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(54) FREEZER

(57) A refrigeration system is equipped with a heat
source-side unit (50), usage-side units (21, 22), and
four-way switching valves (55, 56). A low-stage compres-
sor (51a) and a high-stage compressor (51 c) are con-
nected to each other in series via an intermediate pres-
sure pipe (51b). The four-way switching valves (55, 56)
switch between a first state and a second state. The first

state is a state in which intermediate-pressure refrigerant
discharged from the low-stage compressor (51a) and
flowing in the intermediate pressure pipe (51b) flows to
a heat source-side heat exchanger (53). The second
state is a state in which the intermediate-pressure refrig-
erant flows to a usage-side heat exchanger (22a).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a refrigeration
system.

BACKGROUND ART

[0002] As a conventional refrigeration system, there is
an air conditioning system equipped with a heat source-
side unit and a plurality of usage-side units and capable
of performing a concurrent heating and cooling operation.
For example, patent document 1 (JP-A No.
2003-130492) discloses an air conditioner capable of
performing a cooling-oriented (small heating capacity)
operation, an all-room cooling operation, a heating-ori-
ented (small cooling capacity) operation, and an all-room
heating operation.

SUMMARY OF INVENTION

<Technical Problem>

[0003] In the conventional refrigeration system capa-
ble of performing the concurrent heating and cooling op-
eration, in a case where there is just one compressor,
the situation becomes such that the pressure values of
the high pressure and the low pressure become one, and
depending on the outside air temperature the refrigera-
tion system is operated with an excessive high/low dif-
ferential pressure. Operating with a greater than neces-
sary high/low differential pressure in this way runs coun-
ter to the demand to conserve energy.
[0004] To address this, the air conditioner disclosed in
patent document 1 (JP-A No. 2003-130492) is configured
in such a way that it can separately set the discharge
pressures of an inverter compressor and a constant
speed compressor placed apart from and in parallel to
the inverter compressor. Additionally, the air conditioner
sets the discharge pressures of the constant speed com-
pressor used in the refrigeration cycle of the cooling op-
eration and the inverter compressor used in the refriger-
ation cycle of the heating operation so that the efficiency
in each operation becomes higher.
[0005] However, what is needed is a refrigeration sys-
tem having still another refrigeration cycle configuration
and whose operating efficiency is good.
[0006] It is a problem of the present invention to provide
a refrigeration system with improved operating efficiency.

<Solution to Problem>

[0007] A refrigeration system pertaining to a first as-
pect of the present invention comprises a heat source-
side unit, a first usage-side unit, a second usage-side
unit, and a switching mechanism. The heat source-side
unit has a compression mechanism including a low-stage

compressor and a high-stage compressor, a heat source-
side heat exchanger, and a heat source-side expansion
mechanism. The first usage-side unit has a first usage-
side heat exchanger and a first usage-side expansion
mechanism. The second usage-side unit has a second
usage-side heat exchanger and a second usage-side ex-
pansion mechanism. The switching mechanism switches
the path of refrigerant flowing from the compression
mechanism to the heat source-side heat exchanger, the
first usage-side heat exchanger, and the second usage-
side heat exchanger. Additionally, the low-stage com-
pressor and the high-stage compressor are connected
to each other in series via an intermediate pressure pipe.
The switching mechanism switches between a first state
and a second state. The first state is a state in which
intermediate-pressure refrigerant discharged from the
low-stage compressor and flowing in the intermediate
pressure pipe flows to the heat source-side heat ex-
changer. The second state is a state in which the inter-
mediate-pressure refrigerant flows to the first usage-side
heat exchanger or the second usage-side heat exchang-
er.
[0008] Here, the refrigeration system employs a con-
figuration where the low-stage compressor and the high-
stage compressor are connected to each other in series,
and the refrigeration system configures a refrigerant cir-
cuit so that the intermediate-pressure refrigerant dis-
charged from the low-stage compressor and flowing in
the intermediate pressure pipe flows to the heat source-
side heat exchanger in the first state and flows to the first
usage-side heat exchanger or the second usage-side
heat exchanger in the second state. According to this
refrigeration system pertaining to the present invention,
for example, in a case where the outside air temperature
is low and the high-pressure refrigerant is not needed in
the heat source-side heat exchanger, the switching
mechanism is switched to the first state so that the op-
erating efficiency can be improved. Furthermore, for ex-
ample, in a case where, when the outside air temperature
is high, it is necessary to make the first usage-side heat
exchanger function as an evaporator and make the sec-
ond usage-side heat exchanger function as a radiator
with respect to a small heat load, the switching mecha-
nism is switched to the second state to deliver the inter-
mediate-pressure refrigerant to the second usage-side
heat exchanger so that the operating efficiency of the
refrigeration system can be improved.
[0009] A refrigeration system pertaining to a second
aspect of the present invention is the refrigeration system
pertaining to the first aspect, further comprising a con-
troller that controls the switching mechanism. The con-
troller has an intermediate pressure utilization operating
mode in which the first usage-side heat exchanger func-
tions as an evaporator and the second usage-side heat
exchanger functions as a radiator. In the intermediate
pressure utilization operating mode the controller con-
trols the switching mechanism so that the intermediate-
pressure refrigerant discharged from the low-stage com-
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pressor and flowing in the intermediate pressure pipe
flows directly to the heat source-side heat exchanger,
the first usage-side heat exchanger, or the second us-
age-side heat exchanger.
[0010] Here, the intermediate pressure utilization op-
erating mode is disposed as an operating mode, so it
becomes possible to improve the operating efficiency of
the refrigeration system by actively utilizing the interme-
diate-pressure refrigerant and not just the high-pressure
refrigerant discharged from the high-stage compressor
that has conventionally been utilized.
[0011] A refrigeration system pertaining to a third as-
pect of the present invention is the refrigeration system
pertaining to the first aspect, further comprising a con-
troller that controls the switching mechanism. The con-
troller has a first mixed operating mode and a second
mixed operating mode. In the first mixed operating mode
and the second mixed operating mode, the first usage-
side heat exchanger functions as an evaporator and the
second usage-side heat exchanger functions as a radi-
ator. In the first mixed operating mode the controller con-
trols the switching mechanism so that the intermediate-
pressure refrigerant discharged from the low-stage com-
pressor and flowing in the intermediate pressure pipe
flows to the second usage-side heat exchanger. Further-
more, in the second mixed operating mode the controller
controls the switching mechanism so that high-pressure
refrigerant discharged from the high-stage compressor
flows to the second usage-side heat exchanger.
[0012] Here, the first mixed operating mode and the
second mixed operating mode are disposed as operating
modes in which the usage-side unit whose usage-side
heat exchanger functions as an evaporator and the us-
age-side unit whose usage-side heat exchanger func-
tions as a radiator are mixed. Additionally, in the first
mixed operating mode the intermediate-pressure refrig-
erant flows to the second usage-side heat exchanger,
and in the second mixed operating mode the high-pres-
sure refrigerant flows to the second usage-side heat ex-
changer. In this way, in this refrigeration system, it be-
comes possible to select to have the intermediate-pres-
sure refrigerant flow to the usage-side heat exchangers
in addition to selecting to have the high-pressure refrig-
erant flow to the usage-side heat exchangers, and in a
case where the heat load of the space in which the usage-
side unit is installed is small, the intermediate-pressure
refrigerant is used so that the operating efficiency of the
refrigeration system overall can be improved.
[0013] A refrigeration system pertaining to a fourth as-
pect of the present invention is the refrigeration system
pertaining to the third aspect, wherein in the first mixed
operating mode the controller controls the switching
mechanism so that the intermediate-pressure refrigerant
flows to the second usage-side heat exchanger and the
high-pressure refrigerant discharged from the high-stage
compressor flows to the heat source-side heat exchang-
er.
[0014] In the first mixed operating mode of this refrig-

eration system, the controller causes heating to be per-
formed by the second usage-side unit by causing the
high-pressure refrigerant to flow to the heat source-side
heat exchanger and radiate heat and causing the inter-
mediate-pressure refrigerant to flow to the second usage-
side heat exchanger and radiate heat. The refrigerant
after having radiated heat in these heat exchangers flows
to the first usage-side heat exchanger and evaporates.
By configuring the control logic to select this first mixed
operating mode in a case where, for example, the outside
air temperature is high and the heat load of heating in
the second usage-side unit is small, the operating effi-
ciency of the refrigeration system is improved.
[0015] A refrigeration system pertaining to a fifth as-
pect of the present invention is the refrigeration system
pertaining to the third aspect or the fourth aspect, wherein
the heat source-side unit further has a heat source-side
fan for delivering outside air to the heat source-side heat
exchanger and an outside air temperature sensor that
detects the outside air temperature. Additionally, in the
second mixed operating mode the controller controls the
switching mechanism so that the high-pressure refriger-
ant flows to the second usage-side heat exchanger and
the intermediate-pressure refrigerant flows to the heat
source-side heat exchanger, and in accordance with the
outside air temperature the controller changes the rota-
tional speed of the heat source-side fan and adjusts the
pressure of the intermediate-pressure refrigerant.
[0016] Here, in a case where, for example, the outside
air temperature is not high, the controller causes the in-
termediate-pressure refrigerant to flow to the heat
source-side heat exchanger when the first usage-side
heat exchanger functioning as an evaporator needs low-
pressure refrigerant and the second usage-side heat ex-
changer functioning as a radiator needs high-pressure
refrigerant. Because of this, the operating efficiency of
the refrigeration system can be kept high without having
to needlessly lower the pressure of the high-pressure
refrigerant and reduce the operating efficiency. Moreo-
ver, in order for refrigerant having a pressure conforming
to the outside air temperature to flow in the heat source-
side heat exchanger, here, the controller changes the
rotational speed of the heat source-side fan in accord-
ance with the outside air temperature. By performing this
kind of control, the operating efficiency can be improved
even more. Specifically, for example, when the outside
air temperature has become lower, it is conceivable for
the controller to perform control in which it reduces the
rotational speed of the heat source-side fan and raises
the pressure of the intermediate-pressure refrigerant.
[0017] A refrigeration system pertaining to a sixth as-
pect of the present invention is the refrigeration system
pertaining to any of the third aspect to the fifth aspect,
wherein the controller temporarily stops the low-stage
compressor or the high-stage compressor when switch-
ing from the first mixed operating mode to the second
mixed operating mode and, after the path of the refriger-
ant has been switched by the switching mechanism, re-
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turns to a state in which both the low-stage compressor
and the high-stage compressor operate.
[0018] When switching from the first mixed operating
mode in which the intermediate-pressure refrigerant
flows to the second usage-side heat exchanger to the
second mixed operating mode in which the high-pressure
refrigerant flows to the second usage-side heat exchang-
er, the state of the switching mechanism changes and
noise is produced, but here, by temporarily stopping the
low-stage compressor or the high-stage compressor, the
magnitude of the noise that is produced can be controlled.
Furthermore, by switching the state after the pressure
difference around the switching mechanism becomes
smaller, the state of the switching mechanism switches
reliably.

<Advantageous Effects of Invention>

[0019] According to the refrigeration system pertaining
to the present invention, it becomes possible to cause
the intermediate-pressure refrigerant to flow to the heat
source-side heat exchanger and to cause the intermedi-
ate-pressure refrigerant to flow to the usage-side heat
exchangers, and refrigerant having an appropriate pres-
sure according to the heat loads and the outside air tem-
perature can be caused to flow to each heat exchanger,
so the operating efficiency is improved.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

FIG 1 is a refrigerant circuit diagram showing a con-
stant cooling state of an air conditioner that is a re-
frigeration system pertaining to an embodiment of
the present invention.
FIG. 2 is a control block diagram of the air condition-
er.
FIG. 3 is a refrigerant circuit diagram showing a state
in which the air conditioner is transitioning from the
cooling state to a mixed heating and cooling/cooling-
oriented state (outside air temperature is moder-
ate/low).
FIG. 4 is a refrigerant circuit diagram showing the
mixed heating and cooling/cooling-oriented state of
the air conditioner (outside air temperature is mod-
erate/low).
FIG. 5 is a refrigerant circuit diagram showing a state
in which the air conditioner is transitioning from the
mixed heating and cooling/cooling-oriented state
(outside air temperature is moderate/low) to a mixed
heating and cooling/heating-oriented state (outside
air temperature is low).
FIG. 6 is a refrigerant circuit diagram showing the
mixed heating and cooling/heating-oriented state of
the air conditioner (outside air temperature is low).
FIG 7 is a refrigerant circuit diagram showing the
mixed heating and cooling/cooling-oriented state of

the air conditioner (outside air temperature is high).
FIG. 8 is a refrigerant circuit diagram showing a state
in which the air conditioner is transitioning from the
mixed heating and cooling/cooling-oriented state
(outside air temperature is high) to the mixed heating
and cooling/heating-oriented state (outside air tem-
perature is high).
FIG 9 is a refrigerant circuit diagram showing the
mixed heating and cooling/heating-oriented state of
the air conditioner (outside air temperature is high).
FIG. 10 is a refrigerant circuit diagram showing a
state in which the air conditioner is transitioning from
the mixed heating and cooling/heating-oriented state
(outside air temperature is high) to a constant heat-
ing state.
FIG. 11 is a refrigerant circuit diagram showing the
constant heating state of the air conditioner.
FIG. 12 is a refrigerant circuit diagram showing a
state in which the air conditioner is transitioning from
the mixed heating and cooling/cooling-oriented state
(outside air temperature is high) to the mixed heating
and cooling/cooling-oriented state (outside air tem-
perature is moderate/low).
FIG. 13 is a refrigerant circuit diagram showing a
state in which the air conditioner is transitioning from
the mixed heating and cooling/heating-oriented state
(outside air temperature is high/moderate) to the
mixed heating and cooling/heating-oriented state
(outside air temperature is moderate low).

DESCRIPTION OF EMBODIMENT

[0021] An air conditioner serving as a refrigeration sys-
tem pertaining to an embodiment of the present invention
will be described below on the basis of the drawings.

(1) Configuration of Air Conditioner

[0022] FIG. 1 is a schematic configuration diagram of
a refrigerant circuit of the air conditioner. The air condi-
tioner is a system used to cool and heat the interior of a
building, for example, by performing vapor compression
refrigeration cycle operations.
[0023] The air conditioner is mainly equipped with one
heat source-side unit 50, a plurality of (here, three) us-
age-side units 21, 22, and 23, branch units 31, 32, and
33, and refrigerant connection pipes 41, 42, and 43, and
is configured to be capable of performing a mixed heating
and cooling operation that selects heating or cooling for
each usage-side unit. That is, the refrigerant circuit of the
air conditioner is configured by the interconnection of the
heat source-side unit 50, the usage-side units 21, 22,
and 23, the branch units 31, 32, and 33, and the refrig-
erant connection pipes 41, 42, and 43. The refrigerant
connection pipe 41 extends from the heat source-side
unit 50 to the usage-side units 21,22, and 23 and branch-
es midway into a first refrigerant connection pipe 41a, a
second refrigerant connection pipe 41b, and a third re-
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frigerant connection pipe 41 c. The refrigerant connection
pipe 42 extends from the heat source-side unit 50 to the
usage-side units 21, 22, and 23 and branches midway
into a first refrigerant connection pipe 42a, a second re-
frigerant connection pipe 42b, and a third refrigerant con-
nection pipe 42c. The refrigerant connection pipe 43 ex-
tends from the heat source-side unit 50 to the usage-side
units 21, 22, and 23 and branches midway into a first
refrigerant connection pipe 43a, a second refrigerant
connection pipe 43b, and a third refrigerant connection
pipe 43c. Additionally, the refrigerant circuit is charged
with R32 refrigerant.
[0024] Furthermore, as shown in FIG. 2, the air condi-
tioner is controlled by a controller 60 configured by the
electrical interconnection of a heat source-side unit con-
troller in the heat source-side unit 50 and usage-side unit
controllers in the usage-side units 21, 22, and 23. Detec-
tion values from various sensors (including an outside
air temperature sensor 65) of the heat source-side unit
50 and the usage-side units 21, 22, and 23, and also
operation details including set temperatures from a re-
mote controller, are input to the controller 60. The con-
troller 60 sends activation instructions to actuators,
shown in FIG. 2, of the heat source-side unit 50, the us-
age-side units 21, 22, and 23, and the branch units 31,
32, and 33. Various types of controls performed by the
controller 60 will be described in detail later.

(1-1) Usage-side Units

[0025] The usage-side units 21, 22, and 23 are in-
stalled by being imbedded in or suspended from interior
ceilings of the building, for example, or are installed by
being mounted on interior walls. The usage-side units
21, 22, and 23 are connected to the heat source-side unit
50 via the refrigerant connection pipes 41, 42, and 43
and the branch units 31, 32, and 33, and configure part
of the refrigerant circuit.
[0026] Next, the configuration of the usage-side units
21, 22, and 23 will be described. The first usage-side unit
21 has a first usage-side heat exchanger 21a and a first
usage-side expansion valve 21 b. The second usage-
side unit 22 has a second usage-side heat exchanger
22a and a second usage-side expansion valve 22b. The
third usage-side unit 23 has a third usage-side heat ex-
changer 23a and a third usage-side expansion valve 23b.
The usage-side heat exchangers 21a, 22a, and 23 a are
heat exchangers that process air conditioning loads (heat
loads) in rooms by performing heat exchange between
the refrigerant and room air.
[0027] It should be noted that although an air condi-
tioner having three usage-side units is described here,
the present invention can also be applied to a case where
a greater number of usage-side units are connected to
one heat source-side unit to configure one refrigerant
circuit.

(1-2) Branch Units

[0028] The branch units 31, 32, and 33 are installed in
the neighborhoods of the usage-side units 21, 22, and
23 in the interior of the building, for example, are, together
with the refrigerant connection pipes 41,42, and 43, in-
terposed between the usage-side units 21, 22, and 23
and the heat source-side unit 50, and configure part of
the refrigerant circuit. The branch units 31, 32, and 33
may be installed such that there is one each for each of
the three usage-side units 21, 22, and 23, or a plurality
of usage-side units having the same cooling/heating
switching timing may be connected to one branch unit.
[0029] The branch units 31, 32, and 33 mainly have
first branch paths including first branch unit switching
valves 31a, 32a, and 33a and second branch paths in-
cluding second branch unit switching valves 31b, 32b,
and 33b. The first branch unit switching valves 31a, 32a,
and 33a are electromagnetic valves that switch between
establishing/disestablishing communication between the
second refrigerant connection pipe 42 and the usage-
side heat exchangers 21a, 22a, and 23a. The second
branch unit switching valves 31b, 32b, and 33b are elec-
tromagnetic valves that switch between establishing/dis-
establishing communication between the third refrigerant
connection pipe 43 and the usage-side heat exchangers
21a, 22a, and 23a.

(1-3) Heat Source-side Unit

[0030] The heat source-side unit 50 is, for example,
installed on the roof of the building or in the area around
the building, is connected to the usage-side units 21, 22,
and 23 via the refrigerant connection pipes 41, 42, and
43 and the branch units 31, 32, and 33, and configures
part of the refrigerant circuit.
[0031] The heat source-side unit 50 mainly has a com-
pression mechanism 51 including a low-stage compres-
sor 51a and a high-stage compressor 51c, a heat source-
side heat exchanger 53, a heat source-side expansion
valve 54, two four-way switching valves 55 and 56 con-
figuring a switching mechanism, and a heat source-side
fan 59.
[0032] As shown in FIG 1, the low-stage compressor
51a and the high-stage compressor 51c are connected
to each other in series via an intermediate pressure pipe
51b. The low-stage compressor 51a and the high-stage
compressor 51c are rotary-type or scroll-type positive-
displacement compressors, and suck in the refrigerant
and compress and discharge the sucked-in refrigerant.
Here, the refrigerant discharged from the low-stage com-
pressor 51a to the intermediate pressure pipe 51b will
be called intermediate-pressure refrigerant, and the re-
frigerant discharged from the high-stage compressor 51c
to the first four-way switching valve 55 side will be called
high-pressure refrigerant.
[0033] It should be noted that a bypass circuit is dis-
posed in the low-stage compressor 51a and in the high-
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stage compressor 51c. A check valve 57 is placed in the
bypass circuit of the low-stage compressor 51a, and a
check valve 58 is placed in the bypass circuit of the high-
stage compressor 51 c. The refrigerant flows in these
bypass circuits when one of the low-stage compressor
51a and the high-stage compressor 51c has stopped.
For example, in the state shown in FIG. 5 in which the
low-stage compressor 51a is stopped, the refrigerant
travels through the check valve 57, and in the state shown
in FIG. 12 in which the high-stage compressor 51c is
stopped, the refrigerant travels through the check valve
58.
[0034] The heat source-side heat exchanger 53 is a
heat exchanger that functions as a radiator or an evap-
orator of the refrigerant by performing heat exchange be-
tween the refrigerant and outdoor air (outside air).
[0035] The heat source-side expansion valve 54 is an
electrically powered expansion valve that reduces the
pressure of the refrigerant flowing through the heat
source-side unit 50, and is disposed between the heat
source-side heat exchanger 53 and the first refrigerant
connection pipe 41.
[0036] The first four-way switching valve 55 is an elec-
trically powered valve capable of switching between a
heat source-side radiation state that makes the heat
source-side heat exchanger 53 function as a radiator of
the refrigerant and a heat source-side evaporation state
that makes the heat source-side heat exchanger 53 func-
tion as an evaporator of the refrigerant. A first port 71 of
the four-way switching valve 55 is connected to the dis-
charge side of the high-stage compressor 51 c, a second
port 72 is connected to the gas side of the heat source-
side heat exchanger 53, a third port 73 is connected to
a third port 83 of the second four-way switching valve 56,
and a fourth port 74 is connected to the second refrigerant
connection pipe 42. The first four-way switching valve 55
is capable of switching between a state in which it inter-
connects the first port 71 and the second port 72 and
also interconnects the third port 73 and the fourth port
74 (corresponding to the heat source-side radiation state;
for example, see the state of the four-way switching valve
55 in FIG. 1) and a state in which it interconnects the
second port 72 and the third port 73 and also intercon-
nects the first port 71 and the fourth port 74 (radiating
heat to heat source-side low-temperature outside air, or
corresponding to the heat source-side evaporation state;
for example, see the state of the four-way switching valve
55 in FIG. 4 and FIG. 11).
[0037] The second four-way switching valve 56 is an
electrically powered valve capable of switching between
a state in which it places the intermediate pressure pipe
51b, which connects the low-stage compressor 51a and
the high-stage compressor 51 c to each other, in com-
munication with the third refrigerant connection pipe 43
and a state in which it places the intermediate pressure
pipe 51b in communication with the third port 73 of the
first four-way switching valve 55. A first port 81 of the
four-way switching valve 56 is connected to the third re-

frigerant connection pipe 43. A second port 82 is con-
nected to the intermediate pressure pipe 51b. A third port
83 is connected to the third port 73 of the first four-way
switching valve 55 A fourth port 84 is connected to the
suction side of the low-stage compressor 51a.
[0038] The two four-way switching valves 55 and 56
configuring the switching mechanism are mechanisms
that switch between a first state and a second state. The
first state is a state in which, as shown in FIG. 4, for
example, the intermediate-pressure refrigerant dis-
charged from the low-stage compressor 51a and flowing
in the intermediate pressure pipe 51 b flows to the heat
source-side heat exchanger 53. The second state is a
state in which, as shown in FIG. 7, for example, the in-
termediate-pressure refrigerant discharged to the inter-
mediate pressure pipe 51 b flows to any one or a plurality
of the usage-side heat exchangers 21 a, 22a, and 23a.
[0039] It should be noted that the switching mechanism
configured from the two four-way switching valves 55 and
56 is not limited to a mechanism configured by four-way
switching valves and may also, for example, be config-
ured to have the same function as described above of
switching the flow of the refrigerant by combining a plu-
rality of electromagnetic valves.

(2) Actions of Air Conditioner

[0040] As operating modes of the air conditioner per-
taining to the present embodiment, the controller 60 has
a constant cooling operating mode 60a that cools all of
the usage-side units 21,22, and 23, a constant heating
operating mode 60b that heats all of the usage-side units
21, 22, and 23 in accordance with the air conditioning
loads of the usage-side units 21, 22, and 23, and a mixed
heating and cooling operating mode 60c. In the mixed
heating and cooling operating mode 60c, some of the
usage-side units 21, 22, and 23 perform a cooling oper-
ation while some or all of the remaining usage-side units
21, 22, and 23 perform a heating operation. The actions
of the air conditioner in the three operating modes will be
described below.

(2-1) Constant Cooling Operating Mode

[0041] In the constant cooling operating mode 60a that
cools all of the usage-side units 21, 22, and 23, the ac-
tuators (valves) in the refrigerant circuit of the air condi-
tioner are switched to the state shown in FIG. 1. The heat
source-side heat exchanger 53 into which the high-pres-
sure refrigerant flows functions as a radiator of the refrig-
erant, and the heat source-side expansion valve 54 has
its opening degree adjusted (e.g., so that it is completely
open) so that as much as possible it does not reduce the
pressure of the refrigerant. In the branch units 31, 32,
and 33 the first branch unit switching valves 31a, 32a,
and 33a are closed and the second branch unit switching
valves 31b, 32b, and 33b are opened, and the usage-
side heat exchangers 21a, 22a, and 23a are made to
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function as evaporators of the refrigerant. The refrigerant
evaporated in the usage-side heat exchangers 21a, 22a,
and 23a travels through the third refrigerant connection
pipe 43 and the second four-way switching valve 56 and
is sucked into the low-stage compressor 51 a. It should
be noted that the usage-side expansion valves 21b, 22b,
and 23b have their opening degrees adjusted in accord-
ance with the cooling loads of the usage-side units 21,
22, and 23.

(2-2) Constant Heating Operating Mode

[0042] In the constant heating operating mode 60b that
heats all of the usage-side units 21, 22, and 23, the ac-
tuators (valves) in the refrigerant circuit of the air condi-
tioner are switched to the state shown in FIG. 11. The
high-pressure refrigerant discharged from the high-stage
compressor 51c flows from the first four-way switching
valve 55 to the second refrigerant connection pipe 42
and then flows from the branch units 31, 32, and 33 to
the usage-side units 21, 22, and 23. In the branch units
31, 32, and 33 the first branch unit switching valves 31a,
32a, and 33a are opened and the second branch unit
switching valves 31b, 32b, and 33b are closed, and the
usage-side heat exchangers 21a, 22a, and 23a are made
to function as radiators of the refrigerant. The refrigerant
condensed in the usage-side heat exchangers 21 a, 22a,
and 23a flows via the heat source-side expansion valve
54 to the heat source-side heat exchanger 53, and the
refrigerant evaporated there is sucked via the first and
second four-way switching valves 55 and 56 into the low-
stage compressor 51a. The heat source-side expansion
valve 54 has its opening degree adjusted so that it re-
duces the pressure of the refrigerant. The usage-side
expansion valves 21b, 22b, and 23b have their opening
degrees adjusted in accordance with the heating loads
of the usage-side units 21,22, and 23.

(2-3) Mixed Heating and Cooling Operating Mode

[0043] In the mixed heating and cooling operating
mode 60c in which some of the usage-side units 21,22,
and 23 perform the cooling operation while some or all
of the remaining usage-side units 21, 22, and 23 perform
the heating operation, the actuators (valves) are control-
led in such a way that some of the usage-side heat ex-
changers 21a, 22a, and 23a function as evaporators and
some of the others (or all of the others) function as radi-
ators. The heat source-side heat exchanger 53 of the
heat source-side unit 50 functions as a radiator or an
evaporator in accordance with the balance between the
cooling loads and the heating loads of the usage-side
units 21, 22, and 23. In a case where the heat source-
side heat exchanger 53 functions as a radiator, the heat
source-side expansion valve 54 has its opening degree
adjusted so that as much as possible it does not reduce
the pressure of the refrigerant, and in a case where the
heat source-side heat exchanger 53 functions as an

evaporator, the heat source-side expansion valve 54 has
its opening degree adjusted so that it reduces the pres-
sure of the refrigerant. In the branch units 31, 32, and 33
the first branch unit switching valves 31a, 32a, and 33a
corresponding to the usage-side units 21, 22, and 23
made to function as evaporators are closed and the sec-
ond branch unit switching valves 31b, 32b, and 33b cor-
responding to the usage-side units 21, 22, and 23 made
to function as evaporators are opened. Meanwhile, the
first branch unit switching valves 31a, 32a, and 33a cor-
responding to the usage-side units 21, 22, and 23 made
to function as radiators are opened and the second
branch unit switching valves 31b, 32b, and 33b corre-
sponding to the usage-side units 21, 22, and 23 made to
function as radiators are closed.
[0044] The controller 60 has, as one of the mixed heat-
ing and cooling operating modes 60c, an intermediate
pressure utilization operating mode. In the intermediate
pressure utilization operating mode the controller 60 con-
trols the two four-way switching valves 55 and 56 so that
the intermediate-pressure refrigerant discharged from
the low-stage compressor 51a and flowing in the inter-
mediate pressure pipe 51b flows directly to the heat
source-side heat exchanger 53 or any one or a plurality
of the usage-side heat exchangers 21a, 22a, and 23a.
[0045] The refrigerant circuit of the air conditioner
shown in FIG. 7 represents a cooling-oriented interme-
diate pressure utilization operating mode when the out-
side air temperature is high and in which the first and
third usage-side heat exchangers 21a and 23a are made
to function as evaporators and the second usage-side
heat exchanger 22a is made to function as a radiator. In
this mode (hereinafter called a first mixed operating
mode), the four-way switching valves 55 and 56 are con-
trolled so that the intermediate-pressure refrigerant flow-
ing in the intermediate pressure pipe 51b heads directly
to the second usage-side heat exchanger 22a.
[0046] Furthermore, the refrigerant circuit of the air
conditioner shown in FIG. 4 represents a cooling-oriented
intermediate pressure utilization operating mode when
the outside air temperature is low (or moderate) and in
which the first and third usage-side heat exchangers 21a
and 23a are made to function as evaporators and the
second usage-side heat exchanger 22a is made to func-
tion as a radiator. In this mode (hereinafter called a sec-
ond mixed operating mode), the four-way switching
valves 55 and 56 are controlled so that the intermediate-
pressure refrigerant flowing in the intermediate pressure
pipe 51b heads directly to the heat source-side heat ex-
changer 53.
[0047] That is, the controller 60 has the mutually dif-
ferent first mixed operating mode and second mixed op-
erating mode as the same cooling-oriented intermediate
pressure utilization operating mode in which the first and
third usage-side heat exchangers 21a and 23a are made
to function as evaporators and the second usage-side
heat exchanger 22a is made to function as a radiator. In
the first mixed operating mode, the outside air tempera-
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ture is high and the loads of the first and third usage-side
units 21 and 23 are also large, so the controller 60 delivers
the high-pressure refrigerant to the heat source-side heat
exchanger 53 and delivers the intermediate-pressure re-
frigerant to the second usage-side heat exchanger 22a.
In the second mixed operating mode, the outside air tem-
perature is not high and the loads of the first and third
usage-side units 21 and 23 are also small, so the con-
troller 60 delivers the intermediate-pressure refrigerant
to the heat source-side heat exchanger 53 and delivers
the high-pressure refrigerant to the second usage-side
heat exchanger 22a.

(2-4) Transitioning between Operating Modes

[0048] Next, an example of transitioning from the con-
stant cooling operating mode 60a to the mixed heating
and cooling operating mode 60c, examples of transition-
ing from the mixed heating and cooling operating mode
60c to other mixed heating and cooling operating modes
60c, and an example of transitioning from the mixed heat-
ing and cooling operating mode 60c to the constant heat-
ing operating mode 60b will be described.

(2-4-1) Transitioning from constant cooling operating 
mode to mixed heating and cooling operating mode

[0049] When moving from the constant cooling oper-
ating mode 60a shown in FIG 1 to the mixed heating and
cooling operating mode 60c shown in FIG. 4 in accom-
paniment with the setting of the usage-side unit 22 having
switched from cooling to heating, the controller 60 causes
the refrigerant circuit to transition through the state shown
in FIG. 3. When the outside air temperature becomes
lower and the setting of the usage-side unit 22 switches
from cooling to heating, the controller 60 reduces the
rotational speed of the high-stage compressor 51c and
switches the state of the first four-way switching valve 55
after the pressure difference around the first four-way
switching valve 55 becomes smaller. Then, after arriving
at the state of the refrigerant circuit shown in FIG. 4, the
controller 60 gradually increases the rotational speed of
the high-stage compressor 51 c and delivers the refrig-
erant discharged from the high-stage compressor 51c to
the usage-side heat exchanger 22a of the usage-side
unit 22. Meanwhile, as described above, the intermedi-
ate-pressure refrigerant discharged from the low-stage
compressor 51a and flowing in the intermediate pressure
pipe 51b is delivered to the heat source-side heat ex-
changer 53.
[0050] It should be noted that, in the cooling-oriented
mixed heating and cooling operating mode 60c shown in
FIG. 4, the controller 60 changes the rotational speed of
the heat source-side fan 59 of the heat source-side unit
50 in accordance with the value of the outside air tem-
perature detected by the outside air temperature sensor
65. Specifically, when the outside air temperature has
become lower, the controller 60 performs fan control that

reduces the rotational speed of the heat source-side fan
59 and raises the pressure of the intermediate-pressure
refrigerant.

(2-4-2) Transitioning from cooling orientation to heating 
orientation in accompaniment with change in outside air 
temperature in mixed heating and cooling operating 
mode

[0051] When moving from the cooling-oriented mixed
heating and cooling operating mode 60c when the out-
side air temperature is low (or moderate) shown in FIG.
4 to the heating-oriented mixed heating and cooling op-
erating mode 60c shown in FIG. 6 in accompaniment with
the setting of the usage-side unit 23 having switched from
cooling to heating, the controller 60 causes the refrigerant
circuit to transition through the state shown in FIG. 5.
Here, the controller 60 closes the usage-side expansion
valve 23b of the usage-side unit 23 and the heat source-
side expansion valve 54 of the heat source-side unit 50
to create a state in which the refrigerant does not flow in
the usage-side heat exchanger 23 a and the heat source-
side heat exchanger 53, gradually stops the low-stage
compressor 51a, and switches the state of the second
four-way switching valve 56 after the pressure difference
around the second four-way switching valve 56 becomes
smaller. Thereafter, in the state of the refrigerant circuit
in the heating-oriented mixed heating and cooling oper-
ating mode 60c when the outside air temperature is low
shown in FIG 6, the low-stage compressor 51a and the
high-stage compressor 51c are driven. In the mixed heat-
ing and cooling operating mode 60c shown in FIG. 6, the
high-pressure refrigerant discharged from the high-stage
compressor 51 c flows directly to the usage-side heat
exchangers 22a and 23a functioning as radiators, and
the refrigerant condensed in the usage-side heat ex-
changers 22a and 23a travels through the first refrigerant
connection pipe 41 and separates and flows into the us-
age-side heat exchanger 21a, functioning as an evapo-
rator, of the first usage-side unit 21 and the heat source-
side heat exchanger 53. Then, as a result of the state of
the second four-way switching valve 56 being switched,
the refrigerant evaporated in the heat source-side heat
exchanger 53 is sucked into the low-stage compressor
51a while the refrigerant evaporated in the usage-side
heat exchanger 21 a travels through the third refrigerant
connection pipe 43 and the intermediate pressure pipe
51b and is sucked into the high-stage compressor 51 c.

(2-4-3) Transitioning from cooling orientation to heating 
orientation in mixed heating and cooling operating mode 
when there is no change in outside air temperature

[0052] When moving from the cooling-oriented mixed
heating and cooling operating mode 60c when the out-
side air temperature is high shown in FIG 7 to the heating-
oriented mixed heating and cooling operating mode 60c
when the outside air temperature is high (FIG. 9) in ac-
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companiment with the setting of the usage-side unit 23
having switched from cooling to heating, the controller
60 causes the refrigerant circuit to transition through the
state shown in FIG. 8. Here, the controller 60 closes the
usage-side expansion valve 23b of the usage-side unit
23 and the heat source-side expansion valve 54 of the
heat source-side unit 50 to create a state in which the
refrigerant does not flow in the usage-side heat exchang-
er 23a and the heat source-side heat exchanger 53, grad-
ually stops the high-stage compressor 51c, and switches
the state of the first four-way switching valve 55 after the
pressure difference around the first four-way switching
valve 55 becomes smaller. Thereafter, in the state of the
refrigerant circuit in the heating-oriented mixed heating
and cooling operating mode 60c when the outside air
temperature is high or moderate shown in FIG. 9, the
low-stage compressor 51a and the high-stage compres-
sor 51c are driven. In the mixed heating and cooling op-
erating mode 60c shown in FIG. 9, the high-pressure
refrigerant discharged from the high-stage compressor
51c flows directly to the usage-side heat exchangers 22a
and 23 a functioning as radiators, and the refrigerant con-
densed in those usage-side heat exchangers 22a and
23a travels through the first refrigerant connection pipe
41 and separates and flows into the usage-side heat ex-
changer 21 a, functioning as an evaporator, of the first
usage-side unit 21 and the heat source-side heat ex-
changer 53. Then, the refrigerant evaporated in the us-
age-side heat exchanger 21a travels through the third
refrigerant connection pipe 43 and is sucked into the low-
stage compressor 51a while the refrigerant evaporated
in the heat source-side heat exchanger 53 travels
through both four-way switching valves 55 and 56 and
the intermediate pressure pipe 51b and is sucked into
the high-stage compressor 51c.
[0053] It should be noted that when the outside air tem-
perature is high in the heating-oriented mixed heating
and cooling operating mode 60c shown in FIG. 9, the
controller 60 performs control that reduces the rotational
speed of the heat source-side fan 59 of the heat source-
side unit 50 and lowers the pressure of the intermediate-
pressure refrigerant.

(2-4-4) Transitioning from mixed heating and cooling op-
erating mode to constant heating operating mode

[0054] When moving from the heating-oriented mixed
heating and cooling operating mode 60c when the out-
side air temperature is high shown in FIG 9 to the constant
heating operating mode 60b (FIG. 11) in which all of the
usage-side units 21, 22, and 23 perform heating, the con-
troller 60 causes the refrigerant circuit to transition
through the state shown in FIG. 10. When the setting of
the usage-side unit 21 switches from cooling to heating,
the controller 60 gradually stops the low-stage compres-
sor 51a and switches the state of the second four-way
switching valve 56 after the pressure difference around
the second four-way switching valve 56 becomes small-

er. Then, as shown in FIG 11, the controller 60 opens
the first branch unit switching valve 31a and closes the
second branch unit switching valve 31b to cause the high-
pressure refrigerant to flow to all of the usage-side heat
exchangers 21 a, 22a, and 23a. The refrigerant evapo-
rated in the heat source-side heat exchanger 53 is sucked
into the low-stage compressor 51a as a result of the state
of the second four-way switching valve 56 having
switched.

(2-4-5) Transitioning between cooling-oriented mixed 
heating and cooling operating modes in accompaniment 
with change in outside air temperature

[0055] When moving from the cooling-oriented mixed
heating and cooling operating mode 60c when the out-
side air temperature is high shown in FIG 7 to the cooling-
oriented mixed heating and cooling operating mode 60c
when the outside air temperature is low (or moderate)
shown in FIG 4 after the outside air temperature becomes
lower, the controller 60 causes the refrigerant circuit to
transition through the state shown in FIG. 12. When the
outside air temperature becomes lower, the pressure of
the high-pressure refrigerant becomes lower, so the con-
troller 60 stops the high-stage compressor 51 c at the
point in time when the high/low differential pressure has
become unable to be ensured. Then, the controller 60
switches the state of the first four-way switching valve 55
after the pressure difference around the first four-way
switching valve 55 becomes smaller. Because of this
switch in the state of the first four-way switching valve
55, the air conditioner switches from a state in which the
intermediate-pressure refrigerant discharged from the
low-stage compressor 51a and flowing in the intermedi-
ate pressure pipe 51 b flows to the usage-side heat ex-
changer 22a to a state in which the intermediate-pressure
refrigerant flows to the heat source-side heat exchanger
53.

(2-4-6) Transitioning between heating-oriented mixed 
heating and cooling operating modes in accompaniment 
with change in outside air temperature

[0056] When moving from the heating-oriented mixed
heating and cooling operating mode 60c when the out-
side air temperature is high shown in FIG. 9 to the heat-
ing-oriented mixed heating and cooling operating mode
60c when the outside air temperature is low shown in
FIG. 6, the controller 60 causes the refrigerant circuit to
transition through the state shown in FIG. 13. When the
pressure of the intermediate-pressure refrigerant be-
comes lower in accompaniment with the outside air tem-
perature becoming lower, the controller 60 stops the low-
stage compressor 51a at the point in time when the
high/low differential pressure has become unable to be
ensured. Then, the controller 60 switches the state of the
second four-way switching valve 56 after the pressure
difference around the second four-way switching valve
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56 becomes smaller. Because of this switch in the state
of the second four-way switching valve 56, as shown in
FIG. 6, the refrigerant evaporated in the usage-side heat
exchanger 21 a flows into the intermediate pressure pipe
51 b and is sucked into the high-stage compressor 51 c.
At this time, the refrigerant evaporated in the heat source-
side heat exchanger 53 is sucked into the low-stage com-
pressor 51a.

(3) Characteristics of Air Conditioner

(3-1)

[0057] This air conditioner employs a configuration
where the low-stage compressor 51a and the high-stage
compressor 51 c are connected to each other in series.
In addition, the air conditioner configures a refrigerant
circuit and performs control so that the intermediate-pres-
sure refrigerant discharged from the low-stage compres-
sor 51a and flowing in the intermediate pressure pipe
51b flows to the heat source-side heat exchanger 53 in
the first state shown in FIG 4 and flows to the usage-side
heat exchanger 22a in the second state shown in FIG.
7. According to this air conditioner, in a case where the
outside air temperature is low and the high-pressure re-
frigerant is not needed in the heat source-side heat ex-
changer 53, the four-way switching valves 55 and 56 are
switched to the first state shown in FIG. 4 so that the
operating efficiency of the air conditioner can be im-
proved. Furthermore, as shown in FIG. 7, in a case
where, when the outside air temperature is high, it is nec-
essary to make the first and third usage-side heat ex-
changers 21 a and 23 a function as evaporators and
make the second usage-side heat exchanger 22a func-
tion as a radiator with respect to a small heat load, the
four-way switching valves 55 and 56 are switched to the
second state shown in FIG. 7 to deliver the intermediate-
pressure refrigerant to the second usage-side heat ex-
changer 22a so that the operating efficiency of the air
conditioner can be improved.

(3-2)

[0058] The controller 60 of the air conditioner has, as
one of the mixed heating and cooling operating modes
60c, the intermediate pressure utilization operating mode
in which the first usage-side heat exchanger 21 a func-
tions as an evaporator and the second usage-side heat
exchanger 22a functions as a radiator (see FIG. 4 and
FIG. 7). In the intermediate pressure utilization operating
mode the controller 60 controls the four-way switching
valves 55 and 56, which are switching mechanisms, so
that the intermediate-pressure refrigerant discharged
from the low-stage compressor 51a and flowing in the
intermediate pressure pipe 51b flows directly to the heat
source-side heat exchanger 53 or the usage-side heat
exchanger 22a. In this way, by actively utilizing the inter-
mediate-pressure refrigerant and not just the high-pres-

sure refrigerant discharged from the high-stage com-
pressor that has conventionally been used, an operation
for lowering the pressure of the high-pressure refrigerant
does not have to be needlessly performed, and the op-
erating efficiency of the air conditioner can be improved.

(3-3)

[0059] The controller 60 of the air conditioner has, as
the mixed heating and cooling operating mode 60c, the
first mixed operating mode shown in FIG. 7 and the sec-
ond mixed operating mode shown in FIG. 4. Additionally,
the controller 60 controls the four-way switching valves
55 and 56 so that in the first mixed operating mode the
intermediate-pressure refrigerant flows to the second us-
age-side heat exchanger 22a and in the second mixed
operating mode the high-pressure refrigerant flows to the
second usage-side heat exchanger 22a. In this way, in
this air conditioner, it becomes possible to select to have
the high-pressure refrigerant flow to the usage-side heat
exchanger 22a and select to have the intermediate-pres-
sure refrigerant flow to the usage-side heat exchanger
22a, and in a case where the heat load of the space in
which the usage-side unit 22 is installed is small, the in-
termediate-pressure refrigerant is used so that the oper-
ating efficiency of the air conditioner can be improved.

(3-4)

[0060] In the first mixed operating mode shown in FIG.
7, the controller 60 of the air conditioner causes the heat-
ing operation to be performed in the second usage-side
unit 22 by causing the high-pressure refrigerant dis-
charged from the high-stage compressor 51c to flow to
the heat source-side heat exchanger 53 and radiate heat
and causing some of the intermediate-pressure refriger-
ant discharged from the low-stage compressor 51a to
flow to the second usage-side heat exchanger 22a and
radiate heat. The refrigerant that has radiated heat and
condensed in the heat source-side heat exchanger 53
and the usage-side heat exchanger 22a flows to the first
and third usage-side heat exchangers 21a and 23a and
evaporates. This first mixed operating mode is selected
by the controller 60 in a case where the outside air tem-
perature is high and the heat load of heating in the second
usage-side unit 22 is small, and the operating efficiency
of the air conditioner is improved.

(3-5)

[0061] In the second mixed operating mode shown in
FIG. 4, the controller 60 of the air conditioner controls
the four-way switching valves 55 and 56 so that the high-
pressure refrigerant discharged from the high-stage
compressor 51c flows to the second usage-side heat ex-
changer 22a and some of the intermediate-pressure re-
frigerant discharged from the low-stage compressor 51a
flows to the heat source-side heat exchanger 53, and in
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accordance with the outside air temperature the control-
ler 60 changes the rotational speed of the heat source-
side fan 59 and adjusts the pressure of the intermediate-
pressure refrigerant. Specifically, when the outside air
temperature has become lower, the controller 60 per-
forms fan control that reduces the rotational speed of the
heat source-side fan 59 and raises the pressure of the
intermediate-pressure refrigerant. Because of this, the
operating efficiency of the air conditioner is improved.

(3-6)

[0062] The controller 60 of the air conditioner causes
the refrigerant circuit to transition through the state shown
in FIG. 12 when switching from the first mixed operating
mode shown in FIG. 7 to the second mixed operating
mode shown in FIG 4. Specifically, in the switching proc-
ess the controller 60 temporarily stops the high-stage
compressor 51 c and switches the state of the first four-
way switching valve 55 after the pressure difference
around the first four-way switching valve 55 becomes
smaller. In this way, by temporarily stopping the high-
stage compressor 51c, noise accompanying the state-
switching of the four-way switching valve 55 can be con-
trolled. Furthermore, because the controller 60 switches
the state after the surrounding pressure difference be-
comes smaller, the state of the four-way switching valve
55 can be reliably switched.
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[0063]

21,22,23 Usage-side Units
21a, 22a, 23a Usage-side Heat Exchangers
21b, 22b, 23b Usage-side Expansion Valves (Us-
age-side Expansion Mechanisms)
50 Heat Source-side Unit
51 Compression Mechanism
51a Low-stage Compressor
51b Intermediate Pressure Pipe
51c High-stage Compressor
53 Heat Source-side Heat Exchanger
54 Heat Source-side Expansion Valve (Heat Source-
side Expansion Mechanism)
55, 56 Four-way Switching Valves (Switching Mech-
anisms)
59 Heat Source-side Fan
60 Controller
60c Mixed Heating and Cooling Operating Mode
65 Outside Air Temperature Sensor
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Claims

1. A refrigeration system comprising:

a heat source-side unit (50) having a compres-
sion mechanism (51) including a low-stage com-
pressor (51a) and a high-stage compressor
(51c), a heat source-side heat exchanger (53),
and a heat source-side expansion mechanism
(54);
a first usage-side unit (21) having a first usage-
side heat exchanger (21a) and a first usage-side
expansion mechanism (21b);
a second usage-side unit (22) having a second
usage-side heat exchanger (22a) and a second
usage-side expansion mechanism (22b); and
a switching mechanism (55, 56) that switches
the path of refrigerant flowing from the compres-
sion mechanism to the heat source-side heat
exchanger, the first usage-side heat exchanger,
and the second usage-side heat exchanger,
wherein
the low-stage compressor and the high-stage
compressor are connected to each other in se-
ries via an intermediate pressure pipe (51b), and
the switching mechanism (55, 56) switches be-
tween a first state in which intermediate-pres-
sure refrigerant discharged from the low-stage
compressor and flowing in the intermediate
pressure pipe flows to the heat source-side heat
exchanger and a second state in which the in-
termediate-pressure refrigerant flows to the first
usage-side heat exchanger or the second us-
age-side heat exchanger.

2. The refrigeration system according to claim 1, further
comprising a controller (60) that controls the switch-
ing mechanism, wherein
the controller has an intermediate pressure utiliza-
tion operating mode in which the first usage-side
heat exchanger (21 a) functions as an evaporator
and the second usage-side heat exchanger (22a)
functions as a radiator, and
in the intermediate pressure utilization operating
mode the controller controls the switching mecha-
nism (55, 56) so that the intermediate-pressure re-
frigerant discharged from the low-stage compressor
(51a) and flowing in the intermediate pressure pipe
(51b) flows directly to the heat source-side heat ex-
changer (53), the first usage-side heat exchanger
(21 a), or the second usage-side heat exchanger
(22a).

3. The refrigeration system according to claim 1, further
comprising a controller (60) that controls the switch-
ing mechanism, wherein
the controller has a first mixed operating mode and
a second mixed operating mode in which the first
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usage-side heat exchanger (21a) functions as an
evaporator and the second usage-side heat ex-
changer (22a) functions as a radiator,
in the first mixed operating mode the controller con-
trols the switching mechanism (55, 56) so that the
intermediate-pressure refrigerant discharged from
the low-stage compressor (51a) and flowing in the
intermediate pressure pipe (51 b) flows to the second
usage-side heat exchanger (22a), and
in the second mixed operating mode the controller
controls the switching mechanism (55, 56) so that
high-pressure refrigerant discharged from the high-
stage compressor (51c) flows to the second usage-
side heat exchanger (22a).

4. The refrigeration system according to claim 3,
wherein in the first mixed operating mode the con-
troller controls the switching mechanism (55, 56) so
that the intermediate-pressure refrigerant flows to
the second usage-side heat exchanger (22a) and
the high-pressure refrigerant discharged from the
high-stage compressor (51c) flows to the heat
source-side heat exchanger (53).

5. The refrigeration system according to claim 3 or 4,
wherein
the heat source-side unit (50) further has a heat
source-side fan (59) for delivering outside air to the
heat source-side heat exchanger (53) and an outside
air temperature sensor (65) that detects the outside
air temperature, and
in the second mixed operating mode the controller
controls the switching mechanism (55, 56) so that
the high-pressure refrigerant flows to the second us-
age-side heat exchanger (22a) and the intermediate-
pressure refrigerant flows to the heat source-side
heat exchanger (53), and in accordance with the out-
side air temperature the controller changes the ro-
tational speed of the heat source-side fan and ad-
justs the pressure of the intermediate-pressure re-
frigerant.

6. The refrigeration system according to any one of
claims 3 to 5, wherein the controller temporarily stops
the low-stage compressor (51a) or the high-stage
compressor (51c) when switching from the first
mixed operating mode to the second mixed operat-
ing mode and, after the path of the refrigerant has
been switched by the switching mechanism (55, 56),
returns to a state in which both the low-stage com-
pressor (51a) and the high-stage compressor (51c)
operate.
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