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(67)  The present disclosure provides an air condi-
tioner that allows the user to be more easily aware of that
the service life of the refrigerant sensor and thus has
improved safety. An air conditioner including an outdoor
unit 10, an indoor unit 20 that is connected to the outdoor
unit 10 via a refrigerant pipe 16 and performs air condi-
tioning in an air conditioning space, a refrigerant sensor
30 that detects leakage, in the air conditioning space, of

refrigerant, and a remote controller 40 for operating air
conditioning operation includes a control unit 50 that, in
a case in which the cumulative energization time of the
refrigerant sensor 30 has reached a reference time, per-
forms control so as to make a warning notification on the
remote controller 40 and stop air conditioning operation
at specified intervals.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001]
ers.

The present disclosure relates to air condition-

Description of the Related Art

[0002] As a conventional technique, Japanese Patent
No. 6656490 discloses that an air conditioner that makes
a pre-event notification before the cumulative energiza-
tion time of a refrigerant sensor reaches the service life
time of the refrigerant sensor, that makes a post-event
notification when the cumulative energization time has
reached the service life time of the refrigerant sensor,
and that when the refrigerant sensor failed after the cu-
mulative energization time had reached the service life
ofthe refrigerant sensor, makes a notification onthe serv-
ice life of the refrigerant sensor and then stops the air
conditioning operation.

SUMMARY OF THE INVENTION

[0003] The present disclosure provides an air condi-
tioner that allows the user to be more easily aware of the
service life of the refrigerant sensor and thus has im-
proved safety.

[0004] An air conditioner according to the present dis-
closure is an air conditioner including an outdoor unit, an
indoor unit that is connected to the outdoor unit via a
refrigerant pipe and performs air conditioning in an air
conditioning space, arefrigerant sensorthatdetects leak-
age, in the air conditioning space, of refrigerant, and a
remote controller for operating air conditioning operation,
the air conditioner including a control unit that, in a case
in which the cumulative energization time of the refriger-
ant sensor has reached a reference time, performs con-
trol so as to make a warning notification on the remote
controller and stop air conditioning operation.

[0005] In the present disclosure, when the cumulative
energization time of the refrigerant sensor has reached
the reference time, an alert notification is made on a re-
mote controller, and also the air conditioning operation
is stopped, and thus, the user is more easily aware of
the alert notification on the remote controller because of
the stoppage of the air conditioning operation. Thus, the
user can take measures on the service life of the refrig-
erant sensor such as making contact with a maintenance
provider, and this leads to improvement of the safety.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is arefrigeration cycle diagram illustrating the
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configuration of an air conditioner in Embodiment 1;
FIG. 2 is a block diagram illustrating the control con-
figuration of Embodiment 1;

FIGS. 3A to 3D are explanatory diagrams illustrating
examples of warning notifications on a remote con-
troller in air conditioning operation; and

FIG. 4 is a flowchart showing the operation of Em-
bodiment 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

(Underlying Knowledge of the Present Disclosure)

[0007] At the time when the inventors conceived the
present disclosure, there was a technique in which a pre-
event notification is made before the cumulative ener-
gization time of the refrigerant sensor reaches the service
life time of the refrigerant sensor, a post-event notification
is made when the cumulative energization time has
reached the service life time of the refrigerant sensor,
and when the refrigerant sensor failed after the cumula-
tive energization time had exceeded the service life time
of the refrigerant sensor, a notification on the service life
of the refrigerant sensor is made, and then, the air con-
ditioning operation is stopped.

[0008] However, although the conventional technique
includes a pre-event notification, a service-life-time noti-
fication, and a post-event notification regarding the serv-
ice life of the refrigerant sensor, there is possibility that
just notifying the service life of the refrigerant sensor can-
not allow the user to be aware of the notification, and the
inventors having realized this problem constructed the
subject matter of the presentdisclosure to solve the prob-
lem.

[0009] The present disclosure provides an air condi-
tioner that allows the user to be more easily aware of the
service life of the refrigerant sensor and thus has im-
proved safety.

[0010] Hereinafter, an embodiment will be described
in detail with reference to the drawings. However, de-
tailed description may be omitted if it is not necessary.
For example, detailed description of already well known
matters and repetitive description of substantially the
same configurations may be omitted. This is to avoid the
following description becoming unnecessarily lengthy
and to help those skilled in the art understand the disclo-
sure more easily.

[0011] Note that the attached drawings and the follow-
ing description are provided to help those skilled in the
art fully understand the present disclosure and hence not
intended to limit the subject matter described in the
claims.

(Embodiment 1)

[0012] Hereinafter, Embodiment 1 will be described
with reference to FIGS. 1 and 2.



3 EP 4 253 855 A1 4

[1-1. Configuration of Air Conditioner]

[0013] First, the configuration of an air conditioner will
be described.
[0014] FIG. 1 is a refrigeration cycle diagram illustrat-

ing the configuration of an air conditioner.

[0015] As illustrated in FIG. 1, an air conditioner 1 in-
cludes an outdoor unit 10 and an indoor unit 20. The
outdoor unit 10 houses a compressor 11, a four-way
valve 12 that switches refrigerant flow paths, an outdoor
heat exchanger 13, an outdoor fan 14, and an outdoor
throttle device 15, and these compressor 11, four-way
valve 12, outdoor heat exchanger 13, and outdoor throttle
device 15 are sequentially connected with a refrigerant
pipe 16.

[0016] The indoor unit 20 houses an indoor heat ex-
changer 21, an indoor throttle device 22, and an indoor
fan 23, and the indoor heat exchanger 21 and the indoor
throttle device 22 are connected via a refrigerant pipe 24.
[0017] The compressor 11 of the outdoor unit 10 and
the indoor heat exchanger 21 of the indoor unit 20 are
connected with a liquid refrigerant pipe 25 and a gas re-
frigerant pipe 26.

[0018] Each of the liquid refrigerant pipe 25 and the
gas refrigerant pipe 26 has a refrigerant shut-off valve
27 at its intermediate portion.

[0019] The indoor unit 20 houses a refrigerant sensor
30 for detecting leakage the refrigerant. Note that the
configuration may be such that the refrigerant sensor 30
is a unit separate from the indoor unit 20 and set in a
place in the air conditioning space.

[0020] A remote controller 40 for air conditioning op-
erationis placed in the air conditioning space. The remote
controller 40 includes a display section 41 and an oper-
ation section 42.

[0021] The display section 41 shows specified repre-
sentation, for example, the temperature set for the air
conditioning space, the current room temperature, the
operation type such as cooling, heating, dehumidifica-
tion, or the like, the air direction, the time, and the like.
[0022] Theoperationsection 42 includes, forexample,
a plurality of operation switches, with which the set tem-
perature, the operation type, the air flow rate, the air di-
rection, and the like can be set.

[1-2. Control Configuration]

[0023] Next, the control configuration of the present
embodiment will be described.

[0024] FIG. 2 is a block diagram illustrating the control
configuration of the present embodiment.

[0025] As illustrated in FIG. 2, the air conditioner in-
cludes a control unit 50 and a storage unit 51.

[0026] The control unit 50, for example, includes a
processor such as a CPU and an MPU that executes
programs and memory such as ROM and RAM, and the
hardware and software cooperate to execute various
processes such that the processor reads a control pro-

10

15

20

25

30

35

40

45

50

55

gram stored in the memory and executes processes.
[0027] The control unit 50, based on the control pro-
gram, according to operation on the remote controller 40,
controls the compressor 11, the outdoor throttle device
15, and the outdoor fan 14 of the outdoor unit 10, and
the indoor fan 23 and the indoor throttle device 22 of the
indoor unit 20.

[0028] The control unit 50 is configured to receive de-
tection signals of the refrigerant sensor 30, and in the
case in which the refrigerant sensor 30 detects leakage
of the refrigerant, the control unit 50, for example, per-
forms control to stop the compressor 11 and close the
refrigerant shut-off valves 27.

[0029] The storage unit 51 stores, for example, infor-
mation sent from the remote controller 40. In addition,
the control unit 50 counts the energization time of the
refrigerant sensor 30, calculates the cumulative ener-
gization time, and stores it in the storage unit 51.
[0030] The control unit 50, based on the cumulative
energization time of the refrigerant sensor 30, makes a
warning notification on the remote controller 40.

[0031] The control unit 50 determines whether the cu-
mulative energization time of the refrigerant sensor 30
has reached a first reference time. The first reference
time is a specified time before the cumulative energiza-
tion time of the refrigerant sensor 30 reaches its service
life. Specifically, for example, in the case in which the
service life of the refrigerant sensor 30 is five years, the
first reference time is set to 60 days before the service
life. The first reference time may be set as appropriate.
[0032] In the case in which the control unit 50 deter-
mines that the cumulative energization time of the refrig-
erant sensor 30 has reached the first reference time, the
control unit 50 performs control to make a warning noti-
fication in a first mode on the remote controller 40.
[0033] The warning notification in the first mode, for
example, indicates an error code and an inspection dis-
play calling for inspection in a flashing manner.

[0034] Then, the control unit 50 controls to stop the air
conditioning operation. Since the user is thought to tend
to check the remote controller 40 when the control unit
50 stops air conditioning operation as above, it is more
likely that the user will recognize that the service life of
the refrigerant sensor 30 has been reached.

[0035] Afterthat, inthe casein which the user operates
the operation section 42 of the remote controller 40 to
resume air conditioning operation, the control unit 50 per-
forms control in a second mode that only indicates in-
spection display in a flashing manner without indicating
the error code.

[0036] After the first reference time has passed, when
a specified first set period has passed, the control unit
50 stops the air conditioning operation and performs con-
trol to make a warning notification in the first mode on
the remote controller 40.

[0037] Here, the first period is set to, for example, sev-
en days. The first period may be set as appropriate.
[0038] Then, in the case in which the air conditioning
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operation is resumed, the control unit 50 performs control
such that the remote controller 40 will make a warning
notification in the second mode.

[0039] These operations are repeated at first intervals.
This operation causes the user to check the remote con-
troller 40, and this makes it more likely for the user to
recognize that the service life of the refrigerant sensor
30 is coming.

[0040] Note thatthe controlin the presentembodiment
is performed such that air conditioning operation is
stopped when the first reference time has passed, but
the configuration may be such that when the first refer-
ence time has passed, the control unit 50 performs con-
trol so as to make only a warning notification on the re-
mote controller 40 and continue the air conditioning op-
eration. This is because if the air conditioning operation
is stopped, there is a possibility the user’'s comfort can
be impaired. This is also because the service life of the
refrigerant sensor 30 has not come yet and hence con-
tinuing the air conditioning operation will not cause a
problem.

[0041] Alternatively, the configuration may be such
that after the first reference time has passed, and when
notification time has come, the control unit 50 performs
control so as to stop the air conditioning operation under
conditions in which the user’s comfort would not be im-
paired. With this configuration, it is possible to prevent
or reduce impairment in the user's comfort. The notifica-
tion time is, for example, the time when the first period
has passed after operation is resumed. The cases in
which the user’s comfort would not be impaired means,
for example, cases in which the temperature difference
between the temperature set by the remote controller 40
and the room temperature or the outdoor temperature is
within a specified value. Specifically, in winter, it may be
the daytime, and in summer, it may be early morning or
evening.

[0042] Note that in the case in which the refrigerant
sensor 30 is a unit separate from the indoor unit 20 and
set in the air conditioning space, the control may be per-
formed so as to make, in addition to the warning notifi-
cation on the remote controller 40, a warning notification
by the refrigerant sensor 30. Such control makes it more
likely for the user to recognize that the service life of the
refrigerant sensor 30 is coming. In the case in which the
refrigerant sensor 30 is included in the indoor unit 20, the
control may be performed so as not to make a warning
notification by the refrigerant sensor 30.

[0043] The warning notification for the case in which
the first reference time has passed may be made by a
central management center that manages the air condi-
tioner.

[0044] The control unit 50 determines whether the cu-
mulative energization time of the refrigerant sensor 30
has reached a second reference time, and in the case in
which the control unit 50 determines that the cumulative
energization time of the refrigerant sensor 30 has
reached the second reference time, the control unit 50
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performs control so as to stop the air conditioning oper-
ation and make a warning notification in the first mode
on the remote controller 40.

[0045] The second reference time is the service life of
the refrigerant sensor 30. In the case in which the service
life of the refrigerant sensor 30 is five years, the second
reference time is five years.

[0046] Afterthat, inthe case in which the user operates
the operation section 42 of the remote controller 40 to
resume air conditioning operation, the control unit 50 per-
forms control in a second mode that does not indicate
the error code but only indicates inspection display in a
flashing manner.

[0047] After the second reference time has passed,
when a specified second period has passed, the control
unit 50 performs control so as to stop the air conditioning
operation and make a warning notification in the first
mode on the remote controller 40.

[0048] Here, the second period is set to, for example,
one day. The second set time may be set as appropriate.
[0049] In the case in which the air conditioning opera-
tion is resumed, the control unit 50 performs control so
as to make a warning notification in the second mode on
the remote controller 40.

[0050] These operations are repeated at second inter-
vals. This operation causes the user to check the remote
controller 40, and this makes it more likely for the user
to recognize that the service life of the refrigerant sensor
30 has come.

[0051] Inaddition,inthe casein which athird reference
time has passed, the control unit 50 performs control so
as to prohibit the operation of the air conditioner.
[0052] The thirdreferencetimeisintended tobealong-
er time than the second reference time, and for example,
the third reference time is set within a range from six
months to two years or so longer than the service life of
the refrigerant sensor 30.

[0053] When the third reference time has passed, the
operation of the air conditioner is prohibited for safety
reasons because there is no guarantee that the refriger-
ant sensor 30 will operate normally.

[0054] In the case in which the control unit 50 detects
a special operation on the remote controller 40 or the
like, the control unit 50 can reset the cumulative ener-
gization time of the refrigerant sensor 30. The special
operation on the remote controller 40 or the like is, for
example, an operation of pressing a plurality of buttons
on the remote controller at the same time continuously
for a specified time, or the like.

[0055] Inthe case in which the control unit 50 receives
a detection signal indicating leakage of the refrigerant
from the refrigerant sensor 30, the control unit 50 stops
the compressor 11, stops the air conditioning operation,
and rotationally drives the indoor fan 23. This operation
agitates the refrigerant leaked in the air conditioning
space. After that, the control unit 50 performs control so
as not to permit resumption of air conditioning operation
until the control unit 50 detects that the circuit breaker is
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turned on after it is turned off and also detects a special
operation on the remote controller 40 or the like. In other
words, since the control is performed so as not to allow
resumption of air conditioning operation until the above
operation is performed, it is possible to prevent air con-
ditioning operation from being resumed arbitrarily by the
user’s operation without an appropriate measure against
the leakage of the refrigerant.

[0056] When the control unit 50 detects an irregular
state of the refrigerant sensor 30, the control unit 50 stops
the compressor 11 and stops the air conditioning oper-
ation. An irregular state of the refrigerant sensor 30 is,
for example, a state in which the voltage value of the
refrigerant sensor 30 is an irregular value, or the like.
Atfter the control unit 50 detects an irregular state of the
refrigerant sensor 30, the control unit 50 performs control
so as not to permit resumption of air conditioning oper-
ation until the control unit 50 detects the circuit breaker
is turned on after it is turned off.

[0057] In other words, since the control is performed
so as not to permit resumption of air conditioning oper-
ation until the above operation is performed, it is possible
to prevent air conditioning operation from being resumed
arbitrarily by the user’s operation in the state in which
inspection or replacement of the refrigerant sensor 30
have not been made.

[0058] Because the importance of safety measures is
in the order of detection of the leakage of the refrigerant,
detection of an irregular state of the refrigerant sensor
30, and the state of the service life of the refrigerant sen-
sor 30, the conditions for resuming the air conditioning
operation from the state in which the air conditioning op-
eration is stopped are set such that the condition for the
case in which the leakage of the refrigerant is detected
is the strictest, the condition for the case in which an
irregular state of the refrigerant sensor 30 is detected is
the second strictest, and the condition for the case in
which the service life of the refrigerant sensor 30 is de-
tected is the least strict. This configuration makes it pos-
sible to achieve both the convenience and safety of the
user.

[0059] FIGS. 3A to 3D are explanatory diagrams illus-
trating examples of warning notifications on the remote
controller 40 in air conditioning operation.

[0060] As illustrated in FIG. 3A, the display section 41
in air conditioning operation displays specified informa-
tion such as the set temperature and the operation mode.
[0061] Then, in the case in which the cumulative en-
ergization time of the refrigerant sensor 30 has reached
the first reference time or the second reference time, the
air conditioning operation is stopped, and as illustrated
in FIG. 3B, a warning 60 that calls for inspection and
indicates the error code is displayed, which is a warning
notification in the first mode.

[0062] Inthe case in which the "ON/OFF" button is op-
erated in the state of FIG. 3B, and air conditioning oper-
ation isresumed, as illustrated in FIG. 3C, only a warning
60 calling forinspection is displayed in a flashing manner,

10

15

20

25

30

35

40

45

50

55

which is a warning notification in the second mode.

[0063] Then, inthe state in which the "ON/OFF" button
isoperatedin the state of FIG. 3C, and the air conditioning
operation is stopped, as illustrated in FIG. 3D, a warning
60 calling for inspectionis displayed in a flashing manner.

[1-2. Operation]

[0064] Next, the operation of the present embodiment
will be described.

[0065] FIG. 4 is a flowchart showing the operation of
Embodiment 1.

[0066] When the air conditioner is installed, the control
unit 50 starts counting the cumulative energization time
of the refrigerant sensor 30 (ST1).

[0067] The control unit 50 determines whether the cu-
mulative energization time of the refrigerant sensor 30
has reached the first reference time (ST2).

[0068] If the control unit 50 determines that the cumu-
lative energization time of the refrigerant sensor 30 has
reached the first reference time (ST2: YES), the control
unit 50 stops air conditioning operation and makes a
warning notification in the first mode that calls for inspec-
tion and indicates the error code (ST3).

[0069] Then, in the case in which air conditioning op-
eration is turned on by operation on the remote controller
40 (ST4: YES), the control unit 50 resumes air condition-
ing operation and makes an alert notification in the sec-
ond mode that only displays a waring 60 calling for in-
spection (ST5).

[0070] When the first period has passed since the op-
eration was resumed (ST6: YES), the air conditioning
operation is stopped, and an alert notification is made in
the first mode (ST3). This operation is repeated every
time the first period passes.

[0071] The control unit 50 determines whether the cu-
mulative energization time of the refrigerant sensor 30
has reached the second reference time (ST7), and if the
control unit 50 determines that the cumulative energiza-
tion time has reached the second reference time (ST7:
YES), the control unit 50 stops air conditioning operation
and makes a warning notification in the first mode that
calls for inspection and indicates the error code (ST8).
[0072] Then, in the case in which air conditioning op-
eration is turned on by operation on the remote controller
40 (ST9: YES), the control unit 50 resumes air condition-
ing operation and makes an alert notification in the sec-
ond mode that only displays a warning 60 calling for in-
spection (ST10).

[0073] When the second period has passed since the
operation was resumed (ST11: YES), the air conditioning
operation is stopped, and an alert notification is made in
the first mode (ST8). This operation is repeated every
time the second period passes.

[0074] Then, in the case in which the control unit 50
determines that the cumulative energization time of the
refrigerant sensor 30 has reached the third reference
time (ST12: YES), the control unit 50 performs control
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so as to prohibit the operation of the air conditioner
(ST13).

[1-3. Effects etc.]

[0075] Ashasbeendescribedabove,anairconditioner
of the present embodiment including an outdoor unit 10,
an indoor unit 20 that is connected to the outdoor unit 10
via a refrigerant pipe and performs air conditioning in an
air conditioning space, a refrigerant sensor 30 that de-
tects leakage, in the air conditioning space, of refrigerant,
and a remote controller 40 for operating air conditioning
operation includes a control unit 50 that, in a case in
which the cumulative energization time of the refrigerant
sensor 30 has reached areference time, performs control
so as to make a warning notification on the remote con-
troller 40 and stop air conditioning operation at specified
intervals.

[0076] Withthis configuration, whenthe cumulative en-
ergization time of the refrigerant sensor 30 has reached
the reference time, an alert notification is made on a re-
mote controller 40, and also the air conditioning operation
is stopped, and thus, the user is more easily aware of
the alert notification on the remote controller 40 because
of the stoppage of the air conditioning operation. Thus,
the user can take measures on the service life of the
refrigerant sensor 30 such as making contact with a main-
tenance provider, and this leads to improvement of the
safety.

[0077] In the present embodiment, when the cumula-
tive energization time of the refrigerant sensor 30 has
reached the reference time, the control unit 50 stops the
air conditioning operation and makes, on the remote con-
troller 40, a warning notification in a first mode indicating
that the notification is a warning notification on the service
life of the refrigerant sensor 30, and in a case in which
air conditioning operation is resumed, the control unit 50
makes a warning notification in a second mode on the
remote controller 40.

[0078] With this configuration, it is possible to indicate
a warning calling for inspection of the refrigerant sensor
30 and the error code on the remote controller 40 when
stopping the air conditioning operation, and thus, the er-
ror code can be checked only when the air conditioning
operation is stopped, and the user checks the remote
controller 40. Then, in the case in which air conditioning
operation is resumed, displaying only the warning in a
flashing manner enables the user to recognize that in-
spection is necessary.

[0079] In the present embodiment, the specified inter-
val is longer when the cumulative energization time of
the refrigerant sensor 30 has reached a first reference
time than when the cumulative energization time of the
refrigerant sensor 30 has reached a second reference
time that is longer than the first reference time.

[0080] Withthis configuration, since there is some time
until the service life of the refrigerant sensor 30 when the
cumulative energization time reaches the first reference
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time which is shorter than the service life of the refrigerant
sensor 30, itis possible to prevent impairment of the us-
er’s convenience by making a warning notification includ-
ing stopping the air conditioning operation atlonger spec-
ified intervals. In contrast, when the cumulative energiza-
tion time has reached the second reference time, the
cumulative energization time exceeded the service life
of the refrigerant sensor 30, and thus, an alert notification
including stopping the air conditioning is made at short
specified intervals, so that the user will be more easily
aware of the alert notification. In other words, this makes
it possible to achieve both the convenience and safety
of the user.

[0081] In the present embodiment, when the cumula-
tive energization time of the refrigerant sensor 30 has
reached a first reference time, the control unit 50 makes
a warning notification on the remote controller 40 and
continues the air conditioning operation and, when the
cumulative energization time of the refrigerant sensor 30
has reached the second reference time which is longer
than the first reference time, the control unit 50 performs
control so as to make an alert notification on the remote
controller 40 and stop air conditioning operation at spec-
ified intervals.

[0082] With this configuration, since stopping air con-
ditioning operation may impair the user’s comfort, control
to stop the air conditioning operation is not performed
until the cumulative energization time exceeds the sec-
ond reference time, and this makes it possible to keep
the user’s comfort. In contrast, when the cumulative en-
ergization time has reached the second reference time,
the cumulative energization time exceeded the service
life of the refrigerant sensor 30, and thus, an alert notifi-
cation including stopping the air conditioning operation
is made at short specified intervals, so that the user can
be aware of the alert notification. In other words, this
makes it possible to achieve both the convenience and
safety of the user.

[0083] In the present embodiment, when the cumula-
tive energization time of the refrigerant sensor 30 has
reached a first reference time, the control unit 50 makes
a warning notification on the remote controller 40, and in
a case in which the cumulative energization time of the
refrigerant sensor 30 has reached a notification time, and
also the temperature difference between the set temper-
ature and the room temperature is smaller than or equal
to a specified value, the control unit 50 stops the air con-
ditioning operation, and when the cumulative energiza-
tion time of the refrigerant sensor 30 has reached a sec-
ond reference time that is longer than the first reference
time, the control unit 50 performs control so as to stop
air conditioning operation when the cumulative energiza-
tion time of the refrigerant sensor 30 has reached a no-
tification time.

[0084] Although stopping air conditioning operation as
above may impair the user’s comfort, air conditioning op-
eration without impairing the user’'s comfort is possible
by stopping air conditioning operation under the condition



11 EP 4 253 855 A1 12

that the temperature difference between the set temper-
ature and the room temperature is lower than or equal
to a specified value, and that the users’ comfort would
not be impaired. In contrast, when the cumulative ener-
gization time has reached the second reference time, the
cumulative energization time exceeded the service life
of the refrigerant sensor 30, and thus, an alert notification
including stopping the air conditioning operation is made
at short specified intervals, so that the user can be aware
of the alert notification.

[0085] In the present embodiment, when the cumula-
tive energization time of the refrigerant sensor 30 has
reached a third reference time that is longer than the
second reference time, the control unit 50 prohibits air
conditioning operation.

[0086] With this configuration, since air conditioning
operation is prohibited in the case in which the cumulative
energization time of the refrigerant sensor 30 has
reached the third reference time which is longer than the
service life of the refrigerant sensor 30, air conditioning
operation in the state in which the refrigerant sensor 30
may not perform normally is prohibited, and this operation
improves the safety.

(Other Embodiments)

[0087] As above, Embodiment 1 has been described
as an example of a technique disclosed in the present
application.

[0088] However, the technique in the present disclo-
sure is not limited to this embodiment, but the technique
in the present disclosure can also be applied to embod-
iments including changes, replacement, addition, and
omission. In addition, new embodiments may be made
by combining components described in the above Em-
bodiment 1.

[0089] Although Embodiment 1 describes the control
to indicate an error code and inspection display calling
for inspection in a flashing manner as an example of a
warning notification in the first mode, the present disclo-
sure is not limited to this example. For example, only an
error code may be displayed, or something explicitly in-
dicating an error related to the service life of the refrig-
erant sensor 30 may be displayed. In short, it only needs
to be a display mode that allows maintenance providers
or users to realize that a warning notification related to
the service life of the refrigerant sensor 30 was made.
[0090] Although Embodiment 1 describes the control
to indicate only inspection display in a flashing manner
withoutindicating an error code, as an example of a warn-
ing notification in the second mode, the present disclo-
sure is not limited to this example. For example, it may
be continuously lit inspection display or the like.

[0091] Embodiment 1 describes the configuration in
which after the cumulative energization time of the refrig-
erant sensor 30 has reached the first reference time, the
second reference time, the first elapsed time, or the sec-
ond elapsed time, a first warning notification is made,
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and air conditioning operation is stopped, and after that,
when air conditioning operation is resumed, a second
warning notification is made, but the present disclosure
is not limited to this example. The way of the warning
notification for the case in which the cumulative energiza-
tion time of the refrigerant sensor 30 has reached the
first reference time or the second reference time and the
way of the warning notification for the case in which air
conditioning operation is resumed may be the same.
[0092] Embodiment 1 describes that the second refer-
ence time is the service life time of the refrigerant sensor
30, and that the third reference time is a time longer than
the service life time of the refrigerant sensor 30. However,
the present disclosure is not limited to this example. For
example, the second reference time may be shorter than
the service life time of the refrigerant sensor 30, and the
third reference time may be the service life time of the
refrigerant sensor 30. As an example, a configuration
may be such that the first reference time is 60 days short-
er than the service life time of the refrigerant sensor 30,
the second reference time is 10 days shorter than the
service life time of the refrigerant sensor 30, and the third
reference time is the service life time of the refrigerant
sensor 30.

[0093] Although Embodiment 1 has a configuration in
which the outdoor unit 10, the indoor unit 20, the remote
controller 40, and the refrigerant sensor 30 are controlled
by the one control unit 50, the present disclosure is not
limited to this example. For example, the configuration
may include an outdoor control unit that controls the out-
doorunit 10, anindoor control unit that controls the indoor
unit 20, a remote-controller control unit that controls the
remote controller 40, and a sensor control unit that con-
trols the refrigerant sensor 30, and the indoor control unit
may count the cumulative energization time of the refrig-
erant sensor 30 and perform control to make warning
notifications on the remote controller 40.

[0094] The configuration may be such that the sensor
control unit counts the cumulative energization time of
the refrigerant sensor 30, and that the remote-controller
control unit performs control to make warning notifica-
tions based on the cumulative energization time from the
sensor control unit.

[0095] Since an air conditioner according to the
present disclosure, when the cumulative energization
time of the refrigerant sensor has reached the reference
time, makes an alert notification on a remote controller
and also stop the air conditioning operation, the stoppage
of the air conditioning operation allows the user to be
more easily aware of the alert notification on the remote
controller, and the user can take measures on the service
life of the refrigerant sensor, so that the air conditioner
according to the present disclosure can be suitably used
with improved safety.

REFERENCE SIGNS LIST
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1 air conditioner

10  outdoor unit

11 compressor

12 four-way valve

13  outdoor heat exchanger

14  outdoor fan

15  outdoor throttle device

16  refrigerant pipe

20 indoor unit

21 indoor heat exchanger

22 indoor throttle device

23  indoor fan

24  refrigerant pipe

25  liquid refrigerant pipe

26  gas refrigerant pipe

27  refrigerant shut-off valve

30 refrigerant sensor

40 remote controller

41  display section

42  operation section

50 control unit

51  storage unit

Claims

1. An air conditioner including an outdoor unit (10), an
indoor unit (20) that is connected to the outdoor unit
via a refrigerant pipe (16) and performs air condition-
ing in an air conditioning space, a refrigerant sensor
(30) that detects leakage, in the air conditioning
space, of refrigerant, and a remote controller (40) for
operating air conditioning operation, the air condi-
tioner characterized by comprising
a control unit (50) that, in a case in which the cumu-
lative energization time of the refrigerant sensor has
reached a reference time, performs control so as to
make a warning notification on the remote controller
and stop air conditioning operation at specified in-
tervals.

2. The air conditioner according to claim 1, wherein
when the cumulative energization time of the refrig-
erant sensor has reached the reference time, the
control unit stops the air conditioning operation and
makes, on the remote controller, a warning notifica-
tion in a first mode indicating that the notification is
a warning notification on the service life of the refrig-
erant sensor, and in a case in which air conditioning
operation is resumed, the control unit makes a warn-
ing notification in a second mode on the remote con-
troller.

3. The air conditioner according to claim 1, wherein

the specified interval is longer when the cumulative
energization time of the refrigerant sensor has
reached a first reference time than when the cumu-
lative energization time of the refrigerant sensor has
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reached a second reference time that is longer than
the first reference time.

4. The air conditioner according to claim 1, wherein

when the cumulative energization time of the re-
frigerant sensor has reached a first reference
time, the control unit makes a warning notifica-
tion on the remote controller and continues the
air conditioning operation and,

when the cumulative energization time of the re-
frigerant sensor has reached a second refer-
ence time that is longer than the first reference
time, the control unit performs control so as to
make an alert notification on the remote control-
ler and stop air conditioning operation at speci-
fied intervals.

5. The air conditioner according to claim 1, wherein

when the cumulative energization time of the re-
frigerant sensor has reached a first reference
time, the control unit makes a warning notifica-
tion on the remote controller, and in a case in
which the cumulative energization time of the
refrigerant sensor has reached a notification
time, and also the temperature difference be-
tween the set temperature and the room tem-
perature is smaller than or equal to a specified
value, the control unit stops the air conditioning
operation, and

when the cumulative energization time of the re-
frigerant sensor has reached a second refer-
ence time that is longer than the first reference
time, the control unit performs control so as to
stop air conditioning operation when the cumu-
lative energization time of the refrigerant sensor
has reached a notification time.

The air conditioner according to any one of claims 3
to 5, wherein

the firstreference time is shorter than the service
life time of the refrigerant sensor, and

the second reference time is the service life time
of the refrigerant sensor.

The air conditioner according to claim 6, wherein
when the cumulative energization time of the refrig-
erant sensor has reached a third reference time that
is longer than the second reference time, the control
unit prohibits air conditioning operation.
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