquid, the second expansion valve 11
for further decompressing the liquid refrigerant, and the
evaporator 13 for causing the decompressed liquid re-
frigerant to absorb heat.
[0134] Between the receiver 9 and the scroll compres-
sor 3, an injection flow channel (supply unit) 517 is pro-
vided for supplying the gas refrigerant separated from
liquid by the receiver 9 to the scroll compressor 3.
[0135] Between the oil separator 503 and the injection
flow channel 517, an oil flow channel 519 for supplying
lubricant separated by the oil separator 503 to the injec-
tion flow channel 517 is arranged. An aperture 521 is
provided in the oil flow channel 519, and the aperture
521 adjusts the pressure difference between the interior
of the oil separator 503 and the interior of the injection
flow channel 517.
[0136] Subsequently, an operation of the air condition-
er 501 will be described.
[0137] The refrigerant which is compressed by the
scroll compressor 3 to a high pressure is discharged to-
ward the oil separator 503 as shown in Fig. 26. The re-
frigerant flowing into the oil separator 503 is separated
into the lubricant and the refrigerant for the scroll com-
pressor 3, and the separated refrigerant is discharged
toward the capacitor 5.
[0138] The refrigerant flowing into the capacitor 5 ra-
diates the heat thereof outward and is condensed, and
flows toward the first expansion valve 7. The refrigerant
is decompressed by the first expansion valve 7 and flows
into the receiver 9 as the refrigerant at an intermediate
pressure. The refrigerant is separated into liquid refrig-
erant and gas refrigerant in the receiver 9, and the liquid
refrigerant flows toward the second expansion valve 11.
The liquid refrigerant is decompressed by the second
expansion valve 11 and flows into the evaporator 13 as
the refrigerant at a low pressure. The refrigerant at the
low pressure takes heat from the outside air in the evap-
orator 13, is evaporated and transformed into the gas
refrigerant, flows into the scroll compressor 3, and is com-
pressed again.
[0139] On the other hand, the gas refrigerant separat-
ed in the receiver 9 flows into the scroll compressor 3 via
the injection flow channel 517. The refrigerant flowing
into the scroll compressor 3 is compressed again.
[0140] The lubricant separated by the oil separator 503
is supplied to the injection flow channel 517 through the
oil flow channel 519. The lubricant supplied to the injec-
tion flow channel 517 flows into the scroll compressor 3
together with the refrigerant.
[0141] The refrigerant compressed by the scroll com-
pressor 3 again is discharged into the capacitor 5 and
repeats the above-described cycle.
[0142] In this configuration, the lubricant separated by
the oil separator 503 can be returned to the compression
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chambers C1, C2 of the scroll compressor 3 via the in-
jection port 17p. By returning the lubricant to the com-
pression chambers C1, C2, the sealing property is im-
proved, and the refrigerant from the compression cham-
bers C1, C2 is prevented from leaking, so that improve-
ment of the performance of the scroll compressor 3 and
improvement of the performance of the air conditioner
501 are achieved.
[0143] The technical scope of the present invention is
not limited to the embodiments shown above, and various
modifications may be made without departing the scope
of the present invention.
[0144] Although the invention has been described as
an air conditioner in the embodiments shown above,
more specifically, the invention is applicable to appara-
tuses to which the air conditioners such as refrigerators,
air conditioners, and other various devices are applied.

Claims

1. A scroll compressor comprising a fixed scroll and a
turning scroll each having an end panel formed with
a convoluted wall body extending upright from one
side surface thereof, and forming a plurality of com-
pression chambers for compressing refrigerant by
being engaged with each other,
wherein at least one of the fixed scroll and the turning
scroll is formed on the one side surface of the end
panel thereof with a shoulder which is high on the
side of a center portion thereof and is low on the
outer end side along the convolution of the wall body,
and
the other one of the fixed scroll and the turning scroll
is formed on an upper edge of the wall body thereof
with a misaligned portion corresponding to the shoul-
der on the end panel, the misaligned portion being
divided into a plurality of portions, and being low on
the side of a center of the convolution and high on
the outer end side thereof,
a supply unit for supplying the refrigerant supplied
from an outside is formed in the plurality of compres-
sion chambers while compressing the refrigerant,
and
the refrigerant is supplied from the supply unit while
at least the plurality of compression chambers in-
clude the shoulder and the misaligned portion being
apart from each other.

2. The scroll compressor according to Claim 1, wherein
the supply unit is a through hole provided on the end
panel of at least one of the fixed scroll and the turning
scroll, and the through hole is provided at a position
which communicates with the plurality of compres-
sion chambers while at least the plurality of compres-
sion chambers include the shoulder and the mis-
aligned portion being apart from each other.

3. The scroll compressor according to Claim 1, wherein
the supply unit is provided at a contact portion of the
shoulder with respect to the misaligned portion.

4. The scroll compressor according to Claim 1, wherein
seal members which come into contact with the end
panel are provided in an area on the upper edge of
the wall body from the misaligned portion toward the
center portion of the convolution, and an area from
the misaligned portion toward the outer end, and the
supply unit is provided in an area of the end panel
where the seal members do not slide.

5. The scroll compressor according to any one of
Claims 1 to 4, wherein a control unit which controls
the supply of the refrigerant from the supply unit to
the plurality of compression chambers is provided
and the control unit controls the refrigerant to be sup-
plied from the supply unit while the shoulder and the
misaligned portion are apart from each other.

6. An air conditioner comprising:

a scroll compressor according to any one of
Claims 1 to 5;
an oil separating unit for separating lubricant
from refrigerant compressed by the scroll com-
pressor;
a radiator for radiating heat of the refrigerant
compressed by the scroll compressor;
a high-pressure-side decompression unit for de-
compressing the pressure of the radiated refrig-
erant;
a low-pressure-side decompression unit for fur-
ther decompressing the decompressed refriger-
ant; and
a heatsink for causing the refrigerant decom-
pressed by the low-pressure-side decompress-
ing unit to absorb the heat,
wherein the refrigerant decompressed by the
high-pressure-side decompressing unit and the
lubricant separated by the oil separating unit are
supplied to the supply unit of the scroll compres-
sor.

19 20 



EP 2 116 726 A1

12



EP 2 116 726 A1

13



EP 2 116 726 A1

14



EP 2 116 726 A1

15



EP 2 116 726 A1

16



EP 2 116 726 A1

17



EP 2 116 726 A1

18



EP 2 116 726 A1

19



EP 2 116 726 A1

20



EP 2 116 726 A1

21



EP 2 116 726 A1

22



EP 2 116 726 A1

23



EP 2 116 726 A1

24



EP 2 116 726 A1

25



EP 2 116 726 A1

26



EP 2 116 726 A1

27



EP 2 116 726 A1

28



EP 2 116 726 A1

29



EP 2 116 726 A1

30



EP 2 116 726 A1

31



EP 2 116 726 A1

32

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 7103152 A [0005]


	bibliography
	description
	claims
	drawings
	search report

