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(54) Refrigerant cycle apparatus

(57) In a refrigerant cycle apparatus which is operat-
ed at a supercritical pressure on a high-pressure side,
for a purpose of maintaining or enhancing performances
or reducing generation of clogging or a dimension of a
capillary tube, a compressor has a first compression el-
ement, and a second compression element which com-
presses a refrigerant compressed by the first compres-
sion element, a gas phase refrigerant in an intermediate

pressure receiver is sucked into the second compression
element of the compressor, a liquid phase refrigerant in
the intermediate pressure receiver is pressure reduced
in a second pressure reducing device, and introduced
into an evaporator, and the first pressure reducing device
comprises a capillary tube on an upstream side of the
refrigerant, and throttling means on a downstream side
of the capillary tube.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a refrigerant
cycle apparatus in which a compressor, a radiator, a first
pressure reducing device, an intermediate pressure re-
ceiver, a second pressure reducing device, and an evap-
orator are successively connected to one another in an
annular form to constitute a refrigerant circuit and which
is operated at a supercritical pressure on a high-pressure
side.

[0002] In this type of conventional refrigerant cycle ap-
paratus, for example, an air conditioner for cooling air in
a room, a compressor, a radiator, a pressure reducing
device, an evaporator and the like have heretofore been
connected to one another in an annular form via piping
to constitute a refrigerant cycle. Moreover, a refrigerant
gas is sucked into a compression element of the com-
pressor, and is compressed to form the refrigerant gas
having high temperature and pressure. The gas is dis-
charged, and flows into the radiator. In the radiator, a
refrigerant radiates heat. The refrigerant which has flown
out of the radiator is throttled by the pressure reducing
device, and is supplied to the evaporator. In the evapo-
rator, the refrigerant evaporates, and absorbs heat from
its periphery to exert a cooling function and cool the inside
of the room.

[0003] In recent years, in order to deal with a global
environmental problem, also in this type of refrigerant
cycle, an apparatus has been developed in which carbon
dioxide (CO,) as a natural refrigerant is used as the re-
frigerant without using conventional chlorofluorocarbon
and which is operated at a supercritical pressure on a
high-pressure side (see Japanese Patent No. 2804527).
[0004] In this type of refrigerant cycle apparatus, when
a temperature of a heat source for exchanging the heat
with the refrigerant rises in the radiator, refrigerating ef-
fects remarkably decrease, and the pressure on the
high-pressure side needs to be raised in order to com-
pensate for the decrease. As a result, there has been a
problem that a compressive power increases and per-
formances degrade.

[0005] Moreover, since the carbon dioxide refrigerant
has a less pressure loss as compared with another re-
frigerant, a pressure reducing degree has to be increased
in the pressure reducing device. However, when a usual
electronic expansion valve is used as such pressure re-
ducing device, it is difficult to obtain desired throttling
effects, and an appropriate control could not be per-
formed.

[0006] Onthe otherhand, when a capillary tube is used
as the pressure reducing device, a length of the capillary
tube has to be increased, or an inner diameter thereof
has to be reduced in order to obtain desired pressure
reducing effects. However, when the inner diameter is
excessively reduced, the capillary tube is clogged with
sludge, water content, or oil, and there is a possibility that
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atrouble is generated in refrigerant circulation. However,
when the desired pressure reducing effects are to be
obtained by a usual capillary tube having an inner diam-
eter of 0.6 mm, the length of the tube becomes 20 m or
more.

SUMMARY OF THE INVENTION

[0007] The present invention has been developed in
order to solve a conventional technique problem, and
performances are maintained or enhanced, and gener-
ation of clogging or a dimension of a capillary tube is
reduced in a refrigerant cycle apparatus which is oper-
ated at a supercritical pressure on a high-pressure side.
[0008] According to a first aspect of the present inven-
tion, there is provided a refrigerant cycle apparatus in
which a compressor, a radiator, a first pressure reducing
device, an intermediate pressure receiver, a second
pressure reducing device, and an evaporator are suc-
cessively connected to one another in an annular form
to constitute a refrigerant circuit and which is operated
at a supercritical pressure on a high-pressure side,
wherein the compressor has a first compression element
and a second compression element which compresses
a refrigerant compressed by the first compression ele-
ment; a gas phase refrigerant in the intermediate pres-
sure receiver is sucked into the second compression el-
ement of the compressor; a liquid phase refrigerant in
the intermediate pressure receiver is pressure reduced
by the second pressure reducing device and is then in-
troduced into the evaporator; and the first pressure re-
ducing device comprises a capillary tube on an upstream
side of the refrigerant and throttling means on a down-
stream side of the capillary tube.

[0009] A second aspect of the present invention is di-
rected to the above refrigerant cycle apparatus wherein
an inner diameter of the capillary tube is set to 0.1 mm
or more and 0.4 mm or less.

[0010] A third aspect of the present invention is direct-
ed to the above refrigerant cycle apparatus wherein the
throttling means of the first pressure reducing device
comprises an expansion valve.

[0011] A fourth aspect of the present invention is di-
rected to the above refrigerant cycle apparatus wherein
the throttling means of the first pressure reducing device
comprises a capillary tube.

[0012] Afifth aspectof the presentinvention is directed
to the above refrigerant cycle apparatus wherein carbon
dioxide is introduced as the refrigerant into the apparatus.
[0013] According to the presentinvention, a refrigerant
flow rate of the first compression element is decreased
to reduce a compressive power, and a performance co-
efficient can be enhanced. Since the refrigerant flow rate
in the evaporator drops, a pressure loss in the evaporator
is reduced, and performances are enhanced. Further-
more, since an amount of the liquid phase refrigerant in
the evaporator increases, heat conducting performances
are enhanced, and general performances can be en-
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hanced.

[0014] Especially, since the first pressure reducing de-
vice comprises the capillary tube on the upstream side
of the refrigerant and the throttling means on the down-
stream side of the capillary tube, the refrigerant having
a supercritical state is pressure reduced by the capillary
tube. The refrigerant having the supercritical state has
superior dissolving characteristics. Therefore, even
when the inner diameter of the capillary tube is reduced
to 0.1 mm or more and 0.4 mm or less as in the second
invention, clogging with sludge, water content, and oil is
not easily caused. Therefore, even when carbon dioxide
is used as the refrigerant as in the fifth invention, and a
pressure reducing degree has to be set to be large, a
length of the capillary tube can be shortened to improve
a space efficiency.

[0015] Moreover, when the throttling means of the first
pressure reducing device comprises the expansion valve
as in the third invention, a pressure resistance of the ex-
pansion valve may be low because of the capillary tube
on the upstream side of the refrigerant. Furthermore,
when the throttling means of the first pressure reducing
device comprises the capillary tube as in the fourth in-
vention, the pressure is reduced by the capillary tube on
the upstream side. Therefore, even when a capillary tube
having a usual inner diameter is used in the capillary tube
on the downstream side, the dimension of the tube does
not have to be lengthened.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is arefrigerant circuit diagram of a refrigerant
cycle apparatus according to one embodiment of the
present invention;

FIG. 2 is a p-h diagram of the refrigerant cycle ap-
paratus of FIG. 1;

FIG. 3 is arefrigerant circuit diagram of a refrigerant
cycle apparatus according to a second embodiment
of the present invention;

FIG. 4 is a refrigerant circuit diagram of a refrigerant
cycle apparatus according to a third embodiment of
the present invention;

FIG. 5 is arefrigerant circuit diagram of a refrigerant
cycle apparatus according to a fourth embodiment
of the present invention; and

FIG. 6 is a refrigerant circuit diagram of a refrigerant
cycle apparatus according to a fifth embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] According to the present invention, in a refrig-
erant cycle apparatus which is operated at a supercritical
pressure on a high-pressure side, main characteristics
lie in that performances be maintained or enhanced, and
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generation of clogging or a dimension of a capillary tube
be reduced. To realize a purpose of maintaining or en-
hancing the performances, a gas phase refrigerantin an
intermediate pressure receiver is sucked into a second
compression element of a compressor, a liquid phase
refrigerant in the intermediate pressure receiver is pres-
sure reduced by a second pressure reducing device, and
the refrigerantis introduced into an evaporator. Torealize
a purpose of reducing the generation of the clogging or
the dimension of the capillary tube, the first pressure re-
ducing device comprises a capillary tube on an upstream
side of the refrigerant, and throttling means on a down-
stream side of the capillary tube, and an inner diameter
of the capillary tube is set to 0.1 mm or more and 0.4 mm
or less. Embodiments of the present invention will be
described hereinafter in more detail with reference to the
drawings.

(Embodiment 1)

[0018] FIG. 1is arefrigerant circuit diagram of a refrig-
erant cycle apparatus 110 according to one embodiment
of the present invention. In the refrigerant cycle appara-
tus 110 of the present embodiment, a compressor 10, a
radiator 12, a first pressure reducing device 13, an inter-
mediate pressure receiver 16, a second pressure reduc-
ing device 17, and an evaporator 20 are successively
connected to one another in an annular form to constitute
a refrigerant circuit. That is, a refrigerant discharge tube
10A of the compressor 10 is connected to an inlet of the
radiator 12.

[0019] Here, the compressor 10 of the present embod-
iment is a compressor of a two-stage compression sys-
tem, having a first compression element 30 and a second
compression element 32 for compressing a refrigerant
compressed by the first compression element 30. In a
sealed container (not shown), there are arranged a driv-
ing element, and the first compression element 30 and
the second compression element 32 which are driven by
the driving element.

[0020] In the figure, reference numeral 11 denotes a
refrigerant introducing tube for discharging to the outside
of the sealed container the refrigerant compressed by
the first compression element 30 (first stage) of the com-
pressor 10, and introducing the refrigerant into the sec-
ond compression element 32 (second stage). A commu-
nicating tube 40 described later is connected midway to
this refrigerant introducing tube 11.

[0021] Moreover, a refrigerant pipe 12A extending out
of the radiator 12 is connected to an inlet of the first pres-
sure reducing device 13. Here, the first pressure reducing
device 13 is constituted of a capillary tube 14, and an
electronic expansion valve 15 which is throttling means.
The capillary tube 14 is disposed on an upstream side
of the refrigerant, and the expansion valve 15 is disposed
on a downstream side of the capillary tube 14. That is,
the refrigerant whose heat has been radiated by the ra-
diator 12 is pressure reduced by the capillary tube 14
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disposed on the upstream side in the first pressure re-
ducing device 13, and is thereafter pressure reduced by
the expansion valve 15 disposed on the downstream
side. An inner diameter of the capillary tube 14 is set to
0.1 mm or more and 0.4 mm or less, and a dimension
thereof is set to 0.5 m or more and 5 m or less.

[0022] On the other hand, a refrigerant pipe 15A con-
nected to an outlet of the first pressure reducing device
13 (expansion valve 15) reaches an inlet of the interme-
diate pressure receiver 16. This intermediate pressure
receiver 16 separates a gas and a liquid of the refrigerant.
After the refrigerant is pressure reduced by the first pres-
sure reducing device 13 to constitute a two-phase mix-
ture of the gas and the liquid, a liquid phase refrigerant
is once stored in the intermediate pressure receiver 16.
An upper part of the intermediate pressure receiver 16
is connected to the above-described communicating
tube 40. This communicating tube 40 returns to the ra-
diator 12 a gas phase refrigerant separated from the lig-
uid phase refrigerant by the intermediate pressure re-
ceiver 16, and a check valve 42 is disposed in a middle
portion of the communicating tube 40, assuming that a
direction of the refrigerantintroducing tube 11 is aforward
direction. Accordingly, the gas phase refrigerant sepa-
rated from the liquid phase refrigerant by the intermediate
pressure receiver 16 passes through the communicating
tube 40, and reaches the refrigerant introducing tube 11
of the radiator 12. The refrigerant is combined with a re-
frigerant gas compressed by the first compression ele-
ment 30 and having an intermediate pressure, and is
sucked into the second compression element 32.
[0023] On the other hand, a bottom surface of the in-
termediate pressure receiver 16 is connected to a refrig-
erant pipe 16A which reaches an inlet of the electronic
expansion valve 17 as the second pressure reducing de-
vice. The liquid phase refrigerant, separated from the gas
phase refrigerant and once stored in the intermediate
pressure receiver 16, flows from the refrigerant pipe 16A
into the expansion valve 17. A pipe 17A extending out of
the second pressure reducing device 17 is connected to
an inlet of the evaporator 20.

[0024] Moreover, an outlet side of the evaporator 20
is connected to a refrigerant introducing tube 20A of the
compressor 10 to constitute anannular cycle for returning
to the compressor 10.

[0025] As the refrigerant of the refrigerant cycle appa-
ratus 110, carbon dioxide (CO,) which is a natural refrig-
erant is used in consideration of eco-friendliness, com-
bustibility, toxicity or the like. As a lubricant oil, poly-
alkylene glycol (PAG), polyol ester (POE) or the like is
used.

[0026] Next, an operation of the refrigerant cycle ap-
paratus 110 constituted as described above will be de-
scribed with reference to FIG. 2 which is a p-h diagram
(Mollier chart). When a driving element (not shown) of
the compressor 10 is driven by a control device (not
shown), a low-pressure refrigerant gas is sucked into the
first compression element 30 of the compressor 10 (state
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A of FIG. 2), and is compressed to constitute an interme-
diate-pressure refrigerant gas (state B of FIG. 2). More-
over, the intermediate-pressure refrigerant gas is sucked
into the second compression element 32 via the refrig-
erant introducing tube 11. At this time, the temperature
of the intermediate-pressure refrigerant gas drops by the
combination with the gas phase refrigerant from the in-
termediate pressure receiver 16 described later, and a
state C of FIG. 2 is achieved. Moreover, the refrigerant
sucked into the second compression element 32 is com-
pressed in a second stage to constitute a refrigerant gas
having high temperature and pressure, and is discharged
from the refrigerant discharge tube 10A to the outside.
In this case, the refrigerant is compressed to an appro-
priate supercritical pressure (the pressureis about 7 MPa
at a rating time, but ranges from 5 MPa to 11 MPa de-
pending on environmental conditions) (state D of FIG. 2).
[0027] The refrigerant gas discharged from the refrig-
erant discharge tube 10A flows into the radiator 12, and
heat is radiated by an air or water cooling system. In the
radiator 12, the carbon dioxide refrigerant is condensed,
and maintains its supercritical state without being lique-
fied, the temperature drops, and state E of FIG. 2 is ob-
tained.

[0028] The refrigerant whose heat is radiated by the
radiator 12 reaches the first pressure reducing device 13
via the refrigerant pipe 12A. By this first pressure reduc-
ing device 13, the refrigerant first flows into the capillary
tube 14 disposed on the upstream side, and the pressure
drops while the refrigerant passes through the capillary
tube 14 (state F of FIG. 2).

[0029] Here, the refrigerant which has flown out of the
radiator 12 has the supercritical state. Therefore, the re-
frigerant maintains its supercritical state in the capillary
tube 14. Alternatively, the refrigerant is pressure reduced
while maintaining its supercritical state in most of steps
in which the refrigerant passes through the capillary tube
14 except that the refrigerantis formed into the two-phase
mixture of the gas and liquid phases in the vicinity of the
outlet of the capillary tube 14.

[0030] The refrigerant having such supercritical state
has superior dissolving characteristics. Therefore, even
when the inner diameter of the capillary tube 14 is set to
be small in a range of 0.1 mm or more and 0.4 mm or
less, the clogging with sludge, water content, and oil is
not easily caused.

[0031] When a conventional chlorofluorocar-
bon-based refrigerant is used, a capillary tube having an
inner diameter of about 0.6 mm is usually used. When
the inner diameter is further reduced, the tube is clogged
with the sludge, water content, and oil, and there is a
possibility that a trouble is generated in circulating the
refrigerant.

[0032] However, carbon dioxide is used as the refrig-
erant, and the pressure of the refrigerant to be introduced
into the capillary tube 14 is brought into the supercritical
state. Accordingly, the refrigerant having the supercritical
state is pressure reduced in the capillary tube 14. Be-
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cause of the superior dissolving characteristics peculiar
to such supercritical state, the inner diameter of the cap-
illary tube 14 can be reduced to 0.1 mm or more and 0.4
mm or less. Consequently, even by use of the carbon
dioxide refrigerant having a less pressure loss, it is pos-
sible to avoid a disadvantage that the trouble is generated
in such refrigerant circulation, the dimension of the cap-
illary tube 14 can be reduced, and sufficient throttling
effects can be obtained in the capillary tube 14.

[0033] Therefore, even when carbon dioxide is used
as the refrigerant, and a large pressure reducing degree
is required, a length of the capillary tube 14 can be short-
ened to improve a space efficiency.

[0034] Moreover, since the refrigerant can be suffi-
ciently pressure reduced by the capillary tube 14, the
usual electronic expansion valve 15 can be disposed on
the downstream side of the capillary tube 14 to reduce
the refrigerant pressure. Moreover, a pressure resist-
ance of the expansion valve 15 may be low.

[0035] It is to be noted that the refrigerant pressure
reduced by the capillary tube 14 flows into the expansion
valve 15 disposed on the downstream side ofthe capillary
tube 14, and is formed into the two-phase mixture of the
gas and liquid by a pressure drop in the expansion valve
15 (state G of FIG. 2) before reaching the intermediate
pressure receiver 16. In the intermediate pressure re-
ceiver 16, the pressure of the refrigerant drops to about
3 MPa to 4 MPa by the pressure reducing effects in the
first pressure reducing device 13. Moreover, in the inter-
mediate pressure receiver 16, the refrigerant is separat-
ed into a gas phase refrigerant (saturated steam) and a
liquid phase refrigerant (saturated liquid). The gas phase
refrigerant obtains state H of FIG. 2 in the intermediate
pressure receiver 16. The refrigerant is returned to the
refrigerant introducing tube 11 of the compressor 10 via
the communicating tube 40, and is combined with the
intermediate-pressure refrigerant compressed by the
first compression element 30. In this case, the refrigerant
obtains the state C of FIG. 2.

[0036] As described above, the gas and liquid of the
refrigerant are separated in the intermediate pressure
receiver 16, and a gas component is returned from the
communicating tube 40 into the refrigerant introducing
tube 11 of the radiator 12. Accordingly, the gas compo-
nent which does not contribute to cooling is not circulated
in the refrigerant circuit on a low-pressure side in and
after the intermediate pressure receiver 16. An efficiency
ofarefrigerant cycle can be enhanced by this component.
Especially, by use of the carbon dioxide refrigerant as in
the present invention, the gas phase refrigerant separat-
ed in the intermediate pressure receiver 16 increases as
compared with the conventional chlorofluorocar-
bon-based refrigerant. When the gas phase refrigerant
is introduced from the refrigerant introducing tube 11 of
the compressor 10 into the second compression element
32, the efficiency can further be enhanced.

[0037] On the other hand, the liquid phase refrigerant
is once stored in the intermediate pressure receiver 16,
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and obtains state | of FIG. 2. The refrigerant flows out of
the intermediate pressure receiver 16 via the refrigerant
pipe 16A disposed in abottom part, and is further throttled
by the expansion valve 17 to obtain state J of FIG. 2.
[0038] The refrigerant whose pressure has dropped in
the second pressure reducing device 17 flows into the
evaporator 20 via the pipe 17A. In the evaporator, the
refrigerant evaporates, and absorbs heat from its periph-
ery to exert a cooling function.

[0039] Thereafter, the refrigerant which has flown out
of the evaporator 20 is sucked from the refrigerant intro-
ducing tube 20A of the compressor 10 into the first com-
pression element 30 to repeat its cycle (state A of FIG. 2).
[0040] As described above, in the intermediate pres-
sure receiver 16, the gas phase refrigerant is sucked into
the second compression element 32 of the compressor
10. The liquid phase refrigerant in the intermediate pres-
sure receiver 16 is pressure reduced by the expansion
valve 17 which is the second pressure reducing device.
Thereafter, the refrigerant is introduced into the evapo-
rator 20. Therefore, a refrigerant flow rate of the first com-
pression element 30 can be decreased. Accordingly, a
compressive power in the first compression element 30
can be reduced, and a performance coefficient can be
enhanced.

[0041] Moreover, since the refrigerant flow rate in the
evaporator 20 drops, the pressure loss in the evaporator
20 is reduced, and the performances are enhanced.
[0042] Furthermore, since the amount of the liquid
phase refrigerant in the evaporator 20 increases, heat
conducting performances are enhanced, and general
performances can be enhanced.

(Embodiment 2)

[0043] Next, a second embodiment of a refrigerant cy-
cle apparatus according to the present invention will be
described. FIG. 3 is a refrigerant circuit diagram of a re-
frigerant cycle apparatus 210 of the presentembodiment.
Itis to be noted that, in FIG. 3, components denoted with
the same reference numerals as those of FIG. 1 produce
identical or similar effects.

[0044] InFIG. 3, reference numeral 25 denotes a cap-
illary tube which is throttling means of a first pressure
reducing device 13 in the present embodiment. This cap-
illary tube 25 has an inner diameter of 0.5 mm or more
and 6 mm or less, and a dimension of 0.5 m or more and
2 m or less, and has heretofore been used.

[0045] Thatis, as described above in detail in the first
embodiment, a refrigerant having a supercritical state is
first pressure reduced by a capillary tube 14 having a
small inner diameter, and accordingly the refrigerant can
be sufficiently pressure reduced. Therefore, even when
the conventional tube is used as the capillary tube 25 on
the downstream side of the capillary tube 14, the dimen-
sion of the tube does not have to be lengthened. Conse-
quently, even by use of the capillary tube 25, it is possible
to avoid a disadvantage that a refrigerant circuit of the
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refrigerant cycle apparatus 210 is enlarged, and a space
efficiency can be improved.
[0046] It is to be noted that an operation of the refrig-
erant cycle apparatus 210 of the present embodiment is
similar to that of the first embodiment, and description
thereof is therefore omitted.

(Embodiment 3)

[0047] The present invention is not limited to the
above-described embodiment in which a second pres-
sure reducing device comprises an electronic expansion
valve. For example, as shown in FIG. 4, the second pres-
sure reducing device may comprise a conventional cap-
illary tube.

[0048] FIG. 4 is arefrigerant circuit diagram of a refrig-
erant cycle apparatus 310 of the present embodiment.
Reference numeral 27 denotes a capillary tube which is
the second pressure reducing device. In FIG. 4, compo-
nents denoted with the same reference numerals as
those of FIGS. 1 and 3 produce identical or similar effects.
[0049] Even in the present embodiment, in the same
manner as in the above-described embodiments, a re-
frigerant having a supercritical state is first pressure re-
duced by a capillary tube 14 having a small inner diam-
eter, and accordingly the refrigerant can be sufficiently
pressure reduced. Therefore, an appropriate control is
possible by a usual electronic expansion valve 15 dis-
posed on a downstream side of the capillary tube 14, and
a pressure resistance of the expansion valve 15 may be
low.

(Embodiment 4)

[0050] Moreover, the present invention is effective,
even when both of throttling means of a first pressure
reducing device, and a second pressure reducing device
comprise capillary tubes. Even in the present embodi-
ment, a refrigerant having a supercritical state is first
pressure reduced by a capillary tube 14 having a small
inner diameter, and therefore the refrigerant can be suf-
ficiently pressure reduced. Therefore, a conventional
capillary tube may be used in an inner diameter of a cap-
illary tube 25 on a downstream side, without reducing an
inner diameter of the tube or enlarging a dimension there-
of.

(Embodiment 5)

[0051] Itisto be noted thatin the above-described em-
bodiments, arefrigerantis evaporated by one evaporator
20, but a plurality of evaporators may be juxtaposed, and
the refrigerant may be passed through the respective
evaporators, and be evaporated. In the present embod-
iment, for example, as shown in FIG. 6, a branched pipe
16B is connected midway to a pipe 16A, and the
branched pipe 16B is provided with a capillary tube 28
and an evaporator 21. A branched pipe 21A extending
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out of the evaporator 21 is connected to a middle portion
of a refrigerant introducing tube 20A connected to an
outlet side of an evaporator 20. Furthermore, the
branched pipe 21A on the outlet side of the evaporator
21 is provided with a check valve 24, assuming that a
refrigerant introducing tube 20A side is a forward direc-
tion. Similarly, the refrigerant introducing tube 20A is pro-
vided with a check valve 22, assuming that a compressor
10 side is a forward direction. Moreover, a three-way
valve 19 is disposed in a position where the branched
pipe 16B is connected. The three-way valve 19 executes
an appropriate control in such a manner that a liquid
phase refrigerant separated from a gas phase refrigerant
in an intermediate pressure receiver 16 is discharged to
either or both of a capillary tube 27 and the capillary tube
28. Consequently, the refrigerant can be evaporated se-
lectively in the respective evaporators 20, 21.

[0052] Accordingly, when arefrigerant cycle apparatus
510 is used as an air conditioner for conditioning air in
chambers, two chambers can be selectively cooled by
the respective evaporators 20, 21. When the refrigerant
cycle apparatus 510 is applied to a refrigerator or the like,
two different spaces to be cooled can be simultaneously
or selectively cooled. Therefore, versatility of the refrig-
erant cycle apparatus can be enhanced.

Claims

1. Arefrigerant cycle apparatus in which a compressor,
a radiator, a first pressure reducing device, an inter-
mediate pressure receiver, a second pressure re-
ducing device, and an evaporator are successively
connected to one another in an annular form to con-
stitute a refrigerant circuit and which is operated at
a supercritical pressure on a high-pressure side,
wherein the compressor has a first compression el-
ement and a second compression element which
compresses a refrigerant compressed by the first
compression element; a gas phase refrigerant in the
intermediate pressure receiver is sucked into the
second compression element of the compressor; a
liquid phase refrigerant in the intermediate pressure
receiver is pressure reduced by the second pressure
reducing device and is then introduced into the evap-
orator; and
the first pressure reducing device comprises a cap-
illary tube on an upstream side of the refrigerant and
throttling means on a downstream side of the capil-
lary tube.

2. The refrigerant cycle apparatus according to claim
1, wherein an inner diameter of the capillary tube is
set to 0.1 mm or more and 0.4 mm or less.

3. The refrigerant cycle apparatus according to claim
1 or 2, wherein the throttling means of the first pres-
sure reducing device comprises an expansion valve.
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The refrigerant cycle apparatus according to claim
1 or 2, wherein the throttling means of the first pres-
sure reducing device comprises a capillary tube.

The refrigerant cycle apparatus according to any one
of claims 1, 2, 3, and 4, wherein carbon dioxide is
introduced as the refrigerant into the apparatus.
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