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AIR CONDITIONING SYSTEM

Provided is an air conditioning system capable

of efficiently driving a device for a countermeasure
againstrefrigerant leakage with power of a power storage
unit, when power supply from a commercial power source
is not available. The air conditioning system includes a
refrigeration cycle to circulate a slightly flammable refrig-
erant or a flammable refrigerant, an indoor unit 11 includ-
ing aheatexchanger connected to the refrigeration cycle,
the indoor unit being installed in an indoor space 70, a

refrigerant sensor that detects the refrigerant leaking
from the indoor unit 11, a ventilation device 14 that ven-
tilates the indoor space 70, a power storage unit 52 that
is charged by a commercial power source, and a control-
ler, the refrigerant sensor and the ventilation device 14
are operated by the commercial power source, and the
controller operates the ventilation device 14 with power
of the power storage unit 52, in a case where supply from
the commercial power source is stopped.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

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

Description of the Related Art

[0002] Japanese Patent Laid-Open No. 2015-117931
discloses an indoor unit that maximizes a detectable time
when a detection sensor is activated by a power storage
unit for use as an emergency power source during power
failure. This indoor unit includes a casing, a heat ex-
changer through which a flammable refrigerant flows, the
power storage unit for use as the emergency power
source when power supply from a commercial power
source is not available, the detection sensor that detects
leakage of the refrigerant, and a controller that controls
energization from the commercial power source or the
power storage unit to the detection sensor. The controller
controls the energization from the power storage unit to
the detection sensor to intermittently activate the detec-
tion sensor.

[0003] The presentinvention provides an air condition-
ing system capable of efficiently driving a device for a
countermeasure against refrigerant leakage by use of
power of a power storage unit, when power supply from
a commercial power source is not available.

SUMMARY OF THE INVENTION

[0004] An air conditioning system 1 in the present dis-
closureincludes a refrigeration cycle to circulate a slightly
flammable refrigerant or a flammable refrigerant, an in-
door unit including a heat exchanger connected to the
refrigeration cycle, the indoor unit being installed in an
indoor space, a refrigerant sensor that detects the refrig-
erant leaking from the indoor unit, a ventilation device
that ventilates the indoor space, a power storage unit that
is charged by a commercial power source, and a control-
ler, wherein the refrigerant sensor and the ventilation de-
vice are operated by the commercial power source, and
the controller operates the ventilation device with power
of the power storage unit, in a case where supply from
the commercial power source is stopped.

[0005] According to the present invention, a device for
a countermeasure against refrigerant leakage can be ef-
ficiently driven by using power of a power storage unit,
when power supply from a commercial power source is
not available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]
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Fig. 1 is a block diagram showing a configuration of
an air conditioning system according to Embodiment
1 of the present invention;

Fig. 2 is a diagram showing a configuration of the air
conditioning system in an indoor space;

Fig. 3 is a flowchart showing an operation of the air
conditioning system in a case where a commercial
power source is in a power failure state;

Fig. 4 is a flowchart showing the operation of the air
conditioning system in the case where the commer-
cial power source is in the power failure state;

Fig. 5 is a block diagram showing a configuration of
an air conditioning system according to Embodiment
2 of the present invention; and

Fig. 6 is a flowchart showing an operation of the air
conditioning system in a case where a commercial
power source is in a power failure state.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

(Fundamental Knowledge of present Disclosure)

[0007] At the time when the inventors came up with
the present disclosure, there was a technology of maxi-
mizing a detectable time, when activating a detection
sensor with a power storage unit for use as an emergency
power source, for a countermeasure against refrigerant
leakage during power failure in an indoor unit of an air
conditioning system 1.

[0008] This indoor unit includes a heat exchanger
through which a flammable refrigerant flows, a battery
that is the power storage unit for use as the emergency
power source when power supply from a commercial
power source is not available, a detection sensor that
detects leakage of the flammable refrigerant, and a con-
trol device corresponding to a controller that controls en-
ergization from the commercial power source or the bat-
tery to the detection sensor. The control device controls
the energization from the battery to the detection sensor
to intermittently activate the detection sensor.

[0009] Additionally, in a case where the commercial
power source is stopped (in a state of so-called power
failure) due to earthquake or the like, a refrigerant might
leak from a refrigerant pipe due to damages on the pipe.
Therefore, in the case where the commercial power
source is stopped, it is highly necessary to drive a refrig-
erant sensor and a ventilation device with an external
power source. However, power consumption of the ven-
tilation device is larger than that of the refrigerant sensor,
and hence these devices for the countermeasure against
the refrigerant leakage could not be operated with the
external power source for a long time.

[0010] To solve the problem, the present disclosure
provides an air conditioning system 1 capable of efficient-
ly driving a ventilation device with power of a power stor-
age unit, when power supply from a commercial power
source is stopped.
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[0011] Hereinafter, embodiments will be described in
detail with reference to the drawings. However, an un-
necessarily detailed description may not be made. For
example, a detailed description of already well known
matter or a redundant description of about the same con-
figuration may not be made. This avoids making the fol-
lowing description unnecessarily redundant, and facili-
tates understanding of a person skilled in the art.
[0012] Note that the accompanying drawings and the
following description are provided for the person skilled
in the art to sufficiently understand the present disclo-
sure, and are not intended to limit a subject described in
claims.

(Embodiment 1)

[0013] Hereinafter, Embodiment 1 will be described
with reference to Figs. 1 to 4.

[1-1. Configuration]
[1-1-1. Configuration of Air Conditioning System]

[0014] Fig. 1 is a block diagram showing a configura-
tion of an air conditioning system 1 according to the
present embodiment.

[0015] Fig. 2 is a diagram showing a configuration of
the air conditioning system 1 in an indoor space 70.
[0016] The air conditioning system 1 includes a refrig-
eration cycle formed by an indoor heat exchanger 29 and
a decompression device that are housed in an indoor
unit 11, and a compressor, a decompression device, an
outdoor heat exchanger and others that are housed in
an outdoor unit 10. Furthermore, the air conditioning sys-
tem 1 performs air conditioning of the indoor space 70
by circulating a refrigerant in this refrigeration cycle, the
indoor space being a space to be conditioned that is pro-
vided with the indoor unit 11.

[0017] Inthe presentembodiment, R32 thatis aslightly
flammable refrigerant is for use as the refrigerant of the
air conditioning system 1. Note that the refrigerant is not
limited to this example, and various alternative chlo-
rofluorocarbons such as hydrocarbons and ammonias
may be used in the refrigerant of the air conditioning sys-
tem 1.

[0018] As shown in Figs. 1 and 2, the air conditioning
system 1 of the presentembodimentincludes the outdoor
unit 10 and the indoor unit 11, and the system is config-
ured by connecting the outdoor unit 10 and the indoor
unit 11 by refrigerant pipes 2 and 4.

[0019] The outdoor unit 10 includes the compressor,
a heat source side heat exchanger, an expansion valve,
and a switching valve that switches a heating operation
and a cooling operation. In addition, the outdoor unit 10
may include an accumulator, a pressure sensor or the
like.

[0020] The indoor unit 11 is installed in the indoor
space 70, and performs the air conditioning of the indoor
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space 70. Thatis, the indoor space 70 is the space to be
conditioned in the indoor unit 11.

[0021] The airconditioning system 1 performs the cool-
ing operation or the heating operation to the indoor space
70. For this purpose, the refrigerant flows through two
refrigerant pipes 2 and 4 between the outdoor unit 10
and the indoor unit 11. A high pressure gas refrigerant
flows through one of the refrigerant pipes 2 and 4, and a
low pressure gas or liquid refrigerant flows through the
other refrigerant pipe. The refrigerant pipes 2 and 4
branch from each other and are connected to arefrigerant
circuit 21 included in the indoor unit 11. A direction in
which the refrigerant flows through the refrigerant pipes
2 and 4 during the cooling operation is reverse to that
during the heating operation in the air conditioning sys-
tem 1.

[0022] The air conditioning system 1 includes a refrig-
erant leakage detection sensor 13 corresponding to a
detection sensor that detects the refrigerant. The refrig-
erant leakage detection sensor 13 detects the refrigerant
leaking from the refrigerant circuit 21, a connected part
of the refrigerant circuit 21 to the refrigerant pipe 2 or 4,
and the like.

[0023] Inthe presentembodiment, the refrigerant leak-
age detection sensor 13 is installed in the indoor space
70. In a case where the refrigerant for use in the air con-
ditioning system 1 is a gas with a specific gravity larger
than that of air, itis desirable that the refrigerant leakage
detection sensor 13 is installed in a lower part of the in-
door space 70.

[0024] Alternatively, the refrigerant leakage detection
sensor 13 may be disposed in a housing of the indoor
unit 11.

[0025] The air conditioning system 1 includes a venti-
lation device 14. In the ventilation device 14, a blower
including any type of fan such as an axial fan or a cen-
trifugal fan is used, and the device is a so-called mechan-
ical ventilation device that ventilates, with the fan, the
indoor space where the device is installed.

[0026] The ventilation device 14 of the present embod-
iment discharges the refrigerant that leaks into the indoor
space 70 to outside of the indoor space 70.

[0027] The ventilationdevice 14 is connected to a com-
mercial alternating current power source 9 as a commer-
cial power source via a feed line 32. The commercial AC
power source 9 is a power source connected to the ven-
tilation device 14 in the indoor space 70. Consequently,
power of AC 200V is supplied from the commercial AC
power source 9 to the ventilation device 14. The ventila-
tion device 14 can be driven with this power.

[0028] The air conditioning system 1 of the presentem-
bodiment is provided with an external power source kit
15 that is disposed in the indoor space.

[0029] The external power source kit 15 includes a
power storage unit 52 that stores a supplied current. The
external power source kit 15 discharges and supplies
power stored in each part of the air conditioning system
1, when the supply of the current is stopped.
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[0030] The air conditioning system 1 includes an alarm
device 16. The alarm device 16 issues an alarm to the
outside, and notifies a management center of various
types of information depending on a state of the air con-
ditioning system 1 in the present embodiment. For ex-
ample, in a case where driving of the refrigerant leakage
detection sensor 13 or the ventilation device 14 cannot
be confirmed, the alarm device 16 notifies the manage-
ment center that it is necessary to repair these units.
[0031] Note that the alarm device 16 may issue an
alarm not only to the outside but also to those who are
inthe indoor space 70. Also, in this case, the alarm device
may be disposed integrally in a remote control device or
the like that is capable of operating the air conditioning
system 1.

[0032] The air conditioning system 1 includes a control
device 19. The control device 19 controls an operation
of the air conditioning system 1. The control device 19
executes, for example, control of operation start and op-
eration stop of the outdoor unit 10, control of operations
of the compressor and the switching valve included in
the outdoor unit 10, and detection of an operating state
of each of the outdoor unit 10 and the indoor unit 11.

[1-1-2. Configuration of Indoor Unit]

[0033] As shown in Fig. 2, the indoor unit 11 includes
an indoor heat exchanger 29 that forms the refrigerant
circuit 21, and an indoor fan 28 that blows air to the indoor
heat exchanger 29.

[0034] Theindoorunit11includesthe refrigerantcircuit
21 in which the refrigerant supplied from the outdoor unit
10 circulates. The refrigerant circuit 21 includes, for ex-
ample, the indoor heat exchanger 29 that is a user side
heat exchanger, and another pipe.

[0035] Theindoor unit 11 is connected to the commer-
cial AC power source 9 as the commercial power source
via a feed line 33. The commercial AC power source 9
is a power source connected to the indoor unit 11 in the
indoor space 70. The commercial AC power source 9 is
a common power source that is also connected to the
ventilation device 14 as described above. Consequently,
the power of AC 200V is supplied from the commercial
AC power source 9 to the indoor unit 11.

[0036] Note thatinthe present embodiment, an exam-
ple where the commercial AC power source 9 of AC 200V
is connected to the indoor unit 11 is described, but the
present disclosure is not limited to this example. For ex-
ample, another power source of AC 100V or the like may
be connected to the indoor unit 11. Similarly, the power
source connected to the ventilation device 14 as de-
scribed above is not limited to the power source of AC
200V, and may be, for example, another power source
of AC 100V or the like.

[0037] The indoor unit 11 includes an indoor unit con-
troller 20. The indoor unit controller 20 includes a com-
puter including a processor such as a CPU or MPU and
a memory device such as a ROM, RAM or the like, and
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the controller functions as a controller that controls each
part of the air conditioning system 1. Alternatively, the
indoor unit controller 20 may include a plurality of proc-
essors, or semiconductor chips.

[0038] The indoor unit controller 20 includes a printed
circuit board (PCB) 22. The PCB 22 is a so-called printed
circuit board, and the PCB 22 is a circuit board on which
a microcomputer and the processor forming the indoor
unit controller 20, a power source circuit and others are
mounted.

[0039] The indoor unit controller 20 controls an oper-
ation of the indoor unit 11, and controls each electrically
connected part of the air conditioning system 1. For ex-
ample, the indoor unit controller 20 operates a fan motor
of the indoor fan 28 with the power supplied through the
feed line 33.

[0040] The PCB 22 maybe connected to aremote con-
trol light receiving unit or an operation panel. In this case,
the indoor unit controller 20 performs, for example,
change of a target temperature based on an operation
of aremote controller or the operation panel, and controls
the operation of the indoor unit 11 at the target temper-
ature. Furthermore, the indoor unit controller 20 may in-
clude a function of transmitting data concerning the op-
erating state to the control device 19.

[0041] A feed line 34 is disposed between the PCB 22
and the refrigerantleakage detection sensor 13. The feed
line 34 branches and outputs power fed through the feed
line 33 to the refrigerant leakage detection sensor 13.
Therefore, the power of AC 200V is supplied to the re-
frigerant leakage detection sensor 13.

[0042] The feed line 33 is connected to the PCB 22.
Consequently, for example, the power of AC 200V is sup-
plied from the commercial AC power source 9 to the PCB
22.

[0043] The refrigerant leakage detection sensor 13 is
connected to the PCB 22 through a signal line 41.
[0044] A control signal generated by the PCB 22 is
transmitted to the refrigerant leakage detection sensor
13 via the signal line 41. A specific form of the signal line
41 is arbitrary, and may be, for example, a line electrically
connecting the PCB 22 and the refrigerant leakage de-
tection sensor 13, or a communication line via which the
control signal is transmitted based on a predetermined
communication protocol. Alternatively, the connection
may be performed via a wireless communication circuit.
Note that in the present embodiment, a form of another
signal line to be described later is the same as in the
signal line 41.

[0045] Alternatively, the refrigerant leakage detection
sensor 13 may be connected to the commercial AC power
source 9 without being connected via the PCB 22. In this
case, the refrigerant leakage detection sensor 13 is con-
nected to the PCB 22 in a wireless or wired manner, and
the refrigerant leakage detection sensor 13 may be con-
trolled by the PCB 22.

[0046] Further, inthis case, a controller may be mount-
ed in the refrigerant leakage detection sensor 13, and
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the refrigerant leakage detection sensor 13 may be con-
trolled by this controller.

[0047] The control signal is a signal to instruct driving
or stopping of the refrigerant leakage detection sensor
13 via the signal line 41. Upon receiving this control sig-
nal, the refrigerant leakage detection sensor 13 is driven
to detect refrigerant leakage, or stops the driving.
[0048] Also, the indoor unit controller 20 monitors a
detecting state of the refrigerant leakage detection sen-
sor 13 via the signal line 41, and detects the leakage of
the refrigerant by use of the refrigerant leakage detection
sensor 13. Furthermore, the indoor unit controller 20 de-
termines, via the signal line 41, whether or not the refrig-
erant leakage detection sensor 13 can normally detect
the leakage of the refrigerant.

[0049] The PCB 22 is connected to the ventilation de-
vice 14 through a signal line 43. The signal line 43 trans-
mits, to the ventilation device 14, a control signal gener-
ated by the indoor unit controller 20. This control signal
is a signal for the indoor unit controller 20 to instruct the
ventilation device 14 to start or stop driving. Upon receiv-
ing this control signal, the ventilation device 14 is driven
to perform ventilation of the indoor space 70, or stops
the ventilation of the indoor space 70.

[0050] A feed line 35 is disposed between the PCB 22
and the external power source kit 15. The feed line 35
branches and outputs power fed through the feed line 33
to the external power source kit 15. Therefore, power of
AC 200V is supplied to the external power source kit 15.
[0051] The PCB 22 is connected to the external power
source kit 15 through a signal line 44. The indoor unit
controller 20 transmits a control signal via the signal line
44 to control the external power source kit 15.

[0052] The indoor unit controller 20 includes a storage
unit 24 that stores various types of data concerning an
operation of each part of the air conditioning system 1,
and the operation of the indoor unit 11.

[1-1-3. Configuration of External Power Source Kkit]

[0053] As shown in Fig. 1, the external power source
kit 15 includes an external power source controller 50,
the power storage unit 52, and a charging port 54.
[0054] The power storage unit 52 is charged with a
current supplied from the PCB 22 through the feed line
35. The power storage unit 52 stores power, and main-
tains a charged state, while the current is supplied from
the commercial AC power source 9 via the PCB 22.
[0055] Also, the power storage unit 52 discharges in a
case where the supplied current is stopped, and feeds,
via a plurality of feed lines 36, power to each part con-
nected to the external power source kit 15. The case
where the supplied current is stopped corresponds to a
case where output of the PCB 22 is stopped, forexample,
a case where power failure of the commercial AC power
source 9 occurs.

[0056] In the present embodiment, the external power
source kit 15 is connected to the refrigerant leakage de-
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tection sensor 13, the ventilation device 14, and the alarm
device 16 via the respective feed lines 36. For example,
in the case where the power failure of the commercial
AC power source 9 occurs, the power storage unit 52 of
the external power source kit 15 supplies power to these
devices. Consequently, in the air conditioning system 1,
even in the case where the power failure of the commer-
cial AC power source 9 occurs, the refrigerant leakage
detection sensor 13, the ventilation device 14 and the
alarm device 16 can be driven with the power from the
external power source kit 15.

[0057] The power storage unit 52 stores power in a
secondary battery or a capacitor. In a configuration where
the power storage unit 52 includes the secondary battery,
such as a metallic hydrogen battery, a lithium battery or
a lithium ion battery, a power storage capacity can be
increased. Also, in a configuration where the power stor-
age unit 52 includes the capacitor, immediate charging
and discharging are possible. Further, a complicated cir-
cuit configuration such as a charging and discharging
control circuit required for the secondary battery can be
omitted, which is advantageous in terms of cost. Itis de-
sirable thatthe secondary battery or capacitor of the pow-
er storage unit 52 can store an amount of power that can
operate, for a predetermined time, the respective devices
connected to the power storage unit 52 via the feed lines
36.

[0058] The charging port 54 included in the external
power source kit 15 can be connected to an external bat-
tery, a power generator or the like to supply power to the
power storage unit 52. In the present embodiment, for
example, in a case where the power failure of the com-
mercial AC power source 9 continues for a long time, the
power can be supplied to the power storage unit 52 by
connecting, to the charging port 54, a power source other
than the commercial AC power source 9, for example, a
battery.

[0059] As described above, the external power source
kit 15 includes the external power source controller 50.
The external power source controller 50 includes a com-
puter including a processor such as a CPU or MPU, and
a memory device such as a ROM or RAM in the same
manner as in the indoor unit controller 20. Alternatively,
the external power source controller 50 may include a
plurality of processors or semiconductor chips.

[0060] The external power source controller 50 func-
tions as a controller that controls each part of the external
power source kit 15, for example, the power storage unit
52.

[0061] Also, as described above, the external power
source kit 15 is connected to the PCB 22 via the signal
line 44. The external power source controller 50 functions
as a determination unit that determines, by acquiring a
predetermined signal via the signal line 44, whether or
not the commercial AC power source 9 is in a power
supply available state, that is, whether or not the com-
mercial power source is in a power failure state.

[0062] In the present embodiment, the external power
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source kit 15 is connected to the refrigerant leakage de-
tection sensor 13, the ventilation device 14, and the alarm
device 16 via respective signal lines 45.

[0063] Then, the external power source controller 50
functions as a controller that controls each part connect-
ed to the external power source kit 15 via each signal
line 45, in a case where the current supplied from the
commercial AC power source 9 is stopped, the power
storage unit 52 discharges, and the power is supplied to
each part connected to the external power source kit 15
via a plurality of feed lines 36.

[0064] Specifically, the external power source control-
ler 50 transmits a control signal generated by the external
power source controller 50 to the refrigerant leakage de-
tection sensor 13 via the signal line 45.

[0065] The control signal is a signal to instruct driving
or stopping of the refrigerant leakage detection sensor
13 via the signal line 45. Upon receiving this control sig-
nal, the refrigerant leakage detection sensor 13 is driven
to perform detection of refrigerant leakage, or stops the
driving.

[0066] In the present embodiment, the external power
source controller 50 drives the refrigerant leakage detec-
tion sensor 13 in a case where the driving of the ventila-
tion device 14 is stopped, and stops the refrigerant leak-
age detection sensor 13 in a case where the ventilation
device 14 is driven.

[0067] In the case where the ventilation device 14 is
driven, the leaked refrigerant is diffused in the indoor
space 70 by the ventilation device 14. Consequently, a
concentration of refrigerant in the indoor space 70 is di-
luted. Therefore, the driving of the refrigerant leakage
detection sensor 13 can be stopped, and power con-
sumption of the power storage unit 52 can be effectively
reduced.

[0068] Also, the external power source controller 50
intermittently drives the refrigerant leakage detection
sensor 13, in a case where a predetermined time or more
elapses after start of power supply of the power storage
unit 52 to the refrigerant leakage detection sensor 13.
[0069] Indetail, fora predetermined time after the driv-
ing of the ventilation device 14 is stopped, the concen-
tration of the refrigerant in the indoor space 70 indicates
a diluted state. Therefore, in the air conditioning system
1, the driving of the refrigerant leakage detection sensor
13 can be stopped for the predetermined time after the
driving of the ventilation device 14 is stopped. Then, in
the air conditioning system 1, the driving of the refrigerant
leakage detection sensor 13 is stopped for the predeter-
mined time, so that the power consumption of the power
storage unit 52 can be effectively reduced.

[0070] Furthermore, itis further preferable that the ex-
ternal power source controller 50 intermittently drives the
refrigerant leakage detection sensor 13, in a case where
a predetermined time or more elapses after the start of
the power supply of the power storage unit 52 to the re-
frigerant leakage detection sensor 13. Consequently, in
the air conditioning system 1, the power consumption of
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the power storage unit 52 can be effectively reduced.
[0071] In addition, in the case of intermittently driving
the refrigerant leakage detection sensor 13, the external
power source controller 50 controls the refrigerant leak-
age detection sensor 13 such that a ratio of a stop time
to a drive time in the refrigerant leakage detection sensor
13 increases as a predetermined time elapses after start
of the intermittent driving.

[0072] In detail, as time elapses long after stop of the
power supply from the commercial AC power source 9,
the refrigerant is less likely to leak into the indoor space
70. Thus, in the air conditioning system 1, as time elapses
after the commercial power source is stopped, control is
performed to increase the ratio of the stop time of the
refrigerant leakage detection sensor 13 with the above
elapse oftime, so thatthe power consumption of the pow-
er storage unit 52 can be effectively reduced.

[0073] Furthermore, the external power source con-
troller 50 monitors the detecting state of the refrigerant
leakage detection sensor 13 via the signal line 45, to
detect the leakage of the refrigerant by use of the refrig-
erant leakage detection sensor 13. Additionally, the ex-
ternal power source controller 50 determines, via the sig-
nal line 45, whether or not the refrigerant leakage detec-
tion sensor 13 can normally detect the leakage of the
refrigerant.

[0074] The external power source controller 50 is con-
nected to the ventilation device 14 through the signal line
45. Via the signal line 45, a control signal generated by
the external power source controller 50 is transmitted to
the ventilation device 14. This control signal is a signal
for the external power source controller 50 to instruct the
ventilation device 14 to start or stop driving. Upon receiv-
ing this control signal, the ventilation device 14 is driven
to ventilate the indoor space 70, or stops the ventilation
of the indoor space 70. That s, the external power source
controller 50 controls the driving of the ventilation device
14 via the signal line 45.

[0075] The external power source controller 50 is con-
nected to the alarm device 16 through the signal line 45.
Via the signal line 45, a control signal generated by the
external power source controller 50 is transmitted to the
alarm device 16. This control signal is a signal to instruct
the alarm device 16 to notify the management center that
it is necessary to repair the refrigerant leakage detection
sensor 13 or the ventilation device 14, in a case where
the driving of the sensor or the device cannot be con-
firmed. Upon receiving this control signal, the alarm de-
vice 16 notifies the management center that it is neces-
sary to repair the sensor or the device.

[0076] Also, the external power source controller 50
transmits, via the signal line 45 to the alarm device 16,
a control signal to instruct the alarm device 16 to notify
the management center that the refrigerant leakage de-
tection sensor 13 detects the refrigerant. Upon receiving
this control signal, the alarm device 16 notifies the man-
agement center that the refrigerant leakage detection
sensor 13 detects the refrigerant.
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[0077] The external power source controller 50 in-
cludes a storage unit 56 that stores various types of data
concerning each part of the external power source kit 15,
and control of each part connected to the external power
source kit 15. For example, the storage unit 56 stores a
floor area S (m2), leakage height H (m), LFL (vol%) and
the like, and the external power source controller 50 ac-
quires these values from the storage unit 56.

[0078] Note that in the present embodiment, various
numeric values of the floor area S (m2), leakage height
H (m), LFL (vol%) and the like are inputted into the stor-
age unit 56 by an operator when installing the air condi-
tioning system 1.

[1-2. Operation]

[0079] Hereinafter, the operation of the air conditioning
system 1 including the above configuration will be de-
scribed.

[0080] Figs. 3 and 4 are flowcharts showing the oper-
ation of the air conditioning system 1 in a case where the
commercial AC power source 9 is in the power failure
state.

[0081] As described above, in the air conditioning sys-
tem 1, power of AC 200V from the commercial AC power
source 9 is supplied from the commercial AC power
source 9 to the indoor unit 11, the refrigerant leakage
detection sensor 13, the ventilation device 14, the exter-
nal power source kit 15, and the alarm device 16.
[0082] However, for example, power failure due to
lightning strike occurs, and the power supply from the
commercial AC power source 9 to the air conditioning
system 1 stops. Thus, so-called power failure might oc-
cur.

[0083] In the case where the commercial AC power
source 9is in the power failure state, the external power
source controller 50 detects that the power supply from
the PCB 22 to the external power source kit 15 is stopped.
Then, the external power source controller 50 controls
the power storage unit 52 to start the power supply to the
ventilation device 14, and drives the ventilation device
14 to perform ventilation with a predetermined ventilation
amount (step SA1).

[0084] Thus, during the power failure, the ventilation
device 14 is immediately driven regardless of whether or
not the refrigerant is detected by the refrigerant leakage
detection sensor 13, so that the air conditioning system
1 can reliably respond to the refrigerant leakage without
delay, if the refrigerant leaks with the occurrence of the
power failure. Consequently, the air conditioning system
1 can suppress increase in concentration of the refriger-
ant that leaks into the indoor space 70.

[0085] Afterward, the external power source controller
50 determines whether or not the commercial AC power
source 9 recovers from the power failure (step SA2). Spe-
cifically, the external power source controller 50 acquires
a predetermined signal via the signal line 44 connected
to the PCB 22, to determine whether or not the commer-
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cial AC power source 9 is in the power failure state.
[0086] Note that in the step SA2, the external power
source controller 50 may temporarily stop the ventilation
device 14.

[0087] When the external power source controller 50
determines that the commercial AC power source 9 re-
covers from the power failure (YES in step SA2), the ex-
ternal power source controller 50 stops the power supply
from the power storage unit 52 to the ventilation device
14, and also restarts the power supply from the commer-
cial AC power source 9 to each part.

[0088] Next, the external power source controller 50
determines whether or not the refrigerant leakage detec-
tion sensor 13 normally functions (step SA3).

[0089] Specifically, the external power source control-
ler 50 communicates with the refrigerant leakage detec-
tion sensor 13 via the signal line 45, and determines
whether or not a normal signal can be received from the
refrigerant leakage detection sensor 13.

[0090] In a case where it is determined that the refrig-
erant leakage detection sensor 13 normally functions
(YES in step SA3), that is, in a case where the normal
signal can be received from the refrigerant leakage de-
tection sensor 13, the external power source controller
50 drives the refrigerant leakage detection sensor 13,
and determines whether or not the refrigerant leakage
detection sensor 13 detects the leakage of the refrigerant
(step SA4). Specifically, the external power source con-
troller 50 acquires the detection result of the refrigerant
leakage detection sensor 13 via the signal line 45, to
determine whether or not the refrigerant leakage detec-
tion sensor 13 detects the refrigerant.

[0091] When the refrigerant leakage detection sensor
13 detects the leakage of the refrigerant (YES in step
SA4), the external power source controller 50 continues
driving the ventilation device 14, and also drives the alarm
device 16 (step SA5). The alarm device 16 notifies the
management center that the refrigerant leakage detec-
tion sensor 13 detects the refrigerant.

[0092] Then, an operator is instructed by the manage-
ment center to repair a refrigerant leakage portion (step
SAB).

[0093] When the refrigerant leakage detection sensor

13 does not detect the leakage of the refrigerant in the
step SA4 (NO in step SA4), the external power source
controller 50 stops the ventilation device 14 (step SA7),
and then the external power source controller 50 returns
each part of the air conditioning system 1 to a usual op-
eration (step SA8).

[0094] When it is determined in the step SA3 that the
refrigerantleakage detection sensor 13 does not function
normally (NO in step SA3), the external power source
controller 50 continues driving the ventilation device 14,
and alsodrives the alarm device 16 (step SA5). Thealarm
device 16 notifies the management center that the refrig-
erantleakage detection sensor 13 detects the refrigerant.
[0095] Then, the operator is instructed by the manage-
ment center to repair the refrigerant leakage portion (step
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SAB).

[0096] Note that in the case where the external power
source controller 50 determines in the step SA2 that the
commercial AC power source 9 recovers from the power
failure (YES in step SA2), the control of each part of the
air conditioning system 1 may be switched from the ex-
ternal power source controller 50 to the PCB 22.

[0097] When the external power source controller 50
determinesinthe step SA2 thatthe commercial AC power
source 9 does not recover from the power failure (NO in
step SA 2), the external power source controller 50 de-
termines whether or not the refrigerant leakage detection
sensor 13 normally functions (step SA9).

[0098] In a case where it is determined that the refrig-
erant leakage detection sensor 13 normally functions
(YES in step SA9), that is, in a case where the normal
signal can be received from the refrigerant leakage de-
tection sensor 13, the external power source controller
50 continues the operation of the ventilation device 14
for a predetermined time (step SA10).

[0099] Here, description is made as to a ventilation
time that is the predetermined time for which the external
power source controller 50 continues the operation of the
ventilation device 14 in the step SA10.

[0100] In acase where the external power source con-
troller 50 determines that the power failure of the com-
mercial AC power source 9 occurs and that the refrigerant
leakage detection sensor 13 can normally detect the
leakage of the refrigerant, a time to drive the ventilation
device 14, that is, the ventilation time (predetermined
time) is determined by using a remaining amount of pow-
er in the power storage unit 52, and set time T1 or T2.
[0101] The settime T1 is calculated by using the fol-
lowing equation (1).

T1=VriM (1)

[0102] In Equation (1), T1 (s)is the ventilation time, Vr
(m3) is a predetermined volume in the indoor space 70,
and M (m3/s) is a ventilation amount of the ventilation
device 14 per unit time.

[0103] Indetail, T1is atime when the ventilation device
14 can ventilate an indoor volume or air that is a volume
of the indoor space 70 (time required for the ventilation
of the indoor volume of air).

[0104] Inthe present embodiment, the volume Vr (m3)
is determined by a product of the floor area S (m2) and
the leakage height H (m). Note that the leakage height
H is a height from a floor surface of the indoor space 70
to a portion into which the refrigerant is assumed to leak.
[0105] The settime T2 is a ventilation time by the ven-
tilation device 14 until a concentration of the indoor space
70 reaches a concentration (1/2 LFL) of a half of a lower
flammability limit (LFL).

[0106] Note that the settime T2 is calculated as a time
to reach 1/2 LFL in the indoor volume, but the present
disclosure is not limited to this example. For example, in
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acase where it is supposed that the refrigerant leaks into
the indoor space 70 during the power failure of the com-
mercial AC power source 9, the ventilation may be per-
formed until the refrigerant concentration of the indoor
space 70 reaches a predetermined concentration or less.
The time required until the refrigerant concentration of
the indoor space 70 reaches the predetermined concen-
tration or less may be, for example, a ventilation time
required until the concentration decreases to be less than
1/4 LFL in the indoor volume.

[0107] Furthermore, a lower limit value of the ventila-
tion time required by the ventilation device 14 is not lim-
ited to the above T2, and may be acquired, for example,
from a necessity determination tool disposed in the in-
door space 70 or the like. With the necessity determina-
tion tool, it is determined whether or not an R32 safety
device is necessary.

[0108] The external power source controller 50 sets
the set time T1 as an upper limit value of the ventilation
time by the ventilation device 14, and sets the set time
T2 as a lower limit value of the ventilation time by the
ventilation device 14. Then, the external power source
controller 50 determines the ventilation time between the
settime T1 and the settime T2 depending on the remain-
ing amount of power in the power storage unit 52, and
the controller drives the ventilation device 14 for the ven-
tilation time.

[0109] Note that the set time T1 or T2 may be calcu-
lated in consideration of a refrigerant leakage speed.
[0110] Also, the external power source controller 50
intermittently drives the ventilation device 14, in a case
where the predetermined time or more elapses after the
start of the power supply from the power storage unit 52
to the ventilation device 14. Specifically, the external
power source controller 50 intermittently supplies the
power of the power storage unit 52 to the ventilation de-
vice 14, in the case where the predetermined time or
more elapses after the start of the power supply from the
power storage unit 52 to the ventilation device 14.
[0111] Additionally, in the case of intermittently driving
the ventilation device 14, the external power source con-
troller 50 stops the ventilation device 14 for a longer time
as time elapses. Specifically, the external power source
controller 50 lengthens a time to stop the power supply
from the power storage unit 52 to the ventilation device
14, with increase in operation times of the ventilation de-
vice 14.

[0112] Alternatively, in the case of intermittently driving
the ventilation device 14, the external power source con-
troller 50 may decrease the ventilation amount of the ven-
tilation device 14 as time elapses.

[0113] As shown in Fig. 4, the external power source
controller 50 stops the ventilation device 14, when the
above ventilation time elapses (step SA11). Further-
more, the external power source controller 50 drives the
refrigerant leakage detection sensor 13, when the pre-
determined time elapses after the stop of the ventilation
device 14 (step SA12).
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[0114] In detail, the refrigerant concentration of the in-
door space 70 is diluted immediately after the stop of the
operation of the ventilation device 14, and hence the re-
frigerant leakage detection sensor 13 is less likely to be
driven. Therefore, in the air conditioning system 1, in the
step SA12, the refrigerant leakage detection sensor 13
is not energized immediately after the stop of the oper-
ation of the ventilation device 14, so thata power amount
to energize the refrigerant leakage detection sensor 13
can be reduced.

[0115] Furthermore, the refrigerant leakage detection
sensor 13 is driven when the predetermined time elapses
after the ventilation is performed by the ventilation device
14, and the refrigerant leakage detection sensor 13 per-
forms the detection in a state where a predetermined
amountof refrigerantis retained in a case where the leak-
age of the refrigerant occurs. Consequently, in the air
conditioning system 1, missing detection by the refriger-
ant leakage detection sensor 13 can be inhibited, the
drive time of the refrigerant leakage detection sensor 13
can be shortened, and decrease in amount of power
stored in the power storage unit 52 can be suppressed.
[0116] Note that in the present embodiment, the pre-
determined time required until the refrigerant leakage de-
tection sensor 13 is driven after the stop of the ventilation
device 14 is a time calculated from the leakage speed
and LFL, the leakage speed of the refrigerant being set
to 10 kg/h.

[0117] As shown in Fig. 4, the external power source
controller 50 drives the refrigerant leakage detection sen-
sor 13, and then determines whether or not the refrigerant
leakage detection sensor 13 detects the leakage of the
refrigerant (step SA13).

[0118] In a case where the refrigerant leakage detec-
tion sensor 13 detects the leakage of the refrigerant (YES
in step SA13), the external power source controller 50
stops the driving of the refrigerant leakage detection sen-
sor 13, and drives the ventilation device 14 and the alarm
device 16 (step SA14). The alarm device 16 notifies the
management center that the refrigerant leakage detec-
tion sensor 13 detects the refrigerant.

[0119] In the case where the refrigerant leakage de-
tection sensor 13 detects the leakage of the refrigerant,
the external power source controller 50 drives the venti-
lation device 14 as in the step SA14, so that in the air
conditioning system 1, the refrigerant that leaks into the
indoor space 70 is diffused, and the concentration of the
refrigerant can be effectively diluted.

[0120] Hereinafter, continuously driving the ventilation
device 14 over a predetermined time as in the step SA14
will be referred to as a first ventilating operation of the
ventilation device 14.

[0121] Further, in the step SA14, the refrigerant leak-
age detection sensor 13 and the ventilation device 14
are inhibited from being simultaneously driven. Conse-
quently, in the air conditioning system 1, decrease in
amount of power stored in the power storage unit 52 can
be suppressed.
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[0122] The external power source controller 50 con-
trols the ventilation device 14 to perform a so-called in-
termittent operation of alternately repeating driving and
stopping of the ventilation device 14, when a predeter-
mined time elapses after the first ventilating operation of
the ventilation device 14 is executed (step SA15).
[0123] Consequently, in the air conditioning system 1,
the decrease in amount of power stored in the power
storage unit 52 can be suppressed more than in a case
of continuously driving the ventilation device 14.

[0124] Hereinafter, the intermittent operation of the
ventilation device 14 to be performed when the prede-
termined time elapses after the first ventilating operation
of the ventilation device 14 is executed will be referred
to as a second ventilating operation of the ventilation de-
vice 14.

[0125] In the case where the refrigerant leakage oc-
curs, an amount of the refrigerant that leaks decreases
with elapse of time. Specifically, in the air conditioning
system 1, a required ventilation amount decreases with
elapse of time.

[0126] Consequently, in the step SA15, the external
power source controller 50 more relatively extends a stop
time than a drive time in the intermittent operation of the
ventilation device 14, with elapse of time after the venti-
lation device 14 is driven. In other words, the external
power source controller 50 extends the stop time of the
ventilation device 14 more than in the second ventilating
operation, while continuing the intermittent operation of
the ventilation device 14, when the predetermined time
elapses after the second ventilating operation of the ven-
tilation device 14 is executed.

[0127] Thus, in the air conditioning system 1, the drive
time of the ventilation device 14 can be shortened, and
the decrease in amount of power stored in the power
storage unit 52 can be suppressed, before the refrigerant
leakage portion is repaired.

[0128] Hereinafter, driving the ventilation device 14 to
extend the stop time of the ventilation device 14 more
than in the second ventilating operation while continuing
the intermittent operation of the ventilation device 14
when the predetermined time elapses after the second
ventilating operation of the ventilation device 14 is exe-
cuted will be referred to as a third ventilating operation
of the ventilation device 14.

[0129] Note that instead of extending the stop time of
the ventilation device 14 with the above elapse of time,
the external power source controller 50 may decrease
the ventilation amountin the case ofdriving the ventilation
device 14 with the elapse of time. In this case, power
consumption of the ventilation device 14 can be reduced,
and the decrease in amount of power stored in the power
storage unit 52 can be suppressed.

[0130] Hereinafter, driving the ventilation device 14 to
decrease the ventilation amount with the elapse of time
will be referred to as a fourth ventilating operation of the
ventilation device 14.

[0131] Furthermore, the external power source con-
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troller 50 may control the ventilation device 14 both to
more relatively extend the stop time of the ventilation
device 14 than the drive time and to decrease the venti-
lation amount of the ventilation device 14, with elapse of
time. In other words, the external power source controller
50 may control the ventilation device 14 to simultaneous-
ly execute the third ventilating operation and the fourth
ventilating operation.

[0132] Afterward, the operatorisinstructed by the man-
agement center to perform the repair of the refrigerant
leakage portion (step SA16). Upon completing the repair
of the refrigerant leakage portion by the operator, the
ventilation device 14 is stopped, for example, by the op-
erator.

[0133] In the step SA13, even in a case where the re-
frigerant leakage detection sensor 13 does not detect the
leakage of the refrigerant (NO in step SA13), the refrig-
erant leakage speed is low, that is, so-called slow leak
might occur.

[0134] To solve this problem, in the present embodi-
ment, in a case where the slow leak of the refrigerant
occurs, when the refrigerant leakage detection sensor
13 does not detect the leakage of the refrigerant (YES in
step SA17 and NO in step SA18) even with elapse of
time required until the concentration of the refrigerant in
the indoor space 70 decreases to the concentration of a
half of LFL (1/2 LFL) due to the slow leak, the refrigerant
leakage detection sensor 13 is intermittently driven (step
SA19). Consequently, in the air conditioning system 1,
the decrease in amount of power stored in the power
storage unit 52 can be suppressed more than in the case
of continuously driving the refrigerant leakage detection
sensor 13.

[0135] Notethatinthe presentembodiment, whentime
elapses to obtain 1/2 LFL, the refrigerant leakage detec-
tion sensor 13 is intermittently driven, but the present
disclosure is not limited to this example. Specifically, in
the case where the slow leak of the refrigerant occurs in
the indoor space 70, time may elapse such that the re-
frigerant leakage detection sensor 13 can detect the re-
frigerant.

[0136] Further, in the step SA19, the external power
source controller 50 may extend the stop time of the re-
frigerant leakage detection sensor 13, with elapse of
time. Consequently, in the air conditioning system 1, the
time to drive the refrigerant leakage detection sensor 13
can be shortened, and the decrease in amount of power
stored in the power storage unit 52 can be suppressed,
before the commercial AC power source 9 recovers.
[0137] In a case where the refrigerant leakage detec-
tion sensor 13 detects the leakage of the refrigerant (YES
in step SA18), the external power source controller 50
controls each part of the air conditioning system 1 to per-
form the above steps SA14 to SA16.

[0138] Inacasewhereitis determined in the step SA9
that the refrigerant leakage detection sensor 13 does not
function normally (NO in step SA9), the external power
source controller 50 controls the ventilation device 14 to
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perform the same driving as in the step SA15. That is,
the second ventilating operation by the ventilation device
14 is executed. Also, the external power source controller
50 drives the alarm device 16 (step SA21). The alarm
device 16 notifies the management center that the refrig-
erantleakage detection sensor 13 detects the refrigerant.
[0139] Note that the present disclosure is not limited
to this example, and the first ventilating operation of the
ventilation device 14 may be executed in the step SA21
in the same manner as in the step SA14.

[0140] Consequently, in the air conditioning system 1,
the drive time of the ventilation device 14 can be short-
ened, and the decrease in amount of power stored in the
power storage unit 52 can be suppressed, before the
refrigerant leakage portion is repaired.

[0141] Then, the operator is instructed by the manage-
ment center to perform the repair of the refrigerant leak-
age portion (step SA22).

[1-3. Effects]

[0142] As described above, in the present embodi-
ment, the air conditioning system 1 includes the refriger-
ation cycle to circulate the refrigerant, the indoor unit 11
including the indoor heat exchanger 29 connected to the
refrigeration cycle, the indoor unit being installed in the
indoor space 70, the refrigerant leakage detection sensor
13 that detects the refrigerant leaking from the indoor
unit 11, the ventilation device 14 that ventilates the indoor
space, the power storage unit 52 that is charged by the
external power source kit 15, and the external power
source controller 50. The refrigerant leakage detection
sensor 13 and the ventilation device 14 are operated by
the commercial AC power source 9, and the external
power source controller 50 operates the refrigerant leak-
age detection sensor 13 and the ventilation device 14
with the power of the power storage unit 52 depending
on the remaining amount of power in the power storage
unit 52, in the case where the supply from the commercial
AC power source 9 is stopped.

[0143] Consequently, in the air conditioning system 1,
the refrigerant leakage detection sensor 13 and the ven-
tilation device 14 are driven depending on the remaining
amount of power in the power storage unit 52 in the case
where the commercial AC power source 9 is in the power
failure state.

[0144] Therefore, in the air conditioning system 1, a
plurality of devices for the countermeasures against the
refrigerant leakage can be driven for a predetermined
time, even if the commercial AC power source 9 is in the
power failure state.

[0145] As in the present embodiment, the external
power source controller 50 may operate the ventilation
device 14 with the power of the power storage unit 52,
to ventilate an indoor volume of air in the indoor space
70, in the case where the supply from the commercial
AC power source 9 is stopped.

[0146] Consequently, in the air conditioning system 1,
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the ventilation device 14 is driven with the amount of the
power in the power storage unit 52 in the case where the
commercial AC power source 9 is in the power failure
state.

[0147] Therefore,inthe air conditioning system 1, even
if the commercial AC power source 9 is in the power
failure state, the ventilation device 14 is driven to diffuse
the refrigerant that leaks into the indoor space 70, and
the concentration of the refrigerant can be effectively di-
luted.

[0148] As in the present embodiment, the external
power source controller 50 may operate the ventilation
device 14 for a predetermined time, depending on the
remaining amount of power in the power storage unit 52
and a ventilation amount of the ventilation device 14,
when operating the refrigerant leakage detection sensor
13 and the ventilation device 14 with the power of the
power storage unit 52.

[0149] Consequently, in the air conditioning system 1,
the drive time of the ventilation device 14 is determined
depending on the concentration of the refrigerant and the
ventilation amount of the ventilation device 14 in the in-
door space 70 provided with the indoor unit 11, and the
remaining amount of power in the power storage unit 52.
[0150] Therefore, in the air conditioning system 1 can
suppress the decrease in amount of power in the power
storage unit 52, while driving the ventilation device 14
with the ventilation amount that can sufficiently decrease
the concentration of the refrigerant that leaks into the
indoor space 70 provided with the indoor unit 11.
[0151] As in the present embodiment, the external
power source controller 50 may operate the ventilation
device 14 for a time or more when a refrigerant concen-
tration in the indoor space 70 decreases to the predeter-
mined value or less, in the case where it is supposed that
the refrigerant leaks into the indoor space 70 during pow-
er failure.

[0152] Consequently, in the air conditioning system 1,
in the case where the commercial AC power source 9 is
in the power failure state and the refrigerant leaks into
the indoor space 70, the ventilation device 14 is driven
with the power of the power storage unit 52 over the time
or more when the refrigerant concentration in the indoor
space can decrease.

[0153] Therefore,inthe air conditioning system 1, even
if the commercial AC power source 9 is in the power
failure state, the ventilation device 14 can be driven to
diffuse the refrigerant that leaks into the indoor space 70,
and the concentration of the refrigerant can be more re-
liably diluted.

[0154] As in the present embodiment, the time when
the refrigerant concentration in the indoor space 70 de-
creases to the predetermined value or less may be equal
to or less than a time required for the ventilation device
14 to ventilate the indoor volume of air.

[0155] Consequently, in the air conditioning system 1,
in the case where the refrigerant leaks into the indoor
space 70, the ventilation device 14 is driven in the drive
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time equal to or less than the time required to ventilate
the whole indoor volume that is the volume of the indoor
space.

[0156] Therefore, in the air conditioning system 1, the
ventilation device 14 is driven to diffuse the refrigerant
that leaks into the indoor space 70 while suppressing the
decrease in amount of power stored in the power storage
unit 52, so that the refrigeration concentration in the in-
door space 70 can be diluted to the predetermined value
or less.

[0157] As in the present embodiment, the external
power source controller 50 may operate the refrigerant
leakage detection sensor 13 with the power of the power
storage unit 52, in the case where the supply from the
commercial AC power source 9 is stopped and may ex-
ecute a first ventilating operation, the first ventilating op-
eration including operating the ventilation device 14 with
the power of the power storage unit 52, in at least one of
a case where the refrigerant leakage detection sensor
13 detects the leakage of the refrigerant and the case
where it is determined that the refrigerant leakage detec-
tion sensor 13 does not function normally.

[0158] Consequently, in the air conditioning system 1,
the ventilation device 14 is driven depending on the de-
tection result or the detecting state of the refrigerant leak-
age detection sensor 13, inthe case where the refrigerant
leakage detection sensor 13 and the ventilation device
14 are driven with the power of the power storage unit
52. Therefore, in the air conditioning system 1, the ven-
tilation device 14 is driven, while suppressing the de-
crease in amount of power stored in the power storage
unit 52, so that the refrigerant that leaks into the indoor
space 70 can be more reliably diffused.

[0159] As in the present embodiment, the external
power source controller 50 may execute a second ven-
tilating operation, the second ventilating operation includ-
ing alternately repeating driving and stopping of the ven-
tilation device 14, when a predetermined time elapses
after the first ventilating operation is started.

[0160] Consequently, in the air conditioning system 1,
the time to drive the ventilation device 14 in the prede-
termined time can be shortened, and the decrease in
amount of power stored in the power storage unit 52 can
be suppressed.

[0161] Therefore, in the air conditioning system 1, the
ventilation device 14 can be driven over a long period.
[0162] As in the present embodiment, the external
power source controller 50 may execute a third ventilat-
ing operation, the third ventilating operation including al-
ternately repeating the driving and stopping of the venti-
lation device 14, and lengthening the stop time of the
ventilation device 14 more than in the second ventilating
operation, when the predetermined time elapses after
the second ventilating operation is executed.

[0163] Consequently, in the air conditioning system 1,
the time to drive the ventilation device 14 in the prede-
termined time can be shortened more, and the decrease
in amount of power stored in the power storage unit 52
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can be suppressed.

[0164] Therefore, in the air conditioning system 1, the
ventilation device 14 can be driven over a longer period.
[0165] As in the present embodiment, the external
power source controller 50 may execute a fourth venti-
lating operation, the fourth ventilating operation including
decreasing a ventilation amount of the ventilation device
14, when a predetermined time elapses after the first
ventilating operation is started.

[0166] Consequently, in the air conditioning system 1,
a drive amount of the ventilation device 14 in the prede-
termined time can be reduced, and the consumption of
the power stored in the power storage unit 52 can be
reduced.

[0167] Therefore, in the air conditioning system 1, the
ventilation device 14 can be driven over a longer period.
[0168] As in the present embodiment, the external
power source controller 50 may operate the ventilation
device 14, in a state where supply of power to the refrig-
erant leakage detection sensor 13 is stopped, in a case
of operating the refrigerant leakage detection sensor 13
and the ventilation device 14 with the power of the power
storage unit 52.

[0169] Consequently, the refrigerant leakage detec-
tion sensor 13 and the ventilation device 14 are inhibited
from being simultaneously driven.

[0170] Therefore, in the air conditioning system 1, the
decrease in amount of power stored in the power storage
unit 52 can be suppressed.

[0171] As in the present embodiment, the external
power source controller 50 may operate the refrigerant
leakage detection sensor 13 when a predetermined time
elapses after the ventilation device 14 is stopped, in a
case of operating the refrigerant leakage detection sen-
sor 13 and the ventilation device 14 with the power of the
power storage unit 52.

[0172] Consequently, the refrigerant leakage detec-
tion sensor 13 performs detection in the state where the
predetermined amount of refrigerant is retained, in the
case where the leakage of the refrigerant occurs. There-
fore, in the air conditioning system 1, the missing detec-
tion by the refrigerant leakage detection sensor 13 can
be inhibited, the drive time of the refrigerant leakage de-
tection sensor 13 can be shortened, and the decrease in
amount of power stored in the power storage unit 52 can
be suppressed.

[0173] As in the present embodiment, the external
power source controller 50 may intermittently operate the
refrigerant leakage detection sensor 13, when a time
elapses until the refrigerant reaches a predetermined
concentration, after one of stop of the ventilation device
14 and start of the operation of the refrigerant leakage
detection sensor 13, in the case where the supply from
the commercial AC power source 9 is stopped.

[0174] Consequently, in the air conditioning system 1,
the time to drive the refrigerant leakage detection sensor
13 in the predetermined time can be shortened, and the
decrease in amount of power stored in the power storage
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unit 52 can be suppressed.

[0175] Therefore, in the air conditioning system 1, the
refrigerant leakage detection sensor 13 can be driven
over a longer period.

(Embodiment 2)

[0176] Hereinafter, Embodiment 2 will be described
with reference to Fig. 5.

[0177] Fig. 5is a block diagram showing a configura-
tion of an air conditioning system 100 according to Em-
bodiment 2.

[0178] In Fig. 5, the same part as in Fig. 1 is denoted
with the same reference sign and description thereof is
omitted.

[2-1. Configuration]

[0179] The air conditioning system 100 according to
Embodiment 2 is different from the air conditioning sys-
tem 1 according to Embodiment 1 in that at least a heat
source sensing sensor 80 is disposed. The heat source
sensing sensor 80 is an example of a device that detects
whether or not a person or a thing that may be affected
by a refrigerant that leaks into an indoor space 70 pro-
vided with indoor unit 11 of the air conditioning system
100.

[2-1-2. Configuration of Heat Source Sensing Sensor]

[0180] In the present embodiment, the heat source
sensing sensor 80 is disposed in the indoor space 70.
The heat source sensing sensor 80 may be disposed
integrally with the indoor unit 11.

[0181] The heat source sensing sensor 80 is a heat
sensor that senses a heat source emitting a predeter-
mined or more temperature in the indoor space, for ex-
ample, an infrared detector or a thermistor. The heat
source sensing sensor 80 of the present embodiment
senses the heat source at a temperature equal to or more
than a temperature at which the heat source can be an
ignition source of a refrigerant for use in the air condi-
tioning system 100. Examples of this heat source include
fire of a lighter, and an electric heater.

[0182] Note that the air conditioning system 100 is not
limited to the heat sensor, and the heat source may be
detected with a camera or the like.

[0183] The heat source sensing sensor 80 is config-
ured to communicate with each of anindoor unit controller
20 and an external power source controller 50. Each of
the indoor unit controller 20 and the external power
source controller 50 can acquire the detection result of
the heat source sensing sensor 80.

[2-2. Operation]

[0184] Hereinafter, an operation of the air conditioning
system 100 including the above configuration will be de-
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scribed.

[0185] Fig. 6 is a flowchart showing the operation of
the air conditioning system 100 in a case where a com-
mercial AC power source 9 is in a power failure state.
[0186] As described above, in the air conditioning sys-
tem 100, in the case where the commercial AC power
source 9is in the power failure state, the external power
source controller 50 detects that power supply from a
PCB 22 to an external power source kit 15 is stopped.
Then, the external power source controller 50 drives a
refrigerant leakage detection sensor 13, and determines
whether or not the refrigerant leakage detection sensor
13 detects leakage of the refrigerant (step SB1).

[0187] In a case where it is determined that the refrig-
erant leakage detection sensor 13 detects the leakage
of the refrigerant (YES in step SB1), the external power
source controller 50 drives a ventilation device 14, stops
the driving of the refrigerant leakage detection sensor
13, and drives an alarm device 16 (step SB2). The alarm
device 16 notifies a management center that the refrig-
erantleakage detection sensor 13 detects the refrigerant.
[0188] Also, the refrigerant leakage detection sensor
13 and the ventilation device 14 are inhibited from being
simultaneously driven, and decrease in amount of power
stored in a power storage unit 52 is accordingly sup-
pressed.

[0189] Then, an operator is instructed by the manage-
ment center to repair a refrigerant leakage portion (step
SB3).

[0190] In acase where itis determined in the step SB1

that the refrigerant leakage detection sensor 13 does not
detect the leakage of the refrigerant (NO in step SB1),
the external power source controller 50 drives the heat
source sensing sensor 80, to detect from the detection
result of the heat source sensing sensor 80 whether or
not the heat source at the temperature equal to or more
than the temperature at which the heat source can be
the ignition source of the refrigerantis present (step SB4).
[0191] In a case where it is determined that the heat
source is present (YES in step SB4), the external power
source controller 50 drives the ventilation device 14, and
stops the driving of the refrigerant leakage detection sen-
sor 13 (step SB5).

[0192] Then, the external power source controller 50
operates the ventilation device 14 for a predetermined
time, and then stops the ventilation device (step SB6).
Here, this predetermined time is a ventilation time be-
tween a set time T1 thatis an upper limit value and a set
time T2 that is a lower limit value as described in Em-
bodiment 1, the ventilation time being determined by the
external power source controller 50 depending on a re-
maining amount of power in the power storage unit 52.

[0193] The external power source controller 50 stops
the ventilation device 14, and then drives the refrigerant
leakage detection sensor 13, to determine whether or
not the refrigerant leakage detection sensor 13 detects
the leakage of the refrigerant (step SB7).

[0194] In a case where it is determined that the refrig-
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erant leakage detection sensor 13 detects the leakage
of the refrigerant (YES in step SB7), the external power
source controller 50 controls each part of the air condi-
tioning system 100, to perform the steps SB2 and SB3.
[0195] Inacase whereitis determinedinthe step SB7
that the refrigerant leakage detection sensor 13 does not
detect the leakage of the refrigerant (NO in step SB7),
the external power source controller 50 stops the driving
of the refrigerantleakage detection sensor 13 (step SB8).
Then, itis determined whether or not the commercial AC
power source 9 recovers from the power failure state
(step SB9). In a case whereitis determined that the com-
mercial AC power source 9 recovers from the power fail-
ure state, the external power source controller 50 returns
the air conditioning system 100 to a usual operation (step
SB10).

[0196] Inacase whereitis determined inthe step SB4
that the heat source is present in the indoor space 70
(NO in step SB11), the external power source controller
50 continuously stops the ventilation device 14, and
drives the refrigerant leakage detection sensor 13 (step
SB11). Then, the refrigerant leakage detection sensor
13 performs the step SB7 to determine whether or not
the refrigerant leakage detection sensor 13 detects the
leakage of the refrigerant.

[0197] Note thatin Embodiment 2, the air conditioning
system 100 is controlled by determining whether or not
the heat source is present in the indoor space 70 by use
of the heat source sensing sensor 80. However, the
present disclosure is not limited to this example. For ex-
ample, the air conditioning system 100 may be controlled
depending on a detection result obtained by detecting
whether or not and how many persons are present in the
indoor space 70, by use of a camera, an objective sensor,
a human detection sensor or the like. Furthermore, when
making these determinations, the predetermined volume
Vrin the indoor space 70, the volume of the whole indoor
space 70 or the like may be reflected.

(Another Embodiment)

[0198] Asabove, Embodiments 1 and 2 have been de-
scribed as illustration of a technology disclosed in the
present application. However, the technology in the
present disclosure is not limited to this illustration, and is
also applicable to an embodiment subjected to change,
replacement, addition, omission or the like. Also, respec-
tive constituent elements described above in Embodi-
ments 1 and 2 may be combined, to form a new embod-
iment.

[0199] Then, the other embodiment will be illustrated
hereinafter.
[0200] Inthe above embodiments, there are notrestric-

tions on the numbers of units of the outdoor unit 10 and
the indoor unit 11 included in the air conditioning systems
1 and 100. For example, the air conditioning system 1
may include a configuration where one unit of the outdoor
unit 10 is connected to one unit of the indoor unit 11.
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[0201] In the above embodiments, in the configura-
tions of Figs. 1 and 5, power is supplied from the common
commercial AC power source 9 to the device to which
commercial power supply is available, but the present
disclosure is not limited to this example, and the com-
mercial AC power sources 9 may be provided independ-
ently to some or all of the devices, respectively. That is,
a plurality of commercial AC power sources 9 may be
connected to each of the air conditioning systems 1 and
100.

[0202] The refrigerant leakage detection sensor 13
may be disposed in the housing of the indoor unit 11. In
this case, in the above step SA12, the refrigerant leakage
detection sensor 13 may be driven immediately after the
ventilation device 14 is stopped. Further, in this case, the
step SA17 may be omitted.

[0203] Note that the above embodiments are de-
scribed to illustrate the technology in the present disclo-
sure, and may be therefore subjected to various changes,
replacements, additions, omissions and the like in the
scope of claims or the equal scope.

[Industrial Applicability]

[0204] The present disclosure is applicable to an air
conditioning system including a plurality of devices for
countermeasures against refrigerant leakage. Specifi-
cally, the present disclosure is applicable, for example,
to an air conditioning system that drives the plurality of
devices for the countermeasures against refrigerant
leakage even under power failure.

[Reference Signs List]

[0205]

1,100  air conditioning system

9 commercial AC power source (commercial
power source)

11 indoor unit

13 refrigerantleakage detection sensor (detection
sensor)

14 ventilation device

15 external power source kit

29 indoor heat exchanger (heat exchanger)

80 heat source sensing sensor

50 external power source controller

52 power storage unit

70 indoor space

Claims

1. An air conditioning system comprising:

a refrigeration cycle to circulate a slightly flam-
mable refrigerant or a flammable refrigerant,
and
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an indoor unit (11) including a heat exchanger
(29) connected to the refrigeration cycle, the in-
door unit being installed in an indoor space (70),
the air conditioning system characterized by
comprising:

arefrigerant sensor (13) that detects the re-
frigerant leaking from the indoor unit,

a ventilation device (14) that ventilates the
indoor space,

a power storage unit (52) that is charged by
a commercial power source (9), and

a controller (50), wherein the refrigerant
sensor and the ventilation device are oper-
ated by the commercial power source, and
the controller operates the ventilation de-
vice with power of the power storage unit,
in a case where supply from the commercial
power source is stopped.

The air conditioning system according to claim 1,
wherein the controller operates the ventilation device
with the power of the power storage unit, to ventilate
an indoor volume of air, in the case where the supply
from the commercial power source is stopped.

The air conditioning system according to claim 1 or
2, wherein the controller operates the ventilation de-
vice for a predetermined time, depending on a re-
maining amount of power in the power storage unit
and a ventilation amount of the ventilation device.

The air conditioning system according to any one of
claims 1 to 3, wherein the controller operates the
ventilation device for a time or more when a refrig-
erant concentration in the indoor space decreases
to a predetermined value or less, in a case where it
is supposed that the refrigerant leaks into the indoor
space during power failure.

The air conditioning system according to claim 4,
wherein the time when the refrigerant concentration
in the indoor space decreases to the predetermined
value or less is equal to or less than a time required
for the ventilation device to ventilate the indoor vol-
ume of air.

The air conditioning system according to any one of
claims 1 to 5, wherein the controller

operates the refrigerant sensor with the power
of the power storage unit, in the case where the
supply from the commercial power source is
stopped, and

executes a first ventilating operation, the first
ventilating operation comprising:

operating the ventilation device with the power
of the power storage unit, in at least one of a
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case where the refrigerant sensor detects the
leakage of the refrigerant and a case where it is
determined that the refrigerant sensor does not
function normally.

The air conditioning system according to claim 6,
wherein the controller executes a second ventilating
operation comprising alternately repeating driving
and stopping of the ventilation device, when a pre-
determined time elapses after the first ventilating op-
eration is started.

The air conditioning system according to claim 7,
wherein the controller executes a third ventilating op-
eration, the third ventilating operation comprising al-
ternately repeating the driving and stopping of the
ventilation device, and lengthening a stop time of the
ventilation device more thanin the second ventilating
operation, when a predetermined time elapses after
the second ventilating operation is executed.

The air conditioning system according to any one of
claims 6 to 8, wherein the controller executes a fourth
ventilating operation, the fourth ventilating operation
comprising decreasing a ventilation amount of the
ventilation device, when a predetermined time elaps-
es after the first ventilating operation is started.

The air conditioning system according to any one of
claims 1 to 9, wherein the controller operates the
ventilation device, in a state where supply of power
to the refrigerant sensor is stopped, in a case of op-
erating the refrigerant sensor and the ventilation de-
vice with the power of the power storage unit.

The air conditioning system according to any one of
claims 1 to 10, wherein the controller operates the
refrigerant sensor when a predetermined time elaps-
es after the ventilation device is stopped, in a case
of operating the refrigerant sensor and the ventilation
device with the power of the power storage unit.

The air conditioning system according to any one of
claims 1 to 11, wherein the controller intermittently
operates the refrigerant sensor, when a time elapses
until the refrigerant reaches a predetermined con-
centration, after one of stop of the ventilation device
and start of the operation of the refrigerant sensor,
in the case where the supply from the commercial
power source is stopped.
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