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unit that has received the state signal selecting the same FIG.1

refrigerant circuit state as the refrigerant circuit state
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Description
Technical Field

[0001] The present invention relates to an air condi-
tioning device that includes a plurality of outdoor units
connected to each of a plurality of indoor units via re-
frigerant pipes.

Background Art

[0002] An air conditioning device that includes a plur-
ality of indoor units and is capable of switching between
an operation system in which all indoor units perform
either colling or heating (hereinafter, referred to also as a
cooling/heating switching system) and an operation sys-
tem in which each indoor unit is capable of selectively
performing either cooling or heating (hereinafter, referred
to also as a cooling/heating free system) has been
known. For example, Patent Literature 1 discloses an
air conditioning device that is capable of supporting both
the cooling/heating switching system and the coolin-
g/heating free system with one outdoor unit.

[0003] The air conditioning device with a cooling/heat-
ing free system is capable of selectively executing a full
heating operation, a full cooling operation, a heating-
dominated operation, and a cooling-dominated opera-
tion. The full heating operation is an operation mode in
which all indoor units perform a heating operation, and
the full cooling operation is an operation mode in which all
indoor units perform a cooling operation. The heating-
dominated operation is an operation mode in which an
indoor unit that performs a cooling operation and an
indoor unit that performs a heating operation are mixed,
the operation mode being performed when the total value
of the capacity required by the indoor unit performing a
heating operation exceeds the total value of the capacity
required by the indoor unit performing a cooling opera-
tion. Then, the cooling-dominated operation is an opera-
tion mode in which an indoor unit that performs a cooling
operation and an indoor unit that performs a heating
operation are mixed, the operation mode being per-
formed when the total value of the capacity required by
the indoor unit performing a cooling operation exceeds
the total value of the capacity required by the indoor unit
performing a heating operation.

[0004] The configuration of the refrigerant circuit differs
between the outdoor unit with the cooling/heating switch-
ing system and the outdoor unit with the cooling/heating
free system. The number of connection pipes connecting
the indoor units and the outdoor units is two (a gas pipe
and aliquid pipe)in the cooling/heating switching system,
whereas the number of connection pipes connecting the
indoor units and the outdoor unit is three, i.e., two gas
pipes (a high-pressure gas pipe and a low-pressure gas
pipe) and one liquid pipe, in the cooling/heating free
system.

[0005] Inthe cooling/heating free system, a refrigerant
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flows through each refrigerant pipe as follows in accor-
dance with an operation mode. First, the high-pressure
gas pipe is a connection pipe through which a high-
pressure gas refrigerant discharged from a compressor
flows during the full heating operation, the heating-domi-
nated operation, and the cooling-dominated operation.
Further, the low-pressure gas pipe is a connection pipe
through which a low-pressure gas refrigerant flowing out
from an indoor heat exchanger that functions as an
evaporator during the full cooling operation and the cool-
ing-dominated operation. Then, the liquid pipe is a re-
frigerant pipe through which an intermediate-pressure
liquid refrigerant flowing out from an outdoor heat ex-
changer that functions as a condenser during the full
cooling operation and the cooling-dominated operation
flows, and is a connection pipe through which an inter-
mediate-pressure liquid refrigerant flowing into an out-
door heat exchanger that functions as an evaporator
during the full heating operation and the heating-domi-
nated operation flows.

[0006] The number of these connection pipes to be
used (connected) is determined by the selected opera-
tion system (cooling/heating switching system/coolin-
g/heating free system), and the refrigerant circuit of the
outdoor unitis switched between a refrigerant circuit for a
cooling/heating switching system and a refrigerant circuit
for a cooling/heating free system by a flow path switching
valve built into the outdoor unit.

Citation List
Patent Literature

[0007] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2008-111589

Disclosure of Invention
Technical Problem

[0008] Inrecentyears, anair conditioning device thatis
capable of supporting both a cooling/heating switching
system and a cooling/heating free system has been
developed. In this type of air conditioning device, all
outdoor units need to be unified into either the coolin-
g/heating switching system or the cooling/heating free
system during operation. In general, assumption is made
that each of the outdoor units that are capable of support-
ing both the cooling/heating switching system and the
cooling/heating free system is provided with a switching
means such as a dip switch for switching the refrigerant
circuit to that for either a cooling/heating switching sys-
tem or a cooling/heating free system and the switching
means is operated by an operator for each outdoor unit
during installation. However, due to an operation error or
forgetting to operate the above switching means, an air
conditioning device can be operated in some cases while
all outdoor units are not unified into either the coolin-
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g/heating switching system or the cooling/heating free
system.

[0009] For example, if an air conditioning device that
operates in the cooling/heating free system is mixed with
an outdoor unit with the cooling/heating switching sys-
tem, there is a possibility that a refrigerant flowing out
from an outdoor unit with the cooling/heating free system
flows into a gas pipe of the outdoor unit with the cool-
ing/heating switching system, which causes the low pres-
sure to rise and exceed the usable range in the perfor-
mance of the compressor and thatthe high pressure rises
as the low pressure rises, which causes the temperature
of the refrigerant discharged from the compressor to
exceed the usable range. Further, an air conditioning
device that operates in the cooling/heating switching
system is mixed with an outdoor unit with the coolin-
g/heating free system, there is a possibility that due to
nonconnection of a low-pressure gas pipe of the outdoor
unit with the cooling/heating free system to a refrigerant
pipe, the refrigerant and refrigerating oil do not return to
the outdoor unit, which results in an excessive drop in low
pressure and a shortage of refrigerating oil.

[0010] In view of the circumstances as described
above, it is an object of the present invention to provide
an air conditioning device that includes a plurality of
outdoor units and is capable of reliably unifying all out-
door units into a cooling/heating switching system or a
cooling/heating free system, the outdoor units being
capable of selecting the cooling/heating switching sys-
tem and the cooling/heating free system.

Solution to Problem

[0011] An air conditioning device according to an em-
bodiment of the present invention is an air conditioning
device, including: a plurality of outdoor units; a plurality of
indoor units; and a plurality of connection pipes that
connects each of the indoor units to the plurality of out-
door units in parallel, the air conditioning device being
capable of selecting either a first refrigerant circuit state
or a second refrigerant circuit state, each of the indoor
units being capable of individually performing a cooling
operation and a heating operation in the first refrigerant
circuit state, each of the indoor units being capable of
simultaneously performing a cooling operation or a heat-
ing operation,

each of the plurality of outdoor units including a
communication unit that communicates with each
other and a refrigerant circuit selection unit that
selects either the first refrigerant circuit state or the
second refrigerant circuit state,

the communication unit of one of the plurality of
outdoor units transmitting, when the one outdoor unit
has selected either the first refrigerant circuit state or
the second refrigerant circuit state, a state signal
including information relating to the selected refrig-
erant circuit state to the communication unit of a
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different outdoor unit,

the different outdoor unit that has received the state
signal selecting the same refrigerant circuit state as
the refrigerant circuit state selected by the one out-
door unit.

[0012] The refrigerant circuit selection unit may be a
switching operation unit that selects either the first re-
frigerant circuit state or the second refrigerant circuit
state, and the state signal may include information relat-
ing to the refrigerant circuit state selected by the switch-
ing operation unit.

[0013] The one outdoor unit of the plurality of outdoor
units may be set as a parent outdoor unit, the different
outdoor unit may be set as a child outdoor unit that
operates in accordance with an instruction from the par-
ent outdoor unit, and the child outdoor unit may select the
same refrigerant circuit state as the refrigerant circuit
state selected by the parent outdoor unit on the basis
of the state signal transmitted from the parent outdoor
unit.

[0014] The one outdoor unit of the plurality of outdoor
units may be set as a parent outdoor unit, the different
outdoor unit may be set as a child outdoor unit that
operates in accordance with an instruction from the par-
ent outdoor unit, and the child outdoor unit may select,
when the refrigerant circuit state selected by the switch-
ing operation unit of the child outdoor unit the refrigerant
circuit state included in the state signal transmitted from
the parent outdoor unit differ, the refrigerant circuit state
included in the state signal transmitted from the parent
outdoor unit.

[0015] The parent outdoor unit may check, when sup-
ply of electric power to the plurality of outdoor units is
started or resumed, the refrigerant circuit state selected
by the switching operation unit of the parent outdoor unit
and transmit the state signal including the checked re-
frigerant circuit state to the child outdoor unit.

[0016] The parent outdoor unit may transmit, when
supply of electric power to the child outdoor unit is started
or resumed, the state signal including the refrigerant
circuit state selected by the parent outdoor unit to the
child outdoor unit.

[0017] Each of the plurality of outdoor units may in-
clude a compressor, an outdoor heat exchanger, a first
flow path switching means, and a second flow path
switching means, and one refrigerant inlet/outlet of the
outdoor heat exchanger may be selectively connected to
a refrigerant suction pipe or a refrigerant discharge pipe
of the compressor via the first flow path switching means.
Three connection pipes including a first gas pipe and a
second gas pipe that are selectively connected to the
refrigerant suction pipe or the refrigerant discharge pipe
via the second flow path switching means and a liquid
pipe that is connected to the other refrigerant inlet/outlet
of the outdoor heat exchanger may be used as the
plurality of connection pipes in the first refrigerant circuit
state, and two connection pipes including the first gas
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pipe and the liquid pipe may be used as the plurality of
connection pipes in the second refrigerant circuit state.

Advantageous Effects of Invention

[0018] According to the present invention, in an air
conditioning device that includes a plurality of outdoor
units capable of selecting a cooling/heating switching
system and a cooling/heating free system, it is possible
to reliably unify all outdoor units into a cooling/heating
switching system or a cooling/heating free system.

Brief Description of Drawings
[0019]

[Fig. 1] Fig. 1 is a refrigerant circuit diagram showing
an air conditioning device with a cooling/heating free
system.

[Fig. 2] Fig. 2 is a refrigerant circuit diagram showing
an air conditioning device with a cooling/heating
switching system.

[Fig. 3] Fig. 3 is a block diagram showing a config-
uration of a control device.

[Fig. 4] Fig. 4 is a refrigerant circuit diagram showing
a state in which an air conditioning device with the
cooling/heating free system is mixed with an outdoor
unit with the cooling/heating switching system.
[Fig. 5] Fig. 5 is a refrigerant circuit diagram showing
a state in which an air conditioning device with the
cooling/heating switching system is mixed with an
outdoor unit with the cooling/heating free system.
[Fig. 6] Fig. 6 is a flowchart showing an example of a
control procedure of each outdoor unit.

[Fig. 7] Fig. 7 is a flowchart showing an example of a
control procedure of each outdoor unit when a power
source is restored.

[Fig. 8] Fig. 8 is a flowchart showing another example
of the control procedure of each outdoor unit when a
power source is restored.

[Fig. 9] Fig. 9 is a refrigerant circuit diagram showing
a modified example of the outdoor unit. Mode(s) for
Carrying Out the Invention

[0020] An embodiment of the present invention will be
described below with reference to the drawings.

[0021] An air conditioning device according to this
embodiment includes a plurality of outdoor units and a
plurality of indoor units and is capable of selecting an
operation system in which all indoor units perform either
colling or heating (cooling/heating switching system) and
an operation system in which each indoor unit is capable
of selectively performing either cooling or heating (cool-
ing/heating free system).

[0022] Fig. 1 is a refrigerant circuit diagram showing a
configuration example of an air conditioning device witha
cooling/heating free system 10, and Fig. 2 is a refrigerant
circuit diagram showing a configuration example of an air
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conditioning device with a cooling/heating switching sys-
tem 20. In this embodiment, an air conditioning device in
which two outdoor units 2a and 2b and three indoor units
8a, 8b, and 8c are connected in parallel will be described
as an example.

[0023] When comparing the air conditioning device
with a cooling/heating free system 10 with the air con-
ditioning device with a cooling/heating switching system
20, the outdoor units 2a and 2b and the indoor units 8a to
8c are common, but the number of connection pipes (a
high-pressure gas pipe 30, a low-pressure gas pipe 31,
and a liquid pipe 32) connecting the outdoor units 2a and
2b and the indoor units 8a to 8c differs. The air condition-
ing devices 10 and 20 with the respective systems will be
described below.

[Air conditioning device with cooling/heating free sys-
tem]

[0024] A configuration and an operation example of the
air conditioning device with a cooling/heating free system
10 will be described first with reference to Fig. 1.
[0025] As shown in Fig. 1, the air conditioning device
10 includes the two outdoor units 2a and 2b, the three
indoor units 8a, 8b, and 8c, three diversion units6a, 6b,
and 6¢, and branching devices 70, 71, and 72. The out-
door units 2a and 2b, the indoor units 8a to 8c, the
diversion units 6a to 6¢, and the branching devices 70
to 72 are connected to each other via the high-pressure
gas pipe 30 (first gas pipe), high-pressure gas branch
pipes 30a and 30b, the low-pressure gas pipe 31 (second
gas pipe), low-pressure gas branch pipes 31a and 31b,
the liquid pipe 32, and liquid branch pipes 32a and 32b,
thereby forming the refrigerant circuit of the air condition-
ing device 10.

[0026] Inthis air conditioning device 10, various opera-
tions such as a heating operation (all indoor units per-
forming a heating operation), a heating-dominated op-
eration (where the total value of the capacity required by
the indoor unit performing a heating operation exceeds
the total value of the capacity required by the indoor unit
performing a cooling operation), a cooling operation (all
indoor units perform a cooling operation), and a cooling-
dominated operation (where the total value of the capa-
city required by the indoor unit performing a cooling
operation exceeds the total value of the capacity required
by the indoor unit performing a heating operation) are
possible in accordance with the open/close state of var-
ious valves provided in the outdoor units 2a and 2b and
the diversion units 6a to 6c¢.

(Outdoor unit)

[0027] The configurations of the outdoor units 2a and
2b are all the same, and corresponding parts are denoted
by the same reference symbols. In the following descrip-
tion, only the configuration of the outdoor unit 2a will be
described and description of the outdoor unit 2b will be
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omitted.

[0028] The outdoorunit2aincludesacompressor21,a
first three-way valve 22 and a second three-way valve 23
that are each a first flow path switching means, a first
outdoor heat exchanger 24, a second outdoor heat ex-
changer 25, an outdoor fan 26, an accumulator 27, a four-
way valve 29 that is a second flow path switching means,
a first outdoor expansion valve 40 connected to the first
outdoor heat exchanger 24, and a second outdoor ex-
pansion valve 41 connected to the second outdoor heat
exchanger 25.

[0029] The compressor 21 is a variable capacity com-
pressor whose operating capacity can be varied by being
driven by a motor (not shown) whose rotation speed is
controlled by an inverter. The discharged side of the
compressor 21 is connected to a port a of the first
three-way valve 22 and a port d of the second three-
way valve 23 via a discharge pipe 28 and is connected to
a port g of the four-way valve 29 via the discharge pipe 28
and an outdoor unit high-pressure gas pipe 33. The
discharge pipe 28 is a refrigerant pipe that connects
the discharge side of the compressor 21 and a connec-
tion point A, and the outdoor unit high-pressure gas pipe
33is arefrigerant pipe that connects the connection point
A and a stop valve 44. Further, the suction side of the
compressor 21 is connected to the outlet side of the
accumulator 27 via a suction pipe 42, and the inlet side
of the accumulator 27 is connected to a stop valve 45 via
an outdoor unit low-pressure gas pipe 34.

[0030] The first three-way valve 22 and the second
three-way valve 23 are each a valve for switching the
direction of the refrigerant flowing in the refrigerant cir-
cuit. Thefirstthree-way valve 22 includes three ports a, b,
and c, and the second three-way valve 23 includes three
ports d, e, and f. In the first three-way valve 22, the
refrigerant pipe connected to the port a is connected to
the discharge pipe 28 and the outdoor unit high-pressure
gas pipe 33 at the connection point A. Further, the port b
and one end (one refrigerant inlet/outlet) of the first out-
door heat exchanger 24 is connected via a refrigerant
pipe, and the refrigerant pipe connected to the port c is
connected to the outdoor unit low-pressure gas pipe 34 at
a connection point D.

[0031] In the second three-way valve 23, the refriger-
ant pipe connected to the port d is connected, at the
connection point A, to the refrigerant pipe connected to
the discharge pipe 28 and the outdoor unit high-pressure
gas pipe 33. Further, the port e and one end (one refrig-
erant inlet/outlet) of the second outdoor heat exchanger
25 are connected via a refrigerant pipe, and the refrig-
erant pipe connected to the port f is connected, at a
connection point C, to the refrigerant pipe connected to
the port c of the first three-way valve 22.

[0032] The four-way valve 29 is a valve whose control
mode changes in accordance with whether the outdoor
units 2a and 2b are set to the cooling/heating free system
or the cooling/heating switching system, and includes
four ports g, h, k, and m. The port g is connected to the
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outdoor unit high-pressure gas pipe 33 as described
above, and the port h is connected to the stop valve
44, The port k is closed, and the port m is connected to
a connection point E in the outdoor unit low-pressure gas
pipe 34 via a refrigerant pipe. As will be described below
in detail, in the case where the outdoor units 2aand 2b are
set to the cooling/heating free system, the four-way valve
29 is switched such that a refrigerant flows from the
outdoor unit high-pressure gas pipe 33 to each of the
high-pressure gas branch pipe 30a and the high-pres-
sure gas branch pipe 30b. Further, in the case where the
outdoor units 2a and 2b are set to the cooling/heating
switching system, the four-way valve 29 is switched such
that a refrigerant flows from the outdoor unit high-pres-
sure gas pipe 33 to each of the high-pressure gas branch
pipe 30a and the high-pressure gas branch pipe 30b
during the heating operation, and the four-way valve
29 is switched such that a refrigerant from each of the
low-pressure gas branch pipe 31a and the low-pressure
gas branch pipe 31b to the outdoor unit low-pressure gas
pipe 34 during the cooling operation.

[0033] The one end (one refrigerant inlet/outlet) of the
first outdoor heat exchanger 24 is connected to the port b
of the first three-way valve 22 via the refrigerant pipe as
described above, and the other end (the other refrigerant
inlet/outlet) is connected to one port of the first outdoor
expansion valve 40 via a refrigerant pipe. The other port
of the first outdoor expansion valve 40 is connected to a
stop valve 46 via an outdoor unit liquid pipe 35. Further,
the one end (one refrigerant inlet/outlet) of the second
outdoor heat exchanger 25 is connected to the port e of
the second three-way valve 23 via the refrigerant pipe as
described above, and the other end (the other refrigerant
inlet/outlet) is connected to one port of the second out-
door expansion valve 41 via a refrigerant pipe. The other
port of the second outdoor expansion valve 41 is con-
nected to a connection point B in the outdoor unit liquid
pipe 35 via a refrigerant pipe.

[0034] The inlet side of the accumulator 27 is con-
nected to the outdoor unit low-pressure gas pipe 34,
and the outlet side is connected to the suction side of
the compressor 21 via the suction pipe 42. The accumu-
lator 27 separates the refrigerant that has flowed into it
into a gas refrigerant and a liquid refrigerant, and causes
only the gas refrigerant to be sucked into the compressor
21a. The outdoor fan 26 rotates by a fan motor (not
shown) to take in outside air into the outdoor unit 2a,
exchange heat between the refrigerant and the outside
air in the first outdoor heat exchanger 24 and the second
outdoor heat exchanger 25, and then release the heat-
exchanged outside air to the outside of the outdoor unit
2a.

[0035] In addition to the configuration described
above, various sensors are provided in the outdoor unit
2a. As shown in Fig. 1, the discharge pipe 28 is provided
with a high-pressure sensor 50 that detects the pressure
of the refrigerant discharged from the compressor 21 and
a temperature sensor 53 that detects the temperature of
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the refrigerant discharged from the compressor 21.
Further, between the connection point D in the outdoor
unit low-pressure gas pipe 34 and the inlet side of the
accumulator 27a, a low-pressure sensor 51 that detects
the pressure of the refrigerant to be sucked into the
compressor 21 and a suction temperature sensor 54 that
detects the temperature of the refrigerant to be sucked
into the compressor 21.

[0036] The refrigerant pipe that connects the port b of
the first three-way valve 22 and the first outdoor heat
exchanger 24 is provided with a first heat exchange
temperature sensor 56 that detects the temperature of
the refrigerant that has flowed out from the first outdoor
heat exchanger 24 or flows into the first outdoor heat
exchanger 24. Further, the refrigerant pipe that connects
the port e of the second three-way valve 23 and the
second outdoor heat exchanger 25 is provided with a
second heat exchange temperature sensor 57 that de-
tects the temperature of the refrigerant that has flowed
out from the second outdoor heat exchanger 25 or flows
into the second outdoor heat exchanger 25. Further, an
outside air temperature sensor 58 that detects the tem-
perature of the outside air that has flowed into the outdoor
unit 2a, i.e., the outside air temperature, is provided.

(Indoor unit)

[0037] Each of the three indoor units 8a to 8c includes
an indoor heat exchanger 81, an indoor expansion valve
82, and an indoor fan 83. Note that since the configura-
tions of the indoor units 8a to 8c are all the same, only the
configuration of the indoor unit 8a will be described below
and description of the other indoor units 8b and 8c will be
omitted.

[0038] One end (one refrigerant inlet/outlet) of the in-
door heat exchanger 81 is connected to one port of the
indoor expansion valve 82 via a refrigerant pipe, and the
other end (the other refrigerant inlet/outlet) is connected
to a diversion unit 6a described below via a refrigerant
pipe 87. The indoor heat exchanger 81 functions as an
evaporator in the case where the indoor unit 8a performs
a cooling operation, and functions as a condenser in the
case where the indoor unit 8a performs a heating opera-
tion.

[0039] The one portof the indoor expansion valve 82 is
connected to the indoor heat exchanger 81 as described
above, and the other port is connected to the liquid pipe
32. The degree of opening of the indoor expansion valve
82 is adjusted in accordance with the required cooling
capacity in the case where the indoor heat exchanger 81
functions as an evaporator, and the degree of opening is
adjusted in accordance with the required heating capa-
city in the case where the indoor heat exchanger 81
functions as a condenser.

[0040] The indoor fan 83 rotates by a fan motor (not
shown) to take in indoor air into the indoor unit 8a,
exchange heat between the refrigerant and the indoor
air in the indoor heat exchanger 81, and then supply the
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heat-exchanged air to the inside of the room.

[0041] In addition to the configurations described
above, various sensors are provided in the indoor unit
8a. The refrigerant pipe of the indoor heat exchanger 81
on the side of the indoor expansion valve 82 and the
refrigerant pipe of the indoor heat exchanger 81 on the
side of the diversion unit 6a are respectively provided with
a refrigerant temperature sensor 84 that detects the
temperature of the refrigerant and a refrigerant tempera-
ture sensor 85 that detects the temperature of the refrig-
erant. Further, a room-temperature sensor 86 that de-
tects the temperature of the indoor air that has flowed into
the indoor unit 8a, i.e., the indoor temperature, is pro-
vided near a suction port (not shown) of indoor air of the
indoor unit 8a.

(Diversion unit)

[0042] The air conditioning device 10 includes the
three diversion units 6a to 6¢ corresponding to the three
indoor units 8a to 8c. The diversion units 6a to 6¢ respec-
tively include first solenoid valves 61a to 61c, second
solenoid valves 62a to 62c, first diversion pipes 63a to
63c, and second diversion pipes 64a to 64c. Note that
since the configurations of the diversion units 6a to 6¢c are
all the same, only the configuration of the diversion unit
6a will be described below and description of the other
diversion units 6b and 6c¢ will be omitted.

[0043] One end of the first diversion pipe 63a is con-
nected to the high-pressure gas pipe 30, and one end of
the second diversion pipe 64a is connected to the low-
pressure gas pipe 31. Further, the other end of the first
diversion pipe 63a and the other end of the second
diversion pipe 64a are connected to each other, and this
connection part and the indoor heat exchanger 81 are
connected via the refrigerant pipe 87. The first diversion
pipe 63a and the second diversion pipe 64a are respec-
tively provided with the first solenoid valve 61a and the
second solenoid valve 62a. By opening and closing the
first solenoid valve 61a and the second solenoid valve
62a, the flow path of the refrigerant in the refrigerant
circuit can be switched such that the indoor heat exchan-
ger 81 ofthe indoor unit 8a corresponding to the diversion
unit 6a is connected to the discharge side of the com-
pressor 21 (the side of the high-pressure gas pipe 30) or
the suction side (the side of the low-pressure gas pipe
31).

(Connection pipe)

[0044] The connection states of the outdoor units 2a
and 2b, the indoor units 8a to 8c, and the diversion units
6a to 6¢ and the high-pressure gas pipe 30, the high-
pressure gas branch pipes 30a and 30b, the low-pres-
sure gas pipe 31, the low-pressure gas branch pipes 31a
and 31b, the liquid pipe 32, the liquid branch pipes 32a
and 32b, and the branching devices 70, 71, and 72
described above will be described with reference to
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Fig. 1.

[0045] One ends of the high-pressure gas branch
pipes 30a and 30b are respectively connected to the stop
valves 44 of the outdoor units 2a and 2b, and the other
ends of the high-pressure gas branch pipes 30a and 30b
are connected to the branching device 70. One end of the
high-pressure gas pipe 30 is connected to this branching
device 70, and the other end of the high-pressure gas
pipe 30 branches to be connected to the first diversion
pipes 63a to 63c of the diversion units 6a to 6c¢.

[0046] One ends of the low-pressure gas branch pipes
31a and 31b are respectively connected to the stop
valves 45 of the outdoor units 2a and 2b, and the other
ends of the low-pressure gas branch pipes 31a and 31b
are connected to the branching device 71. One end of the
low-pressure gas pipe 31 is connected to this branching
device 71, and the other end of the low-pressure gas pipe
31 branches to be connected to the second diversion
pipes 64a to 64c of the diversion units 6a to 6c.

[0047] Oneendsoftheliquid branch pipes 32aand 32b
are respectively connected to the stop valves 46 of the
outdoor units 2a and 2b, and the other ends of the liquid
branch pipes 32a and 32b are connected to the branching
device 72. One end of the liquid pipe 32 is connected to
this branching device 72, and the other end of the liquid
pipe 32 branches to be connected to the indoor expan-
sion valves 82 of the indoor units 8a to 8c via refrigerant
pipes.

[0048] Further, the indoor heat exchangers 81 of the
indoor units 8a to 8c and the connection points between
the first diversion pipes 63a to 63c and the second
diversion pipes 64a to 64c in the diversion units 6a to
6¢ are respectively connected via the refrigerant pipes
87.

[0049] The connections described above form the re-
frigerant circuit of the air conditioning device 10, and a
refrigeration cycle is established by causing a refrigerant
to flow through the refrigerant circuit. In the following
description, the state of the refrigerant circuit in which
the indoor units 8a to 8c are capable of individually
performing a cooling operation or a heating operation
as shown in Fig. 1 will be referred to also as a "first
refrigerant circuit state".

(Control device)

[0050] The outdoor units 2a and 2b respectively in-
clude control devices 110a and 110b. Fig. 3 is a block
diagram showing a configuration of the control devices
110a and 110b. Since the configurations of the control
devices 110aand 110b are basically all the same, only the
configuration of the control device 110a will be described
below and description of the control device 110b will be
omitted.

[0051] The controldevice 110ais mounted on a control
board (not shown) housed in an electrical equipment box
(not shown) and includes a CPU 111a, a storage unit
112a, a refrigerant circuit selection unit 113a, and a
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communication unit 114a. The CPU 111areceives detec-
tion signals from the above-mentioned sensors of the
outdoor unit 2a and receives control signals output from
the indoor units 8a to 8c via the communication unit 113a.
The CPU 111a performs various types of control such as
drive control of the compressor 21, switching control of
the first three-way valve 22, the second three-way valve
23, and the four-way valve 29, and control of the degree of
opening of each of the first outdoor expansion valve 40
and the second outdoor expansion valve 41 on the basis
of the received detection signals or control signals. Note
that the opening and closing control of the first solenoid
valves 61a to 61c and the second solenoid valves 62a to
62c in the diversion units 6a to 6¢ is performed by control
devices (not shown) of the indoor units 6a to 6¢ corre-
sponding to the diversion units 6a to 6¢, respectively.
[0052] The storage unit 112a includes a ROM and a
RAM and stores a control program of the outdoor unit 2a
and a detection value corresponding to the detection
signal from each sensor. The storage unit 112a stores
a control program for executing the operation mode of the
cooling/heating free system and a control program for
executing the operation mode of the cooling/heating
switching system described below (Fig. 2).

[0053] The refrigerant circuit selection unit 113a is for
selecting either the operation mode of the cooling/heat-
ing free system or the operation mode of the cooling/heat-
ing switching system of the outdoor unit 2a. When the
refrigerant circuit selection unit 113a selects the cool-
ing/heating free system, the CPU 111a sets the refriger-
ant circuit state to the first refrigerant circuit state and
executes the control program for the operation mode of
the cooling/heating free system. When the refrigerant
circuit selection unit 113a selects the cooling/heating
switching system, the CPU 111a sets the refrigerant
circuit state to the second refrigerant circuit state and
executes the control program for the operation mode of
the cooling/heating switching system.

[0054] Inthis embodiment, the refrigerant circuit selec-
tion unit 113a is a hardware switch (switching operation
unit) that is housed in the above electrical equipment box
and is switched by an operator, such as adip switchand a
toggle switch. Alternatively, the refrigerant circuit selec-
tion unit 113a may be a software switch thatis switched by
an input signal from an electronic apparatus such as a
PC. Note that the refrigerant circuit state is switched by
the CPU 111a in some cases in accordance with an
instruction from another outdoor unit (in this embodiment,
the outdoor unit 2b) (as will be described below in detail).
[0055] The communication unit 114a is an interface
that performs communication between the outdoor unit
2a and the indoor units 8a to 8c and communication
between the outdoor unit 2a and the outdoor unit 2b
(communication unit 114b) and includes, for example,
a short-range wireless communication module.

[0056] Note that the configuration of the control device
110b is the same as that of the control device 110a as
described above, and components having the suffix "b"
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changed from the suffix "a" of the reference symbols
given to the components (devices and members) of
the control device 110a are the components of the control
device 110b corresponding to the components of the
control device 110a.

[0057] Next, the operation of the air conditioning de-
vice with a cooling/heating free system 10 will be de-
scribed with reference to Fig. 1.

(Full heating operation)

[0058] As shown in Fig. 1, in the case where all the
indoor units 8a to 8c perform a heating operation, the first
outdoor heat exchanger 24 is caused to function as an
evaporator by switching the first three-way valves 22 of
the outdoor units 2a and 2b such that the port b and the
portc communicate with each other (shown by a solid line
in Fig. 1) and the second outdoor heat exchanger 25 is
caused to function as an evaporator by switching the
second three-way valves 23 of the outdoor units 2a and
2b such that the port e and the port f communicate with
each other (shown by a solid line in Fig. 1). Further, the
four-way valves 29 of the outdoor units 2a and 2b are
switched such that the port g and the port h communicate
with each other and the port k and the port m commu-
nicate with each other (shown by a solid line in Fig. 1).
[0059] The first solenoid valves 61a to 61c of the
diversion units 6a to 6¢ corresponding to the indoor units
8a to 8c are opened to respectively cause refrigerants to
flow through the first diversion pipes 63a to 63c and the
second solenoid valves 62a to 62c¢ are closed to shut off
the second diversion pipes 64a to 64c. As a result, the
indoor heat exchangers 81 of the indoor units 8a to 8c all
function as condensers.

[0060] The high-pressure refrigerant discharged from
the compressor 21 of the outdoor unit 2a flows through
the discharge pipe 28 and the outdoor unit high-pressure
gas pipe 33 and flows into the high-pressure gas branch
pipe 30a via the stop valve 44. Similarly, the high-pres-
sure refrigerant discharged from the compressor 21 of
the outdoor unit 2b flows through the outdoor unit high-
pressure gas pipe 33 via the discharge pipe 28 and flows
into the high-pressure gas branch pipe 30b via the stop
valve 44. The high-pressure refrigerants that have flowed
into the high-pressure gas branch pipes 30a and 30b join
at the branching device 70, flow through the high-pres-
sure gas pipe 30, and branch off and flow into the diver-
sion units 6a to 6¢ from the high-pressure gas pipe 30.
[0061] The high-pressure refrigerants that have flowed
into the diversion units 6a to 6¢ respectively flow through
the first diversion pipes 63a to 63c provided with the
opened first solenoid valves 61ato 61c and flow out from
the diversion units 6a to 6¢ to flow into the indoor units 8a
to 8c corresponding to the diversion units 6a to 6c¢.
[0062] The high-pressure refrigerants that have flowed
into the indoor units 8a to 8c flow into the respective
indoor heat exchangers 81 and exchange heat with the
indoor air to be condensed. This warms the indoor air,
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and thus, the rooms in which the indoor units 8a to 8c are
installed are heated. The high-pressure refrigerant flow-
ing out from the indoor heat exchanger 81 is reduced in
pressure by passing through the indoor expansion valve
82. The degree of opening of the indoor expansion valve
82 is determined in accordance with the degree of super-
cooling of the refrigerant at the refrigerant outlet of the
indoor heat exchanger 81. The degree of supercooling of
the refrigerantis obtained by, for example, subtracting the
refrigerant temperature at the refrigerant outlet of the
indoor heat exchanger 81 detected by the refrigerant
temperature sensor 84 from the high-pressure saturation
temperature (corresponding to the condensation tem-
perature in the indoor heat exchanger 81) calculated
from the pressure detected by the high-pressure sensor
50 of the outdoor unit 2a/2b.

[0063] The intermediate-pressure refrigerants flowing
out from the indoor units 8a to 8c flow into the liquid pipe
32, join in the liquid pipe 32, and flow into the branching
device 72. Theintermediate-pressure refrigerant that has
diverted from the branching device 72 to the liquid branch
pipes 32a and 32b flows into the respective outdoor units
2a and 2b via the stop valve 46. The intermediate-pres-
sure refrigerant that has flowed into the respective out-
door units 2a and 2b flows through the outdoor unit liquid
pipe 35, is diverted at the connection point B, and is
reduced in pressure by passing through the first outdoor
expansion valve 40a and the second outdoor expansion
valve 41 to be a low-pressure refrigerant.

[0064] The degree of opening of the first outdoor ex-
pansion valve 40 is determined in accordance with the
degree of superheat of the refrigerant at the refrigerant
outlet of the first outdoor heat exchanger 24. Further, the
degree of opening of the second outdoor expansion valve
41 is determined in accordance with the degree of super-
heat of the refrigerant at the refrigerant outlet of the
second outdoor heat exchanger 25. The degree of super-
heat of the refrigerant is obtained by, for example, sub-
tracting the low-pressure saturation temperature (corre-
sponding to the evaporation temperature in the first out-
door heat exchanger 24 or the second outdoor heat
exchanger 25) calculated from the pressure detected
by the low-pressure sensor 51 of the outdoor unit
2a/2b from the refrigerant temperature at the refrigerant
outlet of the first outdoor heat exchanger 24 or the second
outdoor heat exchanger 25 detected by the first heat
exchange temperature sensor 56 or the second heat
exchange temperature sensor 57.

[0065] The low-pressure refrigerant that has been re-
duced in pressure by the first outdoor expansion valve 40
or the second outdoor expansion valve 41 respectively
flows into the first outdoor heat exchanger 24 and the
second outdoor heat exchanger 25 and exchanges heat
with the outside air to be evaporated. Then, the low-
pressure refrigerants flowing out from the first outdoor
heat exchanger 24 and the second outdoor heat exchan-
ger 25join atthe connection point C via the first three-way
valve 22 and the second three-way valve 23 and are
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sucked into the compressor 21 via the connection pointD
and the accumulator 27 to be compressed again.

(Full cooling operation)

[0066] Next, the case where all the indoor units 8ato 8c
perform a cooling operation will be described. In the case
where all the indoor units 8a to 8c perform a cooling
operation, the first outdoor heat exchanger 24 is caused
to function as a condenser by switching the first three-
way valves 22 of the outdoor units 2a and 2b such that the
port a and the port b communicate with each other
(shown by shown by a broken line in Fig. 1) and the
second outdoor heat exchanger 25 is caused to function
as a condenser by switching the second three-way
valves 23 such that the portd and the porte communicate
with each other (shown by shown by a broken line in Fig.
1). Further, the four-way valves 29 of the outdoor units 2a
and 2b are switched such that the port g and the port h
communicate with each other and the port k and the port
m communicate with each other (shown by a solid line in
Fig. 1).

[0067] The first solenoid valves 61a to 61c of the
diversion units 6a to 6¢ corresponding to the indoor units
8ato 8c are closed to shut off the first diversion pipes 63a
to 63c and the second solenoid valves 62a to 62c are
opened to respectively cause refrigerants to flow through
the second diversion pipes 64a to 64c. As a result, the
indoor heat exchangers 81 of the indoor units 8a to 8c all
function as evaporators.

[0068] The high-pressure refrigerant discharged from
the compressor 21 of the outdoor unit 2a/2b is diverted
into the side of the first three-way valve 22, the side of the
second three-way valve 23, and the side of the high-
pressure gas pipe 30. The refrigerants flowing through
the sides of the first three-way valve 22 and the second
three-way valve 23 respectively flow into the first outdoor
heat exchanger 24 and the second outdoor heat exchan-
ger 25 and exchange heat with the outside air to be
condensed. The refrigerant flowing through the side of
the high-pressure gas pipe 30 does not flow into the
indoor units 8a to 8c because the first solenoid valves
61a to 61c of the diversion units 6a to 6¢ are closed, and
stagnates in the outdoor unit high-pressure gas pipe 33,
the high-pressure gas branch pipe 30a/30b, and the high-
pressure gas pipe 30.

[0069] Here, in the case where the cooling capacity
required by the indoor units 8a to 8c exceeds a prede-
termined value, there is a possibility that the refrigerantin
the amount necessary for achieving the required cooling
capacity cannot be circulated through the refrigerant
circuit when the refrigerant stagnates in the outdoor unit
high-pressure gas pipe 33 and the high-pressure gas
pipe 30 as described above. In such a case, the four-way
valve 29 is switched such that the port g and the port k
communicate with each other and the port h and the port
m communicate with each other (shown by shown by a
broken line in Fig. 1). This causes the refrigerant to
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stagnate only in the outdoor unit high-pressure gas pipe
33 (not to stagnate in the high-pressure gas branch pipes
30a and 30b and the high-pressure gas pipe 30), so that
the amount of the stagnated refrigerant is reduced and
the amount of the refrigerant circulating through the re-
frigerant circuitincreases. Note that the four-way valve 29
during the full cooling operation only needs to be
switched from the state shown by a solid line in Fig. 1
to the state shown by a broken line when the cooling
capacity required by the indoor units a to 8c reaches a
predetermined value or more during the full cooling op-
eration and only needs to be switched from the state
shown by a solid line in Fig. 1 to the state shown by a
broken line when the cooling capacity required by the
indoor units a to 8c is a predetermined value or more at
the start of the full cooling operation.

[0070] The refrigerant condensed in the first outdoor
heat exchanger 24 and the second outdoor heat exchan-
ger 25 of the outdoor unit 2a respectively pass through
the first outdoor expansion valve 40 and the second
outdoor expansion valve 41, which are fully opened by
the control device 110a, and flow into the liquid branch
pipe 32a via the stop valve 46. Similarly, the refrigerants
condensed in the first outdoor heat exchanger 24 and the
second outdoor heat exchanger 25 of the outdoor unit 2b
respectively pass through the first outdoor expansion
valve 40 and the second outdoor expansion valve 41,
which are fully opened by the control device 110b, and
flow into the liquid branch pipe 32b via the stop valve 46.
The intermediate-pressure refrigerants that have flowed
into the liquid branch pipes 32a and 32b join at the
branching device 72, flow through the liquid pipe 32,
and branch off and flow into the indoor units 8a to 8c
from the liquid pipe 32.

[0071] The intermediate-pressure refrigerant that has
flowed into the respective indoor units 8a to 8cis reduced
in pressured by the indoor expansion valve 82 to be alow-
pressure refrigerant and flows into the indoor heat ex-
changer 81. The low-pressure refrigerant that has flowed
into the indoor heat exchanger 81 exchanges heat with
the indoor air to be evaporated, and thus, the rooms in
which the indoor units 8a to 8c are installed are cooled.
Here, the degree of superheat of the refrigerant at the
outlet of the indoor heat exchanger 81 that is an eva-
porator is determined from the refrigerant temperatures
detected by the refrigerant temperature sensors 84 and
85, and the degree of opening of the indoor expansion
valve 82 is determined in accordance therewith.

[0072] The low-pressure refrigerants flowing out from
the indoor heat exchanger 81 flow into the diversion units
6a to 6e, flow through the second diversion pipes 64a to
64b equipped with the opened second solenoid valves
62a to 62c, and flow into the low-pressure gas pipe 31.
Then, the low-pressure refrigerants that have flowed into
the low-pressure gas pipe 31 from the diversion units 6a
to 6¢ and joined in the low-pressure gas pipe 31 branch
off by the branching tube 71 into the low-pressure gas
branch pipes 31a and 31b and flow into the outdoor units
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2a and 2b. The low-pressure refrigerant that has flowed
into the outdoor unit 2a/2b passes through the outdoor
unit low-pressure gas pipe 34 and is sucked into the
compressor 21 via the accumulator 27 to be compressed
again.

[Operation of air conditioning device when indoor units
perform cooling operation and heating operation]

[0073] Next, the case where the indoor units 8a to 8c
perform a cooling operation and a heating operation will
be described. In the case where the indoor units 8a to 8c
perform a cooling operation and a heating operation, the
state of the refrigerant circuit is determined in accordance
with the result of a comparison between the total value of
the cooling capacity required by the indoor unit perform-
ing a cooling operation and the total value of the heating
capacity required by the indoor unit performing a heating
operation. In this embodiment, as an example, a heating-
dominated operation in which the first outdoor heat ex-
changer 24 and the second outdoor heat exchanger 25
are caused to function as evaporators is performed in the
case where the indoor units 8a and 8b perform a heating
operation, the indoor unit 8c performs a cooling opera-
tion, and the heating capacity required by the two indoor
units 8a and 8b performing a heating operation is larger
than the cooling capacity required by the one indoor unit
8c performing a cooling operation, and a cooling-domi-
nated operation in which the first outdoor heat exchanger
24 and the second outdoor heat exchanger 25 are
caused to function as condensers is performed in the
case where the indoor units 8a and 8b perform a cooling
operation, the indoor unit 8c performs a heating opera-
tion, and the cooling capacity required by the two indoor
units 8a and 8b performing a cooling operation is larger
than the heating capacity required by the one indoor unit
8c performing a heating operation.

(Heating-dominated operation)

[0074] In the heating-dominated operation, in each of
the outdoor units 2a and 2b, the first three-way valve 22 is
switched such that the port b and the port c communicate
with each other (shown by a solid line in Fig. 1), and the
second three-way valve 23 is switched such that the port
e and the port f communicate with each other (shown by a
solid line in Fig. 1). Further, the four-way valve 29 is
switched such that the port g and the port h communicate
with each other and the port k and the port m commu-
nicate with each other (shown by a solid line in Fig. 1). As
aresult, both the first outdoor heat exchanger 24 and the
second outdoor heat exchanger 25 function as evapora-
tors.

[0075] Further, the first solenoid valves 61a and 61b of
the two diversion units 6a and 6b corresponding to the
two indoor units 8a and 8b performing a heating operation
are opened to connect the first diversion pipes 63a and
63b, and the second solenoid valves 62a and 62b are
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closed to shut off the second diversion pipes 64a and 64b.
As a result, the indoor heat exchangers 81 of the two
indoor units 8a and 8b function as condensers.

[0076] Meanwhile, the first solenoid valve 61c of the
diversion unit 6¢c corresponding to the indoor unit 8c
performing a cooling operation is closed to shut off the
first diversion pipe 63c, and the second solenoid valve
62c is opened to connect the second diversion pipe 64c.
As a result, the indoor heat exchanger 81 of the indoor
unit 8c function as an evaporator.

[0077] Thehigh-pressure refrigerants discharged from
the compressors 21 of the outdoor units 2a and 2b flow
through the high-pressure gas pipe 30 and branch oof
and flow into the diversion units 6a and 6b. The high-
pressure refrigerants that have flowed into the diversion
units 6a and 6b respectively flow through the first diver-
sion pipes 63a and 63b equipped with the opened first
solenoid valves 61a and 61b, flow out from the diversion
units 6a and 6b, and flow into the corresponding indoor
units 8a and 8b.

[0078] The high-pressure refrigerant that has flowed
into the indoor unit 8a/8b flows into the indoor heat
exchanger 81 and exchanges heat with the indoor air
to be condensed, and thus, the rooms in which the indoor
units 8a and 8b are installed are heated. The high-pres-
sure refrigerant condensed in the indoor heat exchanger
81 is reduced in pressure by passing through the indoor
expansion valve 82 to be an intermediate-pressure re-
frigerant. Here, the control unit of the indoor unit 8a/8b
obtains the degree of supercooling of the refrigerant at
the indoor heat exchanger 81 thatis a condenser fromthe
refrigerant temperature detected by the refrigerant tem-
perature sensor 84 and the high-pressure saturation
temperature obtained from the outdoor unit 2a/2b, and
the degree of opening of the indoor expansion valve 82 is
determined in accordance therewith.

[0079] The intermediate-pressure refrigerants flowing
outfrom the indoor units 8a and 8b flow into the liquid pipe
32. Then, part of the intermediate-pressure refrigerant
that has joined in the liquid pipe 32 flows into the outdoor
units 2a and 2b through the branching tube 72 and the
liquid branch pipes 32a and 32b, and the remainer flows
through the liquid pipe 32 and flows into the indoor unit 8c.
[0080] The intermediate-pressure refrigerant that has
flowed into the outdoor unit 2a/2b is reduced in pressure
to be a low-pressure refrigerant when passing through
the first outdoor expansion valve 40 and the second
outdoor expansion valve 41 whose degrees of opening
correspond to the degrees of superheat of the first out-
door heat exchanger 24 and the second outdoor heat
exchanger 25, and flows into the first outdoor heat ex-
changer 24 and the second outdoor heat exchanger 25.
The low-pressure refrigerants that have flowed into the
first outdoor heat exchanger 24 and the second outdoor
heat exchanger 25 exchange heat with the outside air to
be evaporated. Then, the low-pressure refrigerants flow-
ing out from the first outdoor heat exchanger 24 and the
second outdoor heat exchanger 25 respectively pass
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through the first three-way valve 22 and the second three-
way valve 23, then pass through the accumulator 27, and
are sucked into the compressor 21 to be compressed
again.

[0081] Meanwhile, the intermediate-pressure refriger-
ant that has flowed into the indoor unit 8c is reduced in
pressure at the indoor expansion valve 82 to be a low-
pressure refrigerant and flows into the indoor heat ex-
changer 81. The low-pressure refrigerant that has flowed
into the indoor heat exchanger 81 exchanges heat with
the indoor air to be evaporated, and thus, the room in
which the indoor unit 8c is installed is cooled. Here, the
degree of superheat of the refrigerant at the indoor heat
exchanger 81 that is an evaporator is obtained from the
refrigerant temperatures detected by the refrigerant tem-
perature sensors 84 and 85, and the degree of opening of
the indoor expansion valve 82 of the indoor unit 8c is
determined in accordance therewith.

[0082] The low-pressure refrigerant flowing out from
the indoor heat exchanger 8c flows into the diversion unit
6¢, flows through the second diversion pipe 64c equipped
with the opened second solenoid valve 62c, and flows
into the low-pressure gas pipe 31. The low-pressure
refrigerant that has flowed into the low-pressure gas pipe
31 flows into the outdoor units 2a and 2b through the
branching tube 71 and the low-pressure gas branch
pipes 31a and 31b, passes through the accumulator
27, and is sucked into the compressor 21 to be com-
pressed again.

(Cooling-dominated operation)

[0083] In the cooling-dominated operation, in each of
the outdoor units 2a and 2b, the first three-way valve 22 is
switched such that the port a and the port b communicate
with each other (shown by shown by a broken line in Fig.
1) and the second three-way valve 23 is switched such
thatthe portd and the porte communicate with each other
(shown by shown by a broken line in Fig. 1). Further, the
four-way valve 29 is switched such that the port g and the
port h communicate with each otherand the portkand the
port m communicate with each other(shown by a solid
line in Fig. 1). As a result, both the first outdoor heat
exchanger 24 and the second outdoor heat exchanger 25
function as condensers.

[0084] The solenoid valves 61a and 61b of the two
diversion units 6a and 6b corresponding to the two indoor
units 8a and 8b performing a cooling operation are closed
to shut off the first diversion pipes 63a and 63b, and the
second solenoid valves 62a and 62b are closed to con-
nect the second diversion pipes 64a and 64b. As aresult,
the indoor heat exchangers 81 of the two indoor units 8a
and 8b function as evaporators.

[0085] Meanwhile, the solenoid valve 61c of the diver-
sion unit 6¢ corresponding to the indoor unit 8c perform-
ing a heating operation is closed to connect the first
diversion pipe 63c, and the second solenoid valve 62c
is closed to shut off the second diversion pipe 64c. As a
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result, the indoor heat exchanger 81 of the indoor unit 8c
functions as a condenser.

[0086] The high-pressure refrigerant discharged from
the compressor 21 of the outdoor unit 2a/2b is diverted
into the side of the first three-way valve 22, the side of the
second three-way valve 23, and the side of the high-
pressure gas pipe 30. The high-pressure refrigerants that
have passed through the first three-way valve 22 and the
second three-way valve 23 respectively flow into the first
outdoor heat exchanger 24 and the second outdoor heat
exchanger 25, and exchange heat with the outside air to
be condensed. The refrigerants condensed in the first
outdoor heat exchanger 24 and the second outdoor heat
exchanger 25 respectively pass through the first outdoor
expansion valve 40 and the second outdoor expansion
valve 41 whose degrees of opening are set by the control
devices 110a and 110b to correspond to the difference
between the discharge pressure of the compressor 21
that has taken in the refrigerant and the liquid pressure to
be an intermediate-pressure refrigerant, flow through the
liquid pipe 32, and branch off and flow into the indoor units
8a and 8b.

[0087] The intermediate-pressure refrigerant that has
flowed into the indoor unit 8a/8b is reduced in pressure at
the indoor expansion valve 82 to be a low-pressure
refrigerant, and flows into the indoor heat exchanger
81. The low-pressure refrigerant that has flowed into
the indoor heat exchanger 81 exchanges heat with the
indoor air to be evaporated, and thus, the rooms in which
the indoor units 8a and 8b are installed are cooled. Here,
the degree of superheat of the refrigerant at the indoor
heat exchanger 81 that is an evaporator is obtained from
the refrigerant temperatures detected by the refrigerant
temperature sensors 84 and 85, and the degree of open-
ing of the indoor expansion valve 82 is determined in
accordance therewith.

[0088] The low-pressure refrigerants flowing out from
the indoor heat exchangers 81 of the indoor units 8a and
8b flow into the diversion units 6a and 6b, flow through the
second diversion pipes 64a and 64b equipped with the
opened second solenoid valves 62a and 62b, and flow
into the low-pressure gas pipe 31. Then, the low-pres-
sure refrigerants that have flowed into the low-pressure
gas pipe 31 from the diversion units 6a and 6b join in the
low-pressure gas pipe 31, then flow into the outdoor units
2a and 2b through the branching tube 71 and the low-
pressure gas branch pipes 31aand 31b, pass through the
accumulator 27, and are sucked into the compressor 21
to be compressed again.

[0089] Meanwhile, the high-pressure refrigerant that
has flowed through the high-pressure gas pipe 30 and
flowed into the diversion unit 6¢ flows through the first
diversion pipe 63c equipped with the opened solenoid
valve 61c and flows into the indoor unit 8c. The high-
pressure refrigerantthat has flowed into the indoor unit 8c
flows into the indoor heat exchanger 81 and exchanges
heat with the indoor air to be condensed, and thus, the
room in which the indoor unit 8cis installed is heated. The
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high-pressure refrigerant flowing out from the indoor heat
exchanger 81 is reduced in pressure by passing through
the indoor expansion valve 82 to be an intermediate-
pressure refrigerant. Here, the degree of supercooling of
the refrigerant at the indoor heat exchanger 81 that is a
condenser is obtained from the refrigerant temperature
detected by the refrigerant temperature sensor 84 and
the high-pressure saturation temperature obtained from
the outdoor unit 2a/2b, and the degree of opening of the
indoor expansion valve 82 of the indoor unit 8c is deter-
mined in accordance therewith.

[0090] Then, the intermediate-pressure refrigerant
that has flowed out from the indoor unit 8c and flowed
into the liquid pipe 32 passes through the branching tube
72 and the liquid branching tubes 32a and 32b and flows
into the outdoor units 2a and 2b. The intermediate-pres-
sure refrigerant that has flowed into the outdoor unit
2a/2b is reduced in pressure to be a low-pressure refrig-
erant when passing through the first outdoor expansion
valve 40 and the second outdoor expansion valve 41
whose degrees of opening correspond to the degrees of
superheat of the first outdoor heat exchanger 24 and the
second outdoor heat exchanger 25, and flows into the
first outdoor heat exchanger 24 and the second outdoor
heat exchanger 25. The low-pressure refrigerants that
have flowed into the first outdoor heat exchanger 24 and
the second outdoor heat exchanger 25 exchange heat
with the outside air to be evaporated. Then, the low-
pressure refrigerants flowing out from the first outdoor
heat exchanger 24 and the second outdoor heat exchan-
ger 25 pass through the first three-way valve 22 and the
second three-way valve 23, then pass through the accu-
mulator 27, and are sucked into the compressor 21 to be
compressed again.

[Air conditioning device with cooling/heating switching
system]

[0091] Subsequently, a configuration and an operation
example of the air conditioning device with a coolin-
g/heating switching system 20 will be described with
reference to Fig. 2.

[0092] As shown in Fig. 2, the air conditioning device
with a cooling/heating switching system 20 does not
include the diversion units 6a to 6c, the low-pressure
gas pipe 31, the low-pressure gas branch pipes 31a and
31b, and the branching tube 71 unlike the above-men-
tioned air conditioning device with a cooling/heating free
system. That is, in the air conditioning device with a
cooling/heating switching system 20, the stop valves
45 of the outdoor units 2a and 2b are closed, and the
outdoor units 2a and 2b and the indoor units 8a to 8c are
connected in parallel via two connection pipes, i.e., agas
pipe 30 (corresponding to the high-pressure gas pipe 30
in the air conditioning device with a cooling/heating free
system 10) and the liquid pipe 32. Since the outdoor units
2a and 2b and the indoor units 8a to 8c in the air con-
ditioning device with a cooling/heating switching system
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20 have the same configurations as those in the air
conditioning device with a cooling/heating free system
10, description thereof is omitted.

[0093] In the air conditioning device with a coolin-
g/heating switching system 20, during the heating opera-
tion, the first three-way valve 22 of each of the outdoor
units 2a and 2b is switched such that the port b and the
portc communicate with each other (shown by a solid line
in Fig. 2) and the second three-way valve 23 is switched
such that the port e and the port f communicate with each
other (shown by a solid line in Fig. 2), as in the air
conditioning device with a cooling/heating free system
10 during the full heating operation. Then, the four-way
valve 29 of each of the outdoor units 2a and 2bis switched
such that the port g and the porth communicate with each
other and the port k and the port m communicate with
each other (shown by a solid line in Fig. 2). As aresult, itis
possible to cause the first outdoor heat exchanger 24 and
the second outdoor heat exchanger 25 of each of the
outdoor units 2a and 2b to function as evaporators and
cause the indoor unit 81 of each of the indoor units 8a to
8c to function as a condenser.

[0094] Meanwhile, in the air conditioning device with a
cooling/heating switching system 20, during the cooling
operation, the first three-way valve 22 of each of the
outdoor units 2a and 2b is switched such that the port
aand the portb communicates with each other (shown by
abrokenline in Fig. 2) and the second three-way valve 23
is switched such that the port d and the port e commu-
nicate with each other (shown by a broken line in Fig. 2),
as in the air conditioning device with a cooling/heating
free system 10 during the full cooling operation. Then, the
four-way valve 29 of each of the outdoor units 2aand 2bis
switched such that the port g and the port k communicate
with each other and the port h and the port m commu-
nicate with each other (shown by a broken line in Fig. 2).
As a result, it is possible to cause the first outdoor heat
exchanger 24 and the second outdoor heat exchanger 25
of each of the outdoor units 2a and 2b to function as
condensers and the indoor unit 81 of each of the indoor
units 8a to 8c to function as an evaporator.

[0095] The refrigerant circuit of the air conditioning
device 20 is configured as described above, and a re-
frigeration cycle is established by causing a refrigerant to
flow through the refrigerant circuit. In the following de-
scription, the state of the refrigerant circuit in which the
indoor units 8a to 8c are capable of simultaneously
performing a cooling operation or a heating operation
as shown in Fig. 2 will be referred to also as a "second
refrigerant circuit state".

[Selection of cooling/heating switching system and
cooling/heating free system]

[0096] Here, in an air conditioning device thatincludes
the four-way valve 29 and is capable of supporting both
the cooling/heating switching system and the coolin-
g/heating free system by switching this four-way valve
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29, all outdoor units need to be unified into either the
cooling/heating switching system or the cooling/heating
free system during operation. In general, assumption is
made that each of the outdoor units that are capable of
supporting both the cooling/heating switching system
and the cooling/heating free system is provided with a
switching means (corresponding to the refrigerant circuit
selection units 113a and 113b in Fig. 3) such as a dip
switch for switching the refrigerant circuit to that for either
the cooling/heating switching system or the cooling/heat-
ing free system and the switching means is operated by
an operator for each outdoor unit during installation.
However, due to an operation error or forgetting to oper-
ate the above switching means, an air conditioning de-
vice can be operated in some cases while all outdoor
units are not unified into either the cooling/heating switch-
ing system or the cooling/heating free system.

[0097] For example, a case where the outdoor unit 2a
is mistakenly switched to the cooling/heating switching
system in an air conditioning device that operates in the
cooling/heating free system is considered. In this case,
when performing the full cooling operation, as shown in
Fig. 4, the four-way valve 29 of the outdoor unit 2a is
switched to a state in which the port g and the port k
communicate with each other and the port h and the port
m communicate with each other (hereinafter, referred to
also as an OFF state) and the four-way valve 29 of the
outdoor unit 2b is switched to a state in which the port g
and the port h communicate with each other and the portk
and the port m communicate with each other (hereinafter,
referred to also as an ON state).

[0098] When the full cooling operation is started in this
state, the refrigerant discharged from the compressor 21
of the outdoor unit 2b in which the cooling/heating free
system is selected flows into the high-pressure gas
branch pipe 30b via the four-way valve 29 of the outdoor
unit 2b, joins with the refrigerants flowing out from the
indoor heat exchangers 81 of the indoor units 8a to 8c that
function as evaporators at the branching device 70, and
then flows into the outdoor unit 2a in which the cool-
ing/heating switching system is selected through the
high-pressure gas branch pipe 30a. That is, the high-
temperature and high-pressure refrigerant that has flo-
wed from the outdoor unit 2b flows into the outdoor unit
low-pressure gas pipe 34 in the outdoor unit 2a and is
sucked into the compressor 21 of the outdoor unit2a. Asa
result, in the outdoor unit 2a with the cooling/heating
switching system, there is a possibility that the low pres-
sure rises and the high pressure also rises accordingly,
which causes the temperature of the refrigerant dis-
charged from the compressor 21 to exceed the upper
limit value of the usable range in the performance.
[0099] Further, in the case where the outdoor unit 2b is
mistakenly switched to the cooling/heating free systemin
the air conditioning device that operates in the coolin-
g/heating switching system, the refrigerant circuitis in the
state shown in Fig. 5. Also in this case, as in the case
where the outdoor unit 2a is mistakenly switched to the
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cooling/heating switching system to perform the full cool-
ing operation in the air conditioning device that operates
in the cooling/heating free system, the four-way valve 29
of the outdoor unit 2a is set to the OFF state, the four-way
valve 29 of the outdoor unit 2b is set to the ON state, and
the high-temperature and high-pressure refrigerant that
has flowed from the outdoor unit 2b flows into the outdoor
unitlow-pressure gas pipe 34 in the outdoor unit 2a and is
sucked into the compressor 21 of the outdoor unit 2a.
Therefore, in the outdoor unit 2a with the cooling/heating
switching system, there is a possibility that the low pres-
sure rises and the high pressure also rises accordingly,
which causes the temperature of the refrigerant dis-
charged from the compressor 21 to exceed the upper
limit value of the usable range in the performance.
[0100] Such a problem occurs when the connections
between the ports of the four-way valve 29 are different
between the outdoor unit with the cooling/heating free
system and the outdoor unit with the cooling/heating
switching system, even in the same operation mode.
Since the four-way valve 29 is in the ON state in the
cooling/heating free system and the four-way valve 29 is
in the OFF state in the cooling/heating switching system
even in the same cooling operation as described above,
the above-mentioned problem that the high-temperature
and high-pressure refrigerant flowing out from the out-
door unit with the cooling/heating free system flows into
the low-pressure sides of the outdoor unit with the cool-
ing/heating free system and the outdoor unit with the
cooling/heating switching system occurs.

[0101] In order to solve the above problem, in the air
conditioning device according to this embodiment, one of
a plurality of outdoor units transmits, when the one out-
door unit has selected either a cooling/heating free sys-
tem (first refrigerant circuit state) or a cooling/heating
switching system (second refrigerant circuit state), a
state signal including information relating to the selected
refrigerant circuit state to a different outdoor unit. The
different outdoor unit that has received the state signal
selects the same refrigerant circuit state as the refrigerant
circuit state selected by the one outdoor unit, regardless
of the refrigerant circuit state selected by the refrigerant
circuit selection unit.

[0102] This makes it possible to reliably unify all out-
door units into a cooling/heating switching system or a
cooling/heating free system, and thus, it is possible to
prevent the above-mentioned problem caused by the
mixture of an outdoor unit with the cooling/heating free
system and an outdoor unit with the cooling/heating
switching system from occurring.

[Details of this embodiment]

[0103] Details of this embodiment will be described
below. In this embodiment, of the two outdoor units 2a
and 2b, one outdoor unit 2a is set as a parent outdoor unit
and the other outdoor unit is set as a child outdoor unit
that operates in accordance with an instruction from the
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parent outdoor unit. In the following description, the out-
door unit 2a will be referred to also as a parent outdoor
unit 2a and the outdoor unit 2b will be referred to also as a
child outdoor unit 2b.

(Basic operation)

[0104] Fig. 6 is a flowchart showing an example of a
control procedure of each of the outdoor units 2a and 2b
relating to the setting of the refrigerant circuit state in the
present invention from when power is supplied to the air
conditioning device 10 after installing the air conditioning
device 10 until the operation is started.

[0105] When power is supplied to the parent outdoor
unit 2a and the child outdoor unit 2b, the control device
110a of the parent outdoor unit 2a determines the refrig-
erant circuit state of the parent outdoor unit 2a (Steps 101
and 102). The refrigerant circuit state of the parent out-
door unit 2a is determined by the CPU 111a on the basis
of whether the first refrigerant circuit state or the second
refrigerant circuit state is selected in the refrigerant circuit
selection unit 113a of the control device 110a. The CPU
111a stores the determination result of the refrigerant
circuit state in the storage unit 112a.

[0106] Note that power is supplied to the parent out-
door unit 2a and the child outdoor unit 2b after the outdoor
units 2a and 2b and the indoor units 8a to 8c are con-
nected to each other via connection pipes. As described
above, in the case of the air conditioning device with a
cooling/heating free system 10 shown in Fig. 1, both the
outdoor units 2a and 2b need to be in the first refrigerant
circuit state. Meanwhile, in the case of the air conditioning
device with a cooling/heating switching system 20 shown
in Fig. 2, both the outdoor units 2a and 2b need tobe inthe
second refrigerant circuit state.

[0107] Subsequently, the CPU 111a of the control de-
vice 110a generates a state signal including information
relating to the refrigerant circuit state selected by the
parent outdoor unit 2a and transmits the generated state
signal from the communication unit 114a to the commu-
nication unit 114b of the child outdoor unit 2b (Step 103).
Specifically, a state signal relating to the first refrigerant
circuit state is transmitted when the parent outdoor unit
2a has selected the first refrigerant circuit state, and a
state signal relating to the second refrigerant circuit state
is transmitted when the parent outdoor unit 2a has se-
lected the second refrigerant circuit state.

[0108] Subsequently, the control device 110b of the
child outdoor unit 2b receives the state signal by the
communication unit 114b and sets the child outdoor unit
2b to the same refrigerant circuit state as the refrigerant
circuit state selected by the parent outdoor unit 2a on the
basis of the received state signal (Step 104). Specifically,
the CPU 111b of the child outdoor unit 2b sets the child
outdoor unit 2b to the first refrigerant circuit state when
the child outdoor unit 2b has received a state signal
relating to the first refrigerant circuit state and sets the
child outdoor unit 2b to the second refrigerant circuit state
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when the child outdoor unit 2b has received a state signal
relating to the second refrigerant circuit state. The CPU
111b may store the received state signal in the storage
unit 112b.

[0109] The CPU 111b selects the refrigerant circuit
state included in the state signal transmitted from the
parent outdoor unit 2a as described above, and thus, the
refrigerant circuit state of the child outdoor unit 2b is
switched to the same refrigerant circuit state as that of
the parent outdoor unit 2a even if the refrigerant circuit
state of the child outdoor unit 2b is mistakenly made
different from the refrigerant circuit state of the parent
outdoor unit 2a by operating the refrigerant circuit selec-
tion unit 113b. As a result, even if the refrigerant circuit
state of the child outdoor unit 2b has been mistakenly
selected, the parent outdoor unit 2a and the child outdoor
unit 2b can be set to the same refrigerant circuit state.
[0110] After the setting of the refrigerant circuit state of
the child outdoor unit 2b is completed, the parent outdoor
unit 2a and the child outdoor unit 2b start operating (Step
105). An operation control command (an operation mode
such as cooling/heating, a rotation speed of the com-
pressor 21 according to the air conditioning capacity
required by the indoor units 8a to 8c, and the like) for
the child outdoor unit 2b is transmitted from the parent
outdoor unit 2a to the child outdoor unit 2b. The commu-
nication unit 114a of the parent outdoor unit 2a and the
communication unit 114b of the child outdoor unit 2b
communicate with each other at a predetermined cycle,
so that the parent outdoor unit 2a is capable of knowing
whether or not the power supply to the child outdoor unit
2b has been cut off and periodically acquiring the opera-
tion state of the child outdoor unit 2b (the rotation speed of
the compressor 21, the rotation speed of the outdoor fan
26, and the like). At this time, detection values of various
sensors of the child outdoor unit 2b may be transmitted to
the parent outdoor unit 2a. This allows the parent outdoor
unit 2a to know the operation state of the child outdoor
unit 2b.

(Operation of resuming operation by restoring power)

[0111] Subsequently, the operation of resuming opera-
tion of the parent outdoor unit 2a and the child outdoor
unit 2b after power recovery will be described.

[0112] Fig. 7 is a flowchart showing an example of a
control procedure of each of the outdoor units 2a and 2b
relating to the setting of the refrigerant circuit state in the
present invention from when the power supply to the
parent outdoor unit 2a and the child outdoor unit 2b is
cut off and then the power supply to them is resumed until
the operation is started.

[0113] When the power supply to the parent outdoor
unit 2a is resumed after power recovery, the control
device 110a of the parent outdoor unit 2a checks the
refrigerant circuit state of the parent outdoor unit 2a
(Steps 201 and 202). The refrigerant circuit state of the
parent outdoor unit 2a is determined by the CPU 111aon
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the basis of whether the refrigerant circuit selection unit
113a of the control device 110a has selected the first
refrigerant circuit state or the second refrigerant circuit
state, as described above. The CPU 111a stores the
determination result of the refrigerant circuit state in
the storage unit 112a.

[0114] Subsequently, the CPU 111a of the control de-
vice 110a generates a state signal including information
relating to the checked refrigerant circuit state of the
parent outdoor unit 2a and transmits the generated state
signal from the communication unit 114a to the commu-
nication unit 114b of the child outdoor unit 2b (Step 203).
[0115] Subsequently, the control device 110b of the
child outdoor unit 2b sets the child outdoor unit 2b to
the same refrigerant circuit state as the refrigerant circuit
state selected by the parent outdoor unit 2a on the basis
of the state signal received by the communication unit
114b (Step 204). After the setting of the refrigerant circuit
state of the child outdoor unit 2b is completed, the opera-
tion of the parent outdoor unit 2a and the child outdoor
unit 2b is resumed (Step 205).

[0116] According tothis embodiment, even ifthe power
supply to the parent outdoor unit 2b and the child outdoor
unit 2b is cut off, the refrigerant circuit state of the child
outdoor unit 2b can be set on the basis of the state signal
generated in accordance with the refrigerant circuit state
set by the refrigerant circuit selection unit 113a of the
parent outdoor unit 2a when power is restored, and the
operation can be resumed. As a result, even if the re-
frigerant circuit state of the child outdoor unit 2b is reset
due to cutting off of power supply, the refrigerant circuit
state of the child outdoor unit 2b can be automatically set
to the refrigerant circuit state of the parent outdoor unit 2a
before the reset when the power supply is resumed.
Therefore, it is unnecessary for an operator to perform
an operation of setting the refrigerant circuit state for the
parent outdoor unit 2a again. Note that even if the power
supply to only the parent outdoor unit 2a is cut off, the
refrigerant circuit state of the child outdoor unit 2b may be
set again in the same procedure as described above.
[0117] Fig. 8 is a flowchart showing an example of a
control procedure of each of the outdoor units 2a and 2b
relating to the setting of the refrigerant circuit state in the
presentinvention from when the power supply to only the
child outdoor unit 2b is cut off and then the power supply
to the child outdoor unit 2b is resumed until the operation
is started.

[0118] As described above, since the communication
unit 114a of the parent outdoor unit 2a and the commu-
nication unit 114b of the child outdoor unit 2b periodically
communicate with each other, the parent outdoor unit 2a
is capable of knowing whether or not the power supply to
the child outdoor unit 2b is cut off on the basis of whether
or not the above periodic communication is being per-
formed. When detecting that the power supply to the child
outdoor unit 2b has been resumed due to the resumption
of communication with the child outdoor unit 2b that had
been interrupted, the control device 110a of the parent
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outdoor unit 2a generates a state signal including the
refrigerant circuit state of the parent outdoor unit 2a and
transmits the generated state signal to the child outdoor
unit 2b (Steps 301 and 302).

[0119] At this time, the control device 110a may deter-
mine the refrigerant circuit state of the parent outdoor unit
2a again on the basis of the refrigerant circuit selection
unit 113a or may read, in the case where the refrigerant
circuit state determined at the start of the operation of the
parent outdoor unit 2a is stored in the storage unit 112a,
this refrigerant circuit state from the storage unit 112a.
[0120] Subsequently, the control device 110b of the
child outdoor unit 2b sets the child outdoor unit 2b to the
same refrigerant circuit state as that of the refrigerant
circuit state selected by the parent outdoor unit 2a on the
basis of the state signal received by the communication
unit 114b (Step 303). After the setting of the refrigerant
circuit state of the child outdoor unit 2b is completed, the
operation of the child outdoor unit 2b is resumed (Step
304).

[0121] According to this embodiment, when the power
supply to the child outdoor unit 2b is cut off and then the
power is restored, the refrigerant circuit state of the child
outdoor unit 2b can be set on the basis of the state signal
including the refrigerant circuit state of the parent outdoor
unit 2a and the operation can be resumed. As a result,
even if the refrigerant circuit state of the child outdoor unit
2b is reset due to cutting off of power supply, the refrig-
erant circuit state of the child outdoor unit 2b can be
automatically set to the refrigerant circuit state of the
parent outdoor unit 2a before the reset when the power
supply to the child outdoor unit 2a is resumed.

[0122] As described above, according to this embodi-
ment, it is possible to reliably unify all of a plurality of
outdoor units 2a and 2b into a cooling/heating switching
system or a cooling/heating free system in an air con-
ditioning device including the outdoor units 2a and 2b, the
outdoor units being capable of selecting the cooling/heat-
ing switching system and the cooling/heating free sys-
tem. For this reason, it is possible to reliably prevent
malfunctions in the air conditioning device caused by a
mixture of an outdoor unit with the cooling/heating free
system and an outdoor unit with the cooling/heating
switching system from occurring.

[0123] Further, according to this embodiment, even if
the power supply to the parent outdoor unit 2a and the
child outdoor unit 2b is cut off due to a power outage or the
like, the refrigerant circuit state of the child outdoor unit2a
can be automatically restored to the refrigerant circuit
state before the power outage when power is restored, so
that the operation of the parent outdoor unit 2a and the
child outdoor unit 2b can be resumed without the need for
an operator to perform an operation of setting the refrig-
erant circuit state again.

[0124] Although an embodiment of the present inven-
tion has been described above, the present invention is
not limited only to the above-mentioned embodiment and
it goes without saying that various modifications can be
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made.

[0125] For example, although the air conditioning de-
vices 10 and 20 each including the two outdoor units 2a
and 2b and the three indoor units 8a to 8c have been
described as an example in the above embodiment, the
numbers of outdoor units and indoor units are not limited
to this example, the number of outdoor units may be three
or more, and the number of indoor units may be two or
four or more. Note that in the case where the number of
outdoor units is three or more, one of the outdoor units
only needs to be set as a parent outdoor unit and the
refrigerant circuit states of the remaining outdoor units
only need to match the refrigerant circuit state of the
parent outdoor unit.

[0126] Further, although an example in which three
connection pipes (the high-pressure gas pipe 30, the
low-pressure gas pipe 31, and the liquid pipe 32) are
used for the air conditioning device with a cooling/heating
free system 10 has been described in the above embodi-
ment, the present technology is not limited thereto and
two connection pipes may be used to configure an air
conditioning device with a cooling/heating free system.

[0127] Further, although a three-way valve (the first
three-way valve 22 and the second three-way valve 23)
has been adopted as a first flow path switching means in
the above embodiment, the present technology is not
limited thereto and another switching valve such as a
four-way valve may be adopted. Similarly, although the
four-way valve 29 has been adopted as a second flow
path switching means, the present technology is not
limited thereto and two solenoid on-off valves may be
adopted, for example, as shown in Fig. 9.

[0128] Fig. 9is a refrigerant circuit diagram of the out-
door unit 2a/2b in which two solenoid on-off valves (a first
solenoid on-off valve 29a and a second solenoid on-off
valve 29b) have been adopted as second flow path
switching means. The first solenoid on-off valve 29 and
the second solenoid on-off valve are each a switching
valve thatonly opens and closes. The first solenoid on-off
valve 29a is placed on the outdoor unit high-pressure gas
pipe 33 and switches the connection/disconnection be-
tween the discharge side of the compressor 21 and the
stop valve 44 in accordance with a command from the
control device 110a/110b. The second solenoid on-off
valve 29b is placed on a refrigerant pipe 37 that connects
the outdoor unit high-pressure gas pipe 33 and the out-
door unit low-pressure gas pipe 34 to each other and
switches the connection/disconnection between the out-
door unit high-pressure gas pipe 33 and the outdoor unit
low-pressure gas pipe 34 in accordance with a command
from the control device 110a/110b.

[0129] In the case where the outdoor units 2a and 2b
are each an outdoor unit with a cooling/heating free
system (first refrigerant circuit state), the first solenoid
on-off valve 29ais set to the ON state during all of the full
heating operation, the full cooling operation, the heating-
dominated operation, and the cooling-dominated opera-
tion, and the second solenoid on-off valve 29b is set to the
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OFF state during all of the above operations. Further, in
the case where the outdoor units 2a and 2b are each an
outdoor unit with a cooling/heating switching system
(second refrigerant circuit state), the first solenoid on-
off valve is set to OFF and the second solenoid on-off
valve is set to ON during the cooling operation, and the
first solenoid on-off valve is set to ON and the second
solenoid on-off valve 29b is set to OFF during the heating
operation.

Reference Signs List
[0130]

2a outdoor unit (parent outdoor unit)

2b outdoor unit (child outdoor unit)

6a, 6b, 6¢ diversion unit

8a, 8b, 8c indoor unit

10 air conditioning device with a cooling/heating free
system

20 air conditioning device with a cooling/heating
switching system

21 compressor

22 first three-way valve (first flow path switching
means)

23 second three-way valve (first flow path switching
means)

24 first outdoor heat exchanger

25 second outdoor heat exchanger

29 four-way valve (second flow path switching
means)

30 high-pressure gas pipe (gas pipe)

31 low-pressure gas pipe

32 liquid pipe

81 indoor heat exchanger

110a, 110b control device

111a, 111b CPU

112a, 112b storage unit

113a, 113b refrigerant circuit selection unit

114a, 114b communication unit

Claims
1. An air conditioning device, comprising:

a plurality of outdoor units;

a plurality of indoor units; and

a plurality of connection pipes that connects
each of the indoor units to the plurality of outdoor
units in parallel, the air conditioning device being
capable of selecting either a first refrigerant
circuit state or a second refrigerant circuit state,
each of the indoor units being capable of indivi-
dually performing a cooling operation and a
heating operation in the first refrigerant circuit
state, each of the indoor units being capable of
simultaneously performing a cooling operation
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or a heating operation,

each of the plurality of outdoor units including a
communication unit that communicates with
each other and a refrigerant circuit selection unit
thatselects eitherthe firstrefrigerant circuit state
or the second refrigerant circuit state,

the communication unit of one of the plurality of
outdoor units transmitting, when the one out-
door unit has selected either the first refrigerant
circuit state or the second refrigerant circuit
state, a state signal including information relat-
ing to the selected refrigerant circuit state to the
communication unit of a different outdoor unit,
the different outdoor unit that has received the
state signal selecting the same refrigerant circuit
state as the refrigerant circuit state selected by
the one outdoor unit.

The air conditioning device according to claim 1,
wherein

the refrigerant circuit selection unit is a switching
operation unit that selects either the first refrigerant
circuit state or the second refrigerant circuit state,
and the state signal includes information relating to
the refrigerant circuit state selected by the switching
operation unit.

The air conditioning device according to claim 1 or 2,
wherein

the one outdoor unit of the plurality of outdoor
units is set as a parent outdoor unit, the different
outdoor unit is set as a child outdoor unit that
operates in accordance with an instruction from
the parent outdoor unit, and

the child outdoor unit selects the same refriger-
ant circuit state as the refrigerant circuit state
selected by the parent outdoor unit on a basis of
the state signal transmitted from the parent out-
door unit.

4. The air conditioning device according to claim 2,

wherein

the one outdoor unit of the plurality of outdoor
units is set as a parent outdoor unit, the different
outdoor unit is set as a child outdoor unit that
operates in accordance with an instruction from
the parent outdoor unit, and

the child outdoor unit selects, when the refrig-
erant circuit state selected by the switching op-
eration unit of the child outdoor unit the refrig-
erant circuit state included in the state signal
transmitted from the parent outdoor unit differ,
the refrigerant circuit state included in the state
signal transmitted from the parent outdoor unit.

5. The air conditioning device according to claim 4,
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wherein

the parent outdoor unit checks, when supply of elec-
tric power to the plurality of outdoor units is started or
resumed, the refrigerant circuit state selected by the
switching operation unit of the parent outdoor unit
and transmits the state signal including the checked
refrigerant circuit state to the child outdoor unit.

The air conditioning device according to claim 3,
wherein

the parent outdoor unit transmits, when supply of
electric power to the child outdoor unit is started or
resumed, the state signal including the refrigerant
circuit state selected by the parent outdoor unit to the
child outdoor unit.

The air conditioning device according to claim 1 or 2,
wherein

each of the plurality of outdoor units includes a
compressor, an outdoor heat exchanger, a first
flow path switching means, and a second flow
path switching means, one refrigerant inlet/out-
let of the outdoor heat exchanger is selectively
connected to a refrigerant suction pipe or a
refrigerant discharge pipe of the compressor
via the first flow path switching means,

three connection pipes including a first gas pipe
and a second gas pipe that are selectively con-
nected to the refrigerant suction pipe or the
refrigerant discharge pipe via the second flow
path switching means and a liquid pipe that is
connected to the other refrigerant inlet/outlet of
the outdoor heat exchanger are used as the
plurality of connection pipes in the first refriger-
ant circuit state, and

two connection pipes including the first gas pipe
and the liquid pipe are used as the plurality of
connection pipes in the second refrigerant circuit
state.
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