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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an air condi-
tioning system.

BACKGROUND ART

[0002] Patent Literature 1 below discloses an air con-
ditioner in which an outdoor unit and a plurality of indoor
units are connected via refrigerant pipes. A refrigerant
leak detection sensor and a remote controller are con-
nected to each of the plurality of indoor units.

[0003] When the refrigerant leak detection sensor de-
tects a refrigerant leak, the air conditioner described in
Patent Literature 1 transmits detection information on the
refrigerant leak to the remote controller in an adjacent
room via the indoor unit, the outdoor unit, and the indoor
unit in the adjacent room. The remote controller in the
adjacent room issues an alarm in response to the detec-
tion information.

CITATION LIST
[PATENT LITERATURE]

[0004] PATENT LITERATURE 1:Japanese Laid-Open
Patent Publication No. 2017-53509

SUMMARY OF THE INVENTION
[TECHNICAL PROBLEM]

[0005] Patent Literature 1 discloses issuing a refriger-
ant leak alarm with a remote controller connected to the
indoor unit that has detected a leak at the time of a
refrigerant leak and the remote controller in the adjacent
room. However, there is not always a person who can
take action after the leak occurs in the room in which the
leak has occurred and the adjacent room.

[0006] An object of the present disclosure is to provide
an air conditioning system capable of appropriately no-
tifying a manager or the like of occurrence of a refrigerant
leak to.

[SOLUTION TO PROBLEM]
[0007]

(1) An air conditioning system of the present disclo-
sure includes a first device and a second device that
are communicably connected to each other and
through which a refrigerant flows, a first refrigerant
sensor thatis provided in the first device and detects
the refrigerant, a first notification device that is com-
municably connected to the first device and makes a
notification of a refrigerant leak on the basis of de-
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tection of the refrigerant by the first refrigerant sen-
sor, and a control device that controls the first device
and the second device, in which an authority to make
a notification of a refrigerant leak on the basis of
detection of the refrigerant received from other than
the first refrigerant sensor is settable to the first
notification device.

[0008] Inthe air conditioning system having the above
configuration, for example, a device and a natification
device installed in a management room are used as the
first device and the first notification device, respectively,
so that the first notification device can make a notification
of even a refrigerant leak at a location other than the
location where the first device is installed, and quickly let
a manager or the like to recognize the refrigerant leak.
[0009] (2) The control device preferably permits opera-
tion of the first device and the second device in conjunc-
tion with setting of the authority to the first notification
device.

[0010] In this configuration, the operation of the first
and second devices is permitted in conjunction with the
setting of the authority to the first notification device, so
that the firstand second devices cannot be operated until
the authority is set to the first notification device. It is
therefore possible to prevent the air conditioning system
from operating in a state where the authority is not set.
[0011] (3) There is preferably provided a second re-
frigerant sensor that is provided in the second device and
detects the refrigerant, and a second notification device
that is communicably connected to the second device
and makes a notification of a refrigerant leak on the basis
of detection of the refrigerant by the second refrigerant
sensor, and an authority to make a notification of a
refrigerant leak on the basis of detection of the refrigerant
received from other than the second refrigerant sensor is
preferably settable to the second notification device.
[0012] Inthis configuration, the authority can be selec-
tively setto all or any of the first notification device and the
second notification device. Itis therefore not necessary to
set the authority to all of the first and second notification
devices, and a notification of the refrigerant leak can be
made within a necessary range.

[0013] (4) The control device permits operation of the
first device and the second device in conjunction with
setting of the authority to the first notification device or the
second notification device.

[0014] Inthis configuration, when the authority is set to
only one of the first notification device or the second
notification device, it is possible to notify the manager
of the refrigerant leak, so that the operation of the first
device and the second device can be permitted.

[0015] (5) A third device connected to the first device
and including the compressor is preferably further pro-
vided, and the control device is preferably provided in the
third device.

[0016] In this configuration, if the control device is
provided in the first device, even if a communication
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failure occurs between the first device and the third
device, the control device can recognize that the notifica-
tion authority has been given to the first notification
device, and the control device can permit operation of
the first device and the second device other than the third
device. Inthe present disclosure, since the control device
is provided in the third device, when a communication
failure occurs between the first device and the third
device, the control device cannot recognize that the
notification authority is set to the first notification device.
Therefore, the first to third devices as a whole can be
maintained in a stopped state.

[0017] (6) When the authority is set to the first notifica-
tion device, the first device and the second device pre-
ferably share identification information that specifies a
group including the first notification device and the first
device, the second device preferably transmits leak de-
tection information and the identification information to
the first device on the basis of the detection of the
refrigerant by the second refrigerant sensor, and the first
device instructs the first notification device to make a
notification of the refrigerant leak on the basis of the
reception of the leak detection information and the iden-
tification information of the group to which the first device
belongs.

[0018] Inthis configuration, the first device receives the
leak detection information and the identification informa-
tion transmitted from the second device, and can instruct
the first notification device to make a notification of the
refrigerant leak, and the first notification device can make
a notification of the refrigerant leak in the second device.
[0019] (7) The identification information is preferably
information indicating a model name or a device number
of the first device.

[0020] In this configuration, the identification informa-
tion can be set by using the model name or the device
number originally assigned to the first device.

[0021] (8) The first device and the second device are
preferably communicably connected by a communica-
tion method that allows simultaneous communication.
[0022] This configuration allows the refrigerant leak
information and the identification information to be
promptly transmitted from the second device to the first
device and can achieve early notification.

[0023] (9) The first notification device is preferably a
remote controller that operates the first device.

[0024] (10) The first device and the second device are
preferably indoor units of an air conditioner.

BRIEF DESCRIPTION OF DRAWINGS
[0025]

FIG. 1 is an overall configuration diagram of an air
conditioning system according to an embodiment of
the present disclosure.

FIG. 2 is a schematic configuration diagram showing
a refrigerant circuit of an air conditioner.
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FIG. 3is a block diagram of a control system of the air
conditioner.

FIG. 4 is ablock diagram for describing a mechanism
of notification of a refrigerant leak.

FIG. 5 is a flowchart of a processing procedure for
sharing identification information of each group
among a plurality of indoor units.

FIG. 6 is a flowchart of a processing procedure for
sharing identification information of a management
group among a plurality of indoor units.

FIG. 7 is a flowchart of a control procedure of an
indoor unit.

DETAILED DESCRIPTION

[0026] Embodiments of an air conditioning system will
be described in detail below with reference to the accom-
panying drawings.

[0027] FIG. 1 is an overall configuration diagram of an
air conditioning system according to an embodiment of
the present disclosure.

[0028] An air conditioning system 10 according to the
present embodiment is installed in, for example, a build-
ing. The air conditioning system 10 includes an air con-
ditioner 11 including an indoor unit 21 installed inside a
building and an outdoor unit 22 installed outside the
building. FIG. 1 shows an air conditioner 11A that oper-
ates in a first refrigerant system and an air conditioner
11B that operates in a second refrigerant system.
[0029] In each refrigerant system, the outdoor unit 22
of the air conditioner 11 and a plurality of the indoor units
21 are communicably connected by a first communica-
tion line L1. The outdoor unit 22 of the first refrigerant
system and the outdoor unit 22 of the second refrigerant
system are also communicably connected by the first
communicationline L1. Inthe communication through the
first communication line L1, a communication method
(first communication method) is adopted in which indivi-
dual communication between the outdoor unit 22 and the
indoor units 21 is possible in each refrigerant system, and
simultaneous transmission (so-called broadcast) of in-
formation from a device of any of the indoor units 21 and
the outdoor unit 22 to another device is possible in all the
refrigerant systems.

[0030] In each refrigerant system, a remote controller
42 is connected to any of the indoor units 21. The remote
controller 42 is used to turn on and off operations of the
indoor units 21 and the outdoor unit 22 and input opera-
tions of a set temperature and the like. In the present
embodiment, as indicated by surrounding a dotted frame
in FIG. 1, one remote controller 42 and the indoor unit 21
connected to the remote controller 42 form one group,
and the air conditioning system 10 can control the opera-
tion of the indoor unit 21 for each group. One indoor unit
21, which is generally called a "master unit" and serves a
representative, is defined in each group.

[0031] Ineachgroup, the indoor unit21 and the remote
controller 42 are communicably connected by a second
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communicationline L2. In the communication through the
second communication line L2, a communication method
(second communication method or a so-called polling
method) capable of sequential communication is
adopted in which the plurality of indoor units 21 can
sequentially communicate with the remote controller 42.
[0032] FIG. 2 is a schematic configuration diagram
showing a refrigerant circuit of the air conditioner.
[0033] The air conditioner 11 performs vapor compres-
sion refrigeration cycle operation by circulating a refrig-
erant through a refrigerant circuit 23. In the present
embodiment, as the refrigerant, a refrigerant having a
property such as flammability, slight flammability, toxicity,
or greenhouse effect, for example, an R32 refrigerant is
used.

[0034] The refrigerantcircuit 23 includes a compressor
30, a four-way switching valve 32, an outdoor heat ex-
changer (heat source heat exchanger) 31, an outdoor
expansion valve 34, a liquid shutoff valve 36, indoor
expansion valves 24, indoor heat exchangers (utilization
heat exchangers) 25, a gas shutoff valve 37, and refrig-
erant pipes 40L and 40G connecting these elements.
[0035] The indoor unit 21 includes the indoor expan-
sion valve 24 and the indoor heat exchanger 25 consti-
tuting the refrigerant circuit 23. The indoor expansion
valve 24 includes an electric expansion valve capable
of adjusting a refrigerant pressure and a refrigerant flow
rate. The indoor heat exchanger 25 is of a cross-fin tube
type or a microchannel type, and is used for heat ex-
change with indoor air.

[0036] Theindoorunit21 furtherincludes anindoorfan
26 and a refrigerant sensor 27. The indoor fan 26 is
configured to take indoor air into the indoor unit21, cause
the indoor heat exchanger 25 to exchange heat with the
taken-in air, and then blow the air into an indoor space.
The indoor fan 26 includes a motor having a number of
operating rotations adjustable in accordance with inver-
ter control.

[0037] The refrigerant sensor 27 detects a refrigerant
leaking from the refrigerant circuit 23. The refrigerant
sensor 27 is provided near a refrigerant pipe inside the
indoor unit 21. Alternatively, the refrigerant sensor 27
may be provided in the remote controller 42 to be de-
scribed below, a ceiling, a wall, a floor, or the like in the
indoor space.

[0038] The outdoor unit 22 includes the compressor
30, the four-way switching valve 32, the outdoor heat
exchanger 31, the outdoor expansion valve 34, the liquid
shutoff valve 36, and the gas shutoff valve 37 that are
included in the refrigerant circuit 23.

[0039] The compressor 30 sucks a low-pressure gas
refrigerant and discharges a high-pressure gas refriger-
ant. The compressor 30 includes a motor having a num-
ber of operating rotations adjustable in accordance with
inverter control. The compressor 30 is of a variable
capacity type (performance variable type) having capa-
city (performance) variable in accordance with inverter
control of the motor. Alternatively, the compressor 30 may
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be of a constant capacity type. There may alternatively be
provided a plurality of compressors 30. In this case,
compressors of a variable capacity type and compres-
sors of a constant capacity type may coexist.

[0040] The four-way switching valve 32 reverses a
refrigerant flow in the refrigerant pipe, and switches
and supplies the refrigerant discharged from the com-
pressor 30 to either the outdoor heat exchanger 31 or the
indoor heat exchanger 25. As a result, the air conditioner
11 can switch between a cooling operation and a heating
operation.

[0041] The outdoor heat exchanger 31 is, for example,
a cross fin tube type or microchannel type heat exchan-
ger, and is used for exchanging heat with a refrigerant by
using air as a heat source. The outdoor expansion valve
34 includes an electric expansion valve capable of ad-
justing the refrigerant pressure and the refrigerant flow
rate. The liquid shutoff valve 36 is a manually operated
on-off valve. The gas shutoff valve 37 is also a manually
operated on-off valve.

[0042] The outdoor unit 22 further includes an outdoor
fan 33. The outdoor fan 33 includes a motor having a
number of operating rotations adjustable in accordance
with inverter control. The outdoor fan 33 is configured to
take outdoor air into the outdoor unit 22, cause the out-
door heat exchanger 31 to exchange heat with the taken-
in air, and then blow the air out of the outdoor unit 22.
[0043] When the air conditioner 11 thus configured
performs the cooling operation, the four-way switching
valve 32 is maintained in a state indicated by solid lines in
FIG. 2. A high-temperature and high-pressure gaseous
refrigerant discharged from the compressor 30 flows into
the outdoor heat exchanger 31 through the four-way
switching valve 32, and exchanges heat with outdoor
air by operation of the outdoor fan 33 to dissipate heat.
The refrigerant having dissipated heat passes through
the outdoor expansion valve 34 in a fully open state and
flows into each indoor unit 21. The refrigerant in the
indoor unit 21 is decompressed to have predetermined
low pressure at the indoor expansion valve 24, and
further exchanges heat with indoor air in the indoor heat
exchanger 25 to be evaporated. The indoor fan 26
causes the indoor air cooled due to evaporation of the
refrigerant to blow indoors so as to cool the indoor space.
The refrigerant evaporated in the indoor heat exchanger
25 returns to the outdoor unit 22 via the gas refrigerant
pipe 40G, passes through the four-way switching valve
32, and is sucked into the compressor 30.

[0044] When the air conditioner 11 performs the heat-
ing operation, the four-way switching valve 32 is main-
tained in a state indicated by broken lines in FIG. 2. The
high-temperature and high-pressure gas refrigerant dis-
charged from the compressor 30 passes through the
four-way switching valve 32 and flows into the indoor
heat exchanger 25 of each of the indoor units 21. In the
indoor heat exchanger 25, the refrigerant exchanges
heat with indoor air to dissipate heat. The indoor air
heated by the heat dissipation of the refrigerant is blown
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into the indoor space by the indoor fan 26 to heat the
indoor space. The refrigerant liquefied in the indoor heat
exchanger 25 returns to the outdoor unit 22 through the
liquid refrigerant pipe 40L, is decompressed to a prede-
termined low pressure by the outdoor expansion valve
34, and further exchanges heat with outdoor air in the
outdoor heat exchanger 31 to evaporate. The refrigerant
evaporated and vaporized by the outdoor heat exchan-
ger 31 is sucked into the compressor 30 through the four-
way switching valve 32.

[0045] FIG. 3is a block diagram of a control system of
the air conditioner.

[0046] The indoor unit 21 includes a control device 29
as a control system component. The control device 29
includes a microcomputer or the like having a control unit
29asuchas aCPU and astorage 29b suchasaRAMora
ROM. The control device 29 may include an integrated
circuit such as an FPGA or an ASIC. The control device
29 controls the operation of the indoor fan 26 and the
indoor expansion valve 24 described above. The control
device 29 also receives a signal transmitted from the
refrigerant sensor 27. The refrigerant sensor 27 transmits
a detection signal of the refrigerant leaking from the
refrigerant circuit 23 to the control device 29.

[0047] The remote controller 42 is communicably con-
nected to the control device 29 in the indoor unit 21. A
user can operate the remote controller 42 to turn on or off
the air conditioner 11, to input set temperature, and the
like. The remote controller 42 according to the embodi-
ment includes a control device 42a and a display panel
(display unit) 42b. The control device 42a includes a
microcomputer or the like having a control unit such as
a CPU and a storage such as a RAM or a ROM. The
control device may include an integrated circuit such as
an FPGA or an ASIC. As will be described later, the
display panel 42b functions as a notification unit that
notifies that the refrigerant has been detected by the
refrigerant sensor 27.

[0048] The outdoor unit 22 includes the control device
39. The control device 39 includes a microcomputer or
the like having a control unit 39a such as a CPU and a
storage 39b such as a RAM or a ROM. The control device
39 may include an integrated circuit such as an FPGA or
an ASIC. The control device 39 controls operations of the
compressor 30, the outdoor fan 33, and the outdoor
expansion valve 34. The control device 39 transmits a
control signal for controlling the operations of the indoor
fan 26 and the indoor expansion valve 24 of each of the
plurality of indoor units 21 to the control device 29 of the
indoor unit 21.

[Notification of refrigerant leak]

[0049] In the present embodiment, for example, the
slightly flammable R32 refrigerant is used as the refrig-
erant. Therefore, when the refrigerant leaks from the
refrigerant circuit 23 of the indoor unit 21, it is desirable
to notify the user or the like of the leak as soon as
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possible. In the present embodiment, when the refriger-
ant sensor 27 detects the refrigerant, the information
(leak detection information) is transmitted from the con-
trol device 29 of the indoor unit 21 to the control device
42a of the remote controller 42, and a notification of the
refrigerant leak is made by displaying an alarm on the
display panel 42b of the remote controller 42. Therefore,
the user who uses the room can recognize that the
refrigerant has leaked.

[0050] Regarding the notification of the refrigerant leak
as described above, the air conditioning system 10 in-
cluding the plurality of indoor units 21 and the remote
controller 42 potentially has the following problems.

(First problem)

[0051] Standard of air conditioner in Japan (Standard
of Japan Refrigeration and Air Conditioning Industry
Association (JRA Standard)) requires notifying a building
manager or the like when a refrigerant leak occurs. In a
large-scale building, since all air conditioners are man-
aged collectively by a centralized management device in
many cases, when a refrigerant leak occurs in any one of
the indoor units 21, the centralized management device
can receive the information and notify the manager of the
information. However, small and medium-scale buildings
and the like often do not include such a centralized
management device, and thus have a difficulty in notify-
ing the manager or the like of the refrigerant leak. There-
fore, there is a possibility that a response to the refriger-
ant leak is delayed.

(Second problem)

[0052] When the plurality of indoor units 21 commu-
nicates with the remote controller 42 by the polling meth-
od as in the air conditioning system 10 according to the
present embodiment, the indoor units 21 cannot neces-
sarily communicate with the remote controller 42 imme-
diately after detecting the refrigerant, and performs com-
munication when its turn comes. Therefore, there is a
possibility that notification by the remote controller 42 is
delayed.

[0053] The air conditioning system 10 according to the
present embodiment takes the following measures in
view of the first and second problems.

[0054] First, regarding the first problem, in the air con-
ditioning system 10 according to the present embodi-
ment, any of the remote controllers 42 is configured to be
settable for management. A contractor or a service per-
son can perform management setting on the specific
remote controller 42 when or after the air conditioning
system 10 is installed. The management setting gives the
specific remote controller 42 an authority (hereinafter,
also referred to as "notification authority") to make a
notification of the refrigerant leak on the basis of the
detection of the refrigerant received from other than
the refrigerant sensor 27 of the indoor unit 21 connected
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to the remote controller 42.

[0055] Forexample, whentheindoorunit21installedin
amanager’s room of a building and the remote controller
42 of the indoor unit 21 are set for management and the
notification authority is given to the remote controller 42,
the remote controller 42 set for management can make a
notification of the refrigerant leak detected in another
indoor unit 21 other than the group to which the remote
controller 42 belongs, and the manager in the manage-
ment room can be immediately notified of the occurrence
of the refrigerant leak.

[0056] Regarding the second problem, the air condi-
tioning system 10 according to the present embodiment
is configured to be able to instruct the remote controller
42 to make a notification of the refrigerant leak from all the
indoor units 21 included in the group when the refrigerant
is detected in any of the plurality of indoor units 21 in each
group. Therefore, regardless of the order of communica-
tion with the remote controller 42, the indoor unit 21 that
first communicates with the remote controller 42 in the
group can issue an instruction to make a notification of a
refrigerant leak to the remote controller 42, and the
remote controller 42 can make a notification of the occur-
rence of the refrigerant leak and notify the user in the
indoor space of the refrigerant leak without delay.
[0057] Specific details of notification of a refrigerant
leak will be described below.

[0058] FIG. 4 is a block diagram for describing a me-
chanism of notification of a refrigerant leak. In FIG. 4,
some groups A, B, and C included in the air conditioning
system 10 are extracted and illustrated. Each of the
groups A, B, and C includes one or a plurality of indoor
units 21A, 21B1, 21B2, and 21C and remote controllers
42A, 42B, and 42C. Although only one indoor unit 21A or
21C is illustrated in the group A and the group C, a
plurality of indoor units may be included.

[0059] In the example illustrated in FIG. 4, the indoor
unit 21A and the remote controller 42A included in the
group A are set formanagement. The indoor unit21A and
the remote controller 42A included in the group A can be
installed in, for example, a management room of a build-
ing.

[0060] The storages29b ofthe indoor units21A,21B1,
21B2, and 21C included in the groups A, B, and C store
identification information for specifying the groups A, B,
and Ctowhich theindoorunits 21A,21B1,21B2,and21C
belong. For example, the indoor unit 21A of the group A
stores identification information of the group A. The in-
door units 21B1 and 21B2 of the group B store identifica-
tion information of the group B. The indoor unit 21C of the
group C stores identification information of the group C.
The same identification information is shared by the in-
door units 21B1 and 21B2 which belong to the same
group B.

[0061] The storages 29b of the indoor units 21B 1,
21B2,and 21Cin the groups B and C belonging to groups
other than the management group A store the identifica-
tion information of the group A set for management in
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addition to the identification information of their own
groups B and C. Therefore, the identification information
of the management group A is shared by all the indoor
units 21A, 21B1,21B2, and 21C.

[0062] In the air conditioning system 10 according to
the present embodiment, a model name and a device
number of the indoor unit included in each of the groups
A, B, and C are used as the identification information of
each of the groups A, B, and C. Specifically, in the air
conditioning system 10 according to the present embodi-
ment, in each of the groups A, B, and C, the model names
and the device numbers of the representative indoor
units 21 A, 21B1, and 21C are adopted as the identifica-
tion information. The representative indoor unit is an
indoor unit generally called a "master unit", and for ex-
ample, an indoor unit that supplies power to the remote
controller 42 is adopted. The device number is a unique
number assigned to each indoor unit 21, and corre-
sponds to, for example, a manufacturing number, a com-
munication address, or the like.

[0063] FIG. 5is a flowchart of a processing procedure
for sharing the identification information of each group
among the plurality of indoor units.

[0064] InFIG. 5, as an example, a procedure for shar-
ing the identification information among the plurality of
indoorunits 21B1 and 21B2inthe group B in FIG. 4 will be
described.

[0065] First, the indoorunit21B1 as arepresentative in
the group B transmits the identification information (mod-
el name and device number) of the indoor unit21B1 tothe
remote controller42B (step S11). This transmission of the
identification information is performed by communication
by the polling method.

[0066] Upon receiving the identification information,
the remote controller 42B transmits the identification
information of the representative indoor unit 21B1 to
the other indoor unit 21B2 in the group B (step S12).
This transmission of the identification information is also
performed by communication by the polling method.
[0067] The otherindoorunit21B2 that has received the
identification information stores the identification infor-
mation in the storage 29b and shares the identification
information of the indoor unit 21B1 (step S13).

[0068] FIG. 6 is a flowchart of a processing procedure
for sharing the identification information of the manage-
ment group among the plurality of indoor units.

[0069] As an example, a case will be described where
the notification authority is set to the remote controller
42A of the group A.

[0070] When a construction company or a service en-
gineer performs setting for giving the notification author-
ity to the remote controller 42A included in the group A
(step S21), the remote controller 42A transmits informa-
tion (setting information) indicating that the notification
authority has been set to the indoor unit 21A which is a
representative of the group A (step S22). This transmis-
sion is performed by communication by the polling meth-
od.
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[0071] Next, the indoor unit 21A having received the
setting information transmits the model name and device
number of the indoor unit 21A, which are identification
information of the group A, to the other indoor units 21B1,
21B2, and 21C as a representative of the management
group A (step S23). This transmission is performed by
communication by a broadcast method. Therefore, the
identification information of the indoor unit 21A set for
management is also transmitted to the outdoor unit 22.
The handling of the identification information transmitted
to the outdoor unit 22 will be described later.

[0072] The other indoor units 21B1, 21B2, and 21C
store the received identification information of the man-
agement group Ain the storage 29b, and all the indoor
units 21A, 21B1, 21B2, and 21C share the identification
information (step S24).

[0073] FIG. 7 is a flowchart illustrating a control pro-
cedure of the indoor unit. FIG. 7 illustrates control pro-
cedures of both the indoor unit 21 that has detected a
refrigerant leak and the indoor unit 21 that has received
information indicating a refrigerant leak from another
indoor unit 21. This control procedure is performed by
the control device 29 of the indoor unit 21.

[0074] Each indoor unit 21 of the air conditioning sys-
tem 10 determines whether the refrigerant leaking from
the refrigerant sensor 27 has been detected (step S31).
When the determination in step S31 is affirmative (Yes),
the indoor unit 21 transmits the refrigerant leak informa-
tion including the following three pieces of information (a)
to (c) to the other indoor units 21 by the broadcast
method.

[0075]

(a) Information indicating that refrigerant leak has
been detected (leak detection information)
(b) Identification information of own group
(c) Identification information of management group

[0076] The information (a) is a signal generated when
the refrigerant leaks from the indoor unit 21 and the
refrigerant sensor 27 provided in the indoor unit 21 de-
tects the refrigerant, and is also called a leak flag. The
indoor unit 21 that has received the leak detection in-
formation can recognize that the refrigerant leaks from
another indoor unit 21 other than the indoor unit itself.
[0077] As described above, the information (b) is iden-
tification information (model name and device number) of
the representative indoor unit 21 shared in the group by
the procedure illustrated in FIG. 5. The information (c) is
identification information (model name and device num-
ber) of the representative indoor unit 21 in the manage-
ment group shared by all the indoor units 21 in accor-
dance with the procedure illustrated in FIG. 6.

[0078] When a communication opportunity with the
remote controller 42 comes by the polling method, the
indoor unit 21 that has detected the refrigerant leak
instructs the remote controller 42 to make a notification
of the refrigerant leak (step S33).
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[0079] On the other hand, each indoor unit 21 of the air
conditioning system 10 determines whether the refriger-
ant leak information has been received from the other
indoor units 21 (step S41). When the determination in
step S41 is affirmative (Yes), the indoor unit 21 compares
the identification information of the group to which the
indoor unit 21 belongs with the two pieces of transmitted
identification information (step S42). When the determi-
nation in step S42 is affirmative (Yes), the processing
proceeds to step S43, and when the determination is
negative (No), the processing returns to step S41.
[0080] When the indoor unit 21 receives the identifica-
tion information that matches the identification informa-
tion of its own group among the refrigerant leak informa-
tion in step S42, the indoor unit 21 can recognize that the
refrigerant leaks from the other indoor units 21 in the
same group as the indoor unit 21. For example, when the
indoor unit 21B1 illustrated in FIG. 4 transmits the refrig-
erant leak information (leak detection information and
identification information of the group A and the group B)
and the indoor unit 21B2 receives the refrigerant leak
information, the indoor unit 21B2 compares the identifi-
cation information of its own group B with the received
identification information of the group A and the group B.
Since the indoor unit 21B2 has received the identification
information that matches the identification information of
its own group B, the indoor unit 21B2 can recognize that
the refrigerant leaks from the otherindoor unit21B1 in the
same group B.

[0081] When a communication opportunity with the
remote controller 42 comes by the polling method in step
S43 in FIG. 7, the indoor unit 21 instructs the remote
controller 42 to make a notification of the refrigerant leak.
As aresult, both the indoor unit 21 in which the refrigerant
has leaked and the other indoor units 21 in the same
group can instruct the remote controller 42 in the group to
make a notification of the refrigerant leak (steps S33 and
S43). Therefore, after the refrigerant is detected, the
indoor unit 21 that first becomes communicable with
the remote controller 42 can instruct the remote controller
42 to make a notification of the refrigerant leak, and can
prevent delay in notification of the refrigerant leak by the
remote controller 42.

[0082] On the other hand, when the indoor unit 21B 1
illustrated in FIG. 4 transmits the refrigerant leak informa-
tion (leak detection information and identification infor-
mation of the group A and the group B) and the indoor unit
21Ain the management group A receives the refrigerant
leak information, the indoor unit 21A compares the iden-
tification information of its own group A with the received
identification information of the group A and the group B
(step S42). Since the indoor unit 21A has received the
identification information that matches the identification
information of its own group A, the indoor unit 21A in-
structs the remote controller 42A in the management
group A to make a notification of the refrigerant leak at
its own communication opportunity in step S43in FIG. 7.
By the notification from the remote controller 42A in the
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management group A, a manager in a management
room of a building or the like can confirm that a refrigerant
leak occurs in any one of the indoor units 21 in the air
conditioning system 10, and can take an appropriate
measure against the refrigerant leak.

[0083] When a plurality of indoor units 21A is included
in the management group A, all the indoor units 21A
receive the identification information that matches the
identification information of their own group A. Thus, the
indoor units 21A each instruct the remote controller 42A
in the management group A to make a notification of the
refrigerant leak at their own communication opportunity.
Therefore, after the refrigerant is detected, the indoor unit
21A that first becomes communicable with the remote
controller 42A can instruct to make a notification of the
refrigerant leak, and can prevent delay in notification by
the remote controller 42A.

[0084] Even if the indoor unit 21C illustrated in FIG. 4
receives the refrigerant leak information transmitted from
the indoor unit 21B1, the identification information of its
own group C does not match the received identification
information of the groups A and B, and thus, does not
instruct the remote controller 42C to make a notification.
Therefore, the processing returns from step S42 to step
S41in FIG. 7.

[Interlock function by outdoor unit]

[0085] The air conditioning system 10 according to the
present embodiment has an interlock function that per-
mits the operation of the indoor unit 21 in conjunction with
the notification authority set to any of the plurality of
remote controllers 42. For example, in step S23 in FIG.
6, the outdoor unit 22 receives the identification informa-
tion transmitted from the indoor unit 21A, which is the
representative of the managementgroup A, by the broad-
cast method. The outdoor unit 22 can confirm that the
notification authority has been given to any of the remote
controllers 42 by receiving the identification information,
and can permit the operation of the indoor unit 21 on the
basis of the reception of the identification information.
[0086] Ifthe operation of the indoor unit 21 is permitted
in a state where the notification authority is not set for any
of the remote controllers 42, it is impossible to notify the
manager of the occurrence of the refrigerantleak, and itis
difficult to comply with the JRA standard. In the air con-
ditioning system 10 according to the present embodi-
ment, the operation of the indoor unit 21 is not permitted
unless the notification authority is setto any of the remote
controllers 42. Therefore, the air conditioning system 10
can be prevented from operating in a state where the
notification authority is not set. It is also possible to
prevent setting of the notification authority from being
forgotten.

[0087] The control device 39 of the outdoor unit 22 can
permit the operation of the indoor unit 21 by setting the
notification authority to at least one remote controller 42
in the air conditioning system 10.
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[0088] The interlock function as described above may
be provided in the control device 29 of the indoor unit 21.
In this case, when the notification authority is set to any of
the remote controllers 42, the control device 29 of the
indoor unit 21 permits the operation of the indoor unit 21.
However, in this case, even if a communication failure
occurs between the indoor unit 21 and the outdoor unit
22, the control device 29 can recognize that the notifica-
tion authority has been set to the remote controller 42.
Therefore, there is a possibility that the control device 29
can permit the operation of the indoor unit 21 other than
the outdoor unit 22. In the present embodiment, since the
control device 39 of the outdoor unit 22 has an interlock
function, such an inconvenience does not occur.

[Other embodiments]

[0089] In the air conditioning system 10 described
above, the refrigerant sensor 27 is provided in the indoor
unit 21 of the air conditioner 11, and the notification of the
refrigerant leak in the indoor unit 21 is made. However, in
the air conditioning system 10 of the present disclosure,
in addition to or instead of the indoor unit 21, a refrigerant
sensor may detect a refrigerant leak in another device
through which the refrigerant flows, for example, an out-
side air processor or a ventilator, and a remote controller
may make a notification of the refrigerant leak.

[0090] Inthe above embodiment, the notification of the
refrigerant leak is made by using the display panel 42b of
the remote controller 42, but the present disclosure is not
limited to this configuration, and the notification of the
refrigerant leak may be made by light or sound by using a
light or a buzzer provided in the remote controller 42. A
notification device for making a notification of a refriger-
antleak is not limited to the remote controller 42, and may
be constituted by a device dedicated to notification.
[0091] The identification information of each of the
groups A, B, and C is not limited to the model name
and the device number of the representative indoor units
21 A, 21B1, and 21 C, and may be a model name and a
device number of an indoor unit other than the represen-
tative indoor unit. The identification information may in-
clude only one of the model name or the device number.
[0092] The notification authority for management can
be set for all the remote controllers 42 in the air condition-
ing system 10. Therefore, the notification authority for
management can be set by selecting any one or plurality
of remote controllers 42 from all the remote controllers
42. As a result, it is possible to notify only necessary
persons such as a manager and a person in a specific
room of the refrigerant leak. The interlock function of
permitting operation of the indoor unit 21 in conjunction
with the setting of the notification authority is only re-
quired to function when the notification authority is set for
at least one remote controller 42.
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[Action and effects of embodiments]
[0093]

(1) The air conditioning system 10 according to the
present embodiment includes a first device (for ex-
ample, the indoor unit 21A in FIG. 4) and a second
device (for example, the indoor units 21B1, 21B2, or
21C in FIG. 4) that are communicably connected to
each other and through which the refrigerant flows,
the first refrigerant sensor 27 that is provided in the
first device 21A and detects the refrigerant, a first
notification device (for example, the remote control-
ler 42Ain FIG. 4) that is communicably connected to
the first device 21A and makes a notification of a
refrigerant leak on the basis of detection of the re-
frigerant by the first refrigerant sensor 27, and a
control device (for example, the control device 39
or the control device 29 in FIG. 3) that controls the
firstdevice 21A andthe seconddevices21B 1,21B2,
and 21C. The authority to make a notification of a
refrigerant leak on the basis of detection of a refrig-
erant received from other than the first refrigerant
sensor 27 is settable to the first notification device
42A.

[0094] In this configuration, for example, the first de-
vice 21A and the first notification device 42A are used as
the device and the notification device installed in the
management room, respectively, so that the first notifica-
tion device 42A can make a natification of even a refrig-
erant leak at a location other than the location where the
first device 21A is installed, and quickly notify the man-
ager or the like of the refrigerant leak.

[0095] (2)Inthe above embodiment, the control device
39 or 29 permits the operation of the first device 21A and
the second devices 21B 1, 21B2, and 21C in conjunction
with the setting of the authority to the first notification
device 42A. Thus, the operation of the first and second
devices 21A, 21B 1, 21B2, and 21C is permitted in con-
junction with the setting of the authority to the first noti-
fication device 42A, so that the first and second devices
21A, 21B 1, 21B2, and 21C cannot be operated until the
notification authority is set to the first notification device
42A. ltis therefore possible to prevent the air conditioning
system from operating in a state where the notification
authority is not set. Itis also possible to prevent setting of
the notification authority from being forgotten.

[0096] (3) Inthe above embodiment, the air condition-
ing system 10 includes a second refrigerant sensor (for
example, the refrigerant sensor 27 of the group B or the
group Cin FIG. 4) that is provided in the second devices
21B 1, 21B2, and 21C and detects the refrigerant, and a
second notification device (for example, remote control-
ler42B or42Cin FIG. 4) thatis communicably connected
to the second devices 21B1,21B2,and 21C and makes a
notification of the refrigerant leak on the basis of the
detection of the refrigerant by the second refrigerant
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sensor 27, in which the authority to make a notification
of the refrigerant leak on the basis of the detection of the
refrigerant received from other than the second refriger-
ant sensor 27 is settable to the second notification de-
vices 42B and 42C. Accordingly, the authority can be
selectively set to all or any of the first notification device
42A and the second notification devices 42B and 42C. It
is therefore not necessary to set the authority to all of the
first and second notification devices 42A and 42B and
42C, and the notification of the refrigerant leak can be
made within a necessary range.

[0097] (4) In the above embodiment, the control de-
vices 39 and 29 permit the operation of the first device
21A and the second devices 21B 1, 21B2, and 21C in
conjunction with the setting of the authority to the first
notification device 42A or the second notification devices
42B and 42C. Thus, when the authority is set to only one
of the first notification device 42A or the second notifica-
tion devices 42B and 42C, it is possible to notify the
manager of the refrigerant leak, so that the operation
of the first device 21A and the second devices 21B1,
21B2, and 21C can be permitted.

[0098] (5) In the above embodiment, a third device (for
example, the outdoor unit 22) connected to the first
device 21A and including the compressor 30 is further
provided, and the control device 39 is provided in the third
device 22. In this case, if the control device is provided in
the first device 21A, even if a communication failure
occurs between the first device 21A and the third device
22, the control device can recognize that the notification
authority has been given to the first notification device
42A, and the control device can permit operation of the
first device 21A and the second devices21B 1,21B2, and
21C other than the third device 22. In the above embodi-
ment, since the control device 39 is provided in the third
device 22, when a communication failure occurs between
the first device 21A and the third device 22, the control
device 39 cannot recognize that the notification authority
is set to the first notification device 42A. Therefore, the
first device 21A, the second devices 21B 1, 21B2, and
21C, and the third device 22 as a whole can be main-
tained in a stopped state.

[0099] (6) In the above embodiment, when the author-
ity is set to the first notification device 42A, the first device
21A and the second devices 21B 1, 21B2, and 21C share
the identification information that specifies the group A
including the first notification device 42A and the first
device 21A, the second devices 21B1, 21B2, and 21C
transmit the leak detection information and the identifica-
tion information to the first device 21A on the basis of the
detection of the refrigerant by the second refrigerant
sensor 27, and the first device 21A instructs the first
notification device 42A to make a notification of the re-
frigerant leak on the basis of the reception of the refrig-
erant detection information and the identification infor-
mation of the group A to which the first device 21A
belongs. As a result, the first device 21A receives the
leak detection information and the identification informa-
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tion transmitted from the second devices 21B 1, 21B2,
and 21C, and can instruct the first notification device 42A
to make a notification of the refrigerant leak, and the first
notification device 42A can make a notification of the
refrigerant leak in the second device 21B1.

[0100] (7) In the above embodiment, the identification
information is information indicating the model name or
the device number of the first device 21A. In this config-
uration, the identification information can be set by using
the model name or the device number originally assigned
to the first device 21A.

[0101] (8) In the above embodiment, the first device
21A and the second devices 21B1, 21B2, and 21C are
communicably connected by a communication method
that allows simultaneous communication. This configura-
tion allows the refrigerant leak information and the iden-
tification information to be promptly transmitted from the
second device 21B 1 to the first device 21A and can
achieve early notification.

[0102] (9) In the above embodiment, the first notifica-
tion device 42A is a remote controller that operates the
first device 21A. Accordingly, the notification of the re-
frigerant leak can be made by using the remote controller
42Athat operates the first device 21A.

[0103] The present disclosure should not be limited to
the above exemplification, but is intended to include any
change recited in the claims within meanings and a scope
equivalent to those of the claims.

[0104] For example, the interlock function of the air
conditioning system is not limited to a method in con-
junction with the setting of the notification authority to the
notification device, and other methods can be adopted.
For example, the air conditioning system may be config-
ured to permit operation of the indoor unit when at least
one notification device is communicably connected.
However, in this case, there is a possibility that the
notification authority is not set to any notification device.
Accordingly, in a case where the notification authority is
not set to any notification device, all the notification
devices may make a notification of the refrigerant leak
on the basis of the reception of the leak detection infor-
mation when the refrigerant is detected by any of the
refrigerant sensors. The notification device is not limited
to the remote controller, and may be a centralized device
that centrally controls the outdoor unit and the indoor unit
of the air conditioning system.

REFERENCE SIGNS LIST
[0105]

10 air conditioning system

11 air conditioner

21A indoor unit (first device)
21B1 indoor unit (second device)
21B2 indoor unit (second device)
21C indoor unit (second device)
22 outdoor unit (third device)
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10

27 refrigerant sensor

29 control device

30 compressor

39 control device

42A remote controller (first notification device)
42B remote controller (second notification device)
42C remote controller (second notification device)

Claims
1. An air conditioning system comprising:

a first device (21A) and a second device (21B1,
21B2,21C)thatare communicably connected to
each other and through which a refrigerant
flows;

a first refrigerant sensor (27) that is provided in
the first device (21A) and detects the refrigerant;
a first notification device (42A) that is commu-
nicably connected to the first device (21A) and
makes a notification of a refrigerant leak on a
basis of detection of the refrigerant by the first
refrigerant sensor (27); and

a control device (39, 29) that controls the first
device (21A) and the second device (21B1,
21B2, 21C), wherein

an authority to make a notification of a refriger-
ant leak on a basis of detection of the refrigerant
received from other than the first refrigerant
sensor (27) is settable to the first notification
device (42A).

2. The air conditioning system according to claim 1,
wherein the control device (39, 29) permits operation
of the first device (21A) and the second device
(21B1, 21B2, 21C) in conjunction with setting of
the authority to the first notification device (42A).

3. The air conditioning system according to claim 1,
further comprising:

a second refrigerant sensor (27) that is provided
in the second device (21B 1, 21B2, 21C) and
detects the refrigerant; and

a second notification device (42B, 42C) that is
communicably connected to the second device
(21B1, 21B2, 21C) and makes a notification of a
refrigerant leak on a basis of detection of the
refrigerant by the second refrigerant sensor
(27), wherein

an authority to make a notification of a refriger-
antleak on a basis of detection of the refrigerant
received from other than the second refrigerant
sensor (27) is settable to the second notification
device (42B, 42C).

4. The air conditioning system according to claim 3,
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wherein the control device (39, 29) permits operation
of the first device (21A) and the second device
(21B1, 21B2, 21C) in conjunction with setting of
the authority to the first notification device (42A) or
the second notification device (42B, 42C).

The air conditioning system according to any one of
claims 1 to 4, further comprising a third device (22)
that is connected to the first device (21A) and in-
cludes a compressor (30) that compresses the re-
frigerant, wherein

the control device (39) is provided in the third device
(22).

The air conditioning system according to claims 3 or
4, wherein

when the authority is set to the first notification
device (42A),

the first device (21A) and the second device
(21B1, 21B2, 21C) share identification informa-
tion that specifies a group (A) including the first
notification device (42A) and the first device
(21A),

the second device (21B1, 21B2, 21C) transmits
leak detection information and the identification
information to the first device (21A) on a basis of
detection of the refrigerant by the second refrig-
erant sensor (27), and

the first device (21A) instructs the first notifica-
tion device (42A) to make a natification of the
refrigerant leak on a basis of reception of the
leak detection information and the identification
information of the group (A) to which the first
device (21A) belongs.

The air conditioning system according to claim 6,
wherein the identification information is information
indicating a model name or a device number of the
first device (21A).

The air conditioning system according to claim6 or 7,
wherein the first device (21A) and the second device
(21B1, 21B2, 21C) are communicably connected by
a communication method that allows simultaneous
communication.

The air conditioning system according to any one of
claims 1 to 8, wherein the first notification device
(42A) is a remote controller that operates the first
device (21A).

The air conditioning system according to any one of
claims 1 to 9, wherein the first device (21A) and the
second device (21B1, 21B2, 21C) are indoor units of
an air conditioner.
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