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(57)  An air conditioning system is equipped with an
indoor unit (30), and a remote controller (20) communi-
cably connected to the indoor unit (30). The remote con-
troller (20) has a manipulation information transmission
unit (211) which is configured to transmit manipulation
information including a starting instruction and a stopping
instruction of the indoor unit (30) to the indoor unit (30)
on the basis of a manipulation of a user; an indoor unit
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state acquisition unit (211) which is configured to period-
ically acquire an indoor unit state indicating a state of the
indoor unit (30); and a first mode switching unit (213)
which is configured to switch an operation state of a first
module (10) including the indoor unit (30) and the remote
controller (20) on the basis of the manipulation informa-
tion and the indoor unit state.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an air condi-
tioning system and a control method.

Description of Related Art

[0002] In a conventional air conditioning system, in or-
der to send and receive a signal for controlling the oper-
ation of an indoor unit and an outdoor unit by accepting
the manipulation of a user, and in order to monitor the
states of the indoor unit and the outdoor unit, the devices
are maintained in a state in which they can always com-
municate with each other even during stop of the system,
which is a cause of increasing standby power.

[0003] In order to reduce such standby power, for ex-
ample, Patent Document 1 discloses an air conditioning
system that reduces power required for communication,
by prohibiting communication between the indoor unit
and the outdoor unit when the air conditioning system is
stopped.

[Patent Documents]

[0004] [Patent Document 1] Japanese Unexamined
Patent Application, First Publication No. 2000-97484
[0005] However, in the conventional air conditioning
system, the user generally performs manipulation such
as start and stop of the air conditioning system via a re-
mote controller. Even when the air conditioning system
is stopped, the indoor unit and the remote controller are
maintained in a normally communicable state in order to
accept control information and display the status to the
remote controller. Therefore, further reduction in standby
power is required.

[0006] The present invention has been made in view
of such problems, and provides an air conditioning sys-
tem and a control method capable of reducing the stand-
by power.

SUMMARY OF THE INVENTION

[0007] Inorderto solve the above problem, the present
invention adopts the following means.

[0008] According to a first aspect of the presentinven-
tion, an air conditioning system includes an indoor unit,
and a remote controller communicably connected to the
indoor unit.

[0009] The remote controller has a manipulation infor-
mation transmission unit which is configured to transmit
manipulation information including an starting instruction
and a stopping instruction of the indoor unit to the indoor
unit on the basis of a manipulation of a user; an indoor
unit state acquisition unit which is configured to periodi-
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cally acquire an indoor unit state indicating a state of the
indoor unit; and a first mode switching unit which is con-
figured to switch an operation state of a first module in-
cluding the indoor unit and the remote controller, on the
basis of the manipulation information and the indoor unit
state.

[0010] The first mode switching unit is configured to
switch the operation state of the first module into a stop
preparation mode in which a stopping process of the in-
door unit is executed when the manipulation information
transmission unit transmits manipulation information in-
cluding the stopping instruction to the indoor unit, and to
switch the operation state of the first module to a standby
mode, in which communication between the indoor unit
and the remote controller is stopped, when the operation
state of the first module is in the stop preparation mode
and the indoor unit is determined to be in the stopped
state on the basis of the indoor unit state.

[0011] In the conventional air conditioning system,
even while the air conditioning system is in the stopped
state by accepting the stop operation, electric power
(standby power) for maintaining the remote controllerand
the indoor unit in a communicable state has been con-
sumed in order to monitor the indoor unit state and in
order to always be able to transmit and receive manipu-
lation information.

[0012] However,inthe air conditioning system accord-
ing to the aforementioned embodiment, when the indoor
unit is in a stopped state by accepting the stop operation
of the user, the first mode switching unit of the remote
controller stops the communication between the remote
controller and the indoor unit. In this way, it is possible
to reduce the electric power for maintaining the remote
controller and the indoor unit in a communicable state
during the 'standby mode.’ This makes it possible to re-
duce the standby power of an entire air conditioning sys-
tem 100.

[0013] According to a second aspect of the present
invention, in the air conditioning system according to the
aforementioned first aspect, the indoor unit state acqui-
sition unit is configured to stop acquisition of the indoor
unit state when the operation state of the first module is
in the standby mode.

[0014] In this way, the indoor unit state acquisition unit
stops the process of periodically performing transmission
request of the indoor unit state, until accepting a new
instruction from the first mode switching unit. As a result,
while the operation state of the first module is in the
’standby mode,” the remote controller can reduce the
electric power required for communication for acquiring
the indoor unit state.

[0015] According to athird aspect of the presentinven-
tion, the air conditioning system according to the first or
second aspect may further include an outdoor unit com-
municably connected to the indoor unit.

[0016] The indoor unit has a manipulation information
acquisition unit which is configured to acquire the manip-
ulation information, an outdoor unit state acquisition unit
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which is configured to periodically acquire an outdoor
unit state indicating a state of the outdoor unit, and a
second mode switching unit which is configured to switch
an operation state of a second module including the in-
door unit and the outdoor unit, on the basis of the ma-
nipulation information and the outdoor unit state.
[0017] The second mode switching unit is configured
to switch the operation state of the second module to a
stop preparation mode, in which a stopping process of
the outdoor unit is executed, when the manipulation in-
formation acquisition unit acquires manipulation informa-
tion including a stopping instruction, and to switch the
operation state of the second module to a standby mode,
in which communication between the indoor unit and the
outdoor unit is stopped, when the operation state of the
second module is in the stop preparation mode and the
outdoor unit is determined to be in the stopped state on
the basis of the outdoor unit state.

[0018] Inthis way, when the operation state of the sec-
ond module is in the 'standby mode,’ the air conditioning
system can further reduce the electric power for main-
taining the indoor unit and the outdoor unit in a commu-
nicable state.

[0019] Further, since the air conditioning system ac-
cording to the aforementioned aspect separately per-
forms switching of the operation state of the first module
and the operation state of the second module in parallel,
even if a state in which, after one of the indoor unit and
the outdoor unit completes the stopping process, the oth-
er continues the stopping process is continued for a long
time, when the indoor unit first stops the stopping proc-
ess, only the operation state of the first module can be
switched to the 'standby mode,” and when the outdoor
unit first completes the stopping process, only the oper-
ation state of the second module can be switched to the
’standby mode.’

[0020] Therefore, it is possible to reduce the electric
power of the module switched to the 'standby mode’ in
advance, without waiting for completion of the stopping
process of both the indoor unit and the outdoor unit. As
aresult, it is possible to reduce the standby power of the
entire air conditioning system.

[0021] According to a fourth aspect of the present in-
vention, in the air conditioning system according to the
third aspect, the outdoor unit state acquisition unit may
stop acquisition of the outdoor unit state when the oper-
ation state of the second module is in a standby mode.
[0022] As aresult, while the operation state of the sec-
ond module is in the 'standby mode,’ the indoor unit can
reduce the electric power required for communication for
obtaining the outdoor unit state.

[0023] According to a fifth aspect of the presentinven-
tion, an air conditioning system includes an indoor unit,
and an outdoor unit communicably connected to the in-
door unit via a communication line.

[0024] An indoor unit side switch and an outdoor unit
side switch are connected in series to the communication
line.
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[0025] The indoor unit has a manipulation information
acquisition unit which is configured to acquire manipula-
tion information including a starting instruction and a
stopping instruction of the indoor unit, which are input on
the basis of manipulation of a user; an outdoor unit state
acquisition unitwhich is configured to periodically acquire
an outdoor unit state indicating a state of the outdoor unit;
and a second mode switching unit which is configured to
switch a conduction state of the indoor unit side switch
and the outdoor unit side switch, on the basis of the ma-
nipulation information and the outdoor unit state.
[0026] The second mode switching unit is configured
to maintain a conduction state of the outdoor unit side
switch, and to switch the indoor unit side switch to a non-
conduction state, when the manipulation information ac-
quisition unit acquires manipulation information including
a stopping instruction, and when the outdoor unit is de-
termined to be in a stopped state on the basis of the
outdoor unit state.

[0027] Inthis way, when the operation state of the sec-
ond module is in the ’standby mode,’ the communication
line for connecting the indoor unit and the outdoor unit is
in a non-conduction state. As a result, in the air condi-
tioning system, the standby power can be reduced by
the amount of the electric power not flowing through the
communication line.

[0028] Further, it is possible to easily switch the per-
mission and stop of communication between the indoor
unit and the outdoor unit, only by switching the indoor
unit side switch to the conduction state or the non-con-
duction state in the second mode switching unit.

[0029] According to a sixth aspect of the present in-
vention, a method for controlling an air conditioning sys-
tem equipped with an indoor unit, and a remote controller
communicably connected to the indoor unit having: a ma-
nipulation information transmitting step of transmitting
manipulation information including an starting instruction
and a stopping instruction of the indoor unit to the indoor
unit on the basis of manipulation of a user; an indoor unit
state acquiring step of periodically acquiring an indoor
unit state indicating the state of the indoor unit; and a first
mode switching step of switching an operation state of a
first module including the indoor unit and the remote con-
troller, on the basis of the manipulation information and
the indoor unit state.

[0030] In the first mode switching step, when the ma-
nipulation information including a stopping instruction is
transmitted to the indoor unit in the manipulation infor-
mation transmission step, the operation state of the first
module is switched to a stop preparation mode in which
a stopping process of the indoor unit is executed, and
when the operation state of the first module is in the stop
preparation mode and the indoor unit is determined to
be in the stopped state on the basis of the indoor unit
state, the operation state of the first module is switched
to a standby mode in which communication between the
indoor unit and the remote controller is stopped.

[0031] According to a seventh aspect of the present
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invention, in the control method according to the afore-
mentioned sixth aspect, the air conditioning system fur-
ther includes an outdoor unit communicably connected
to the indoor unit.

[0032] The control method further has a manipulation
information acquisition step of acquiring the manipulation
information; an outdoor unit state acquiring step of peri-
odically acquiring an outdoor unit state indicating a state
of the outdoor unit; and a second mode switching step
of switching an operation state of the second module
including the indoor unitand the outdoor unit, on the basis
of the manipulation information and the outdoor unit
state.

[0033] In the second mode switching step, when the
manipulation information including the stopping instruc-
tion is acquired in the manipulation information acquisi-
tion step, the operation state of the second module is
switched to a stop preparation mode in which a stopping
process of the outdoor unit is executed, and when the
operation state of the second module is in a stop prepa-
ration mode and the outdoor unit is determined to be in
a stopped state on the basis of the outdoor unit state, the
operation state of the second module is switched to a
standby mode in which communication between the in-
door unit and the outdoor unit is stopped.

[0034] According to the air conditioning system and
the control method of the present invention, the standby
power can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0035]

FIG. 1 is afirst diagram showing a functional config-
uration of an air conditioning system according to an
embodiment of the present invention.

FIG. 2 is a second diagram showing the functional
configuration of the air conditioning system accord-
ing to an embodiment of the present invention.
FIG. 3 is a diagram showing an operation state of a
first module according to an embodiment of the
present invention.

FIG. 4 is a diagram showing an operation state of a
second module according to an embodiment of the
present invention.

FIG. 5 is a diagram showing a communication circuit
which connects the indoor unit and the outdoor unit
according to an embodiment of the present inven-
tion.

FIG. 6 is a diagram showing a processing flow of the
air conditioning system according to an embodiment
of the present invention.

FIG. 7 is a diagram showing the hardware configu-
ration of a remote controller, an indoor unit, and an
outdoor unit according to an embodiment of the
present invention.

FIG. 8 is a diagram showing a processing flow of an
air conditioning system according to a modified ex-
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ample of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0036] Hereinafter, an air conditioning system 100 ac-
cording to a first embodiment of the present invention will
be described with reference to FIGS. 1 to 7.

(Overall configuration of air conditioning system)

[0037] FIG. 1 is a first diagram showing a functional
configuration of an air conditioning system according to
an embodiment of the present invention. FIG. 2 is a sec-
ond diagram showing a functional configuration of an air
conditioning system according to an embodiment of the
invention. As shown in FIGS. 1 and 2, an air conditioning
system 100 includes a remote controller 20, an indoor
unit 30, and an outdoor unit 40.

[0038] The remote controller 20 accepts the manipu-
lation of the user and transmits the manipulation infor-
mation according to the manipulation to the indoor unit
30.

[0039] The indoor unit 30 is communicably connected
to the remote controller 20 using a wireless communica-
tion technology such as infrared communication, exe-
cutes various operations in accordance with the manip-
ulation information transmitted from the remote controller
20, and outputs control information for controlling the op-
eration of the outdoor unit 40. In another embodiment,
the remote controller 20 and the indoor unit 30 may be
communicably connected via a wired communication.
[0040] Theoutdoorunit40is communicably connected
to the indoor unit 30 by radio and executes various op-
erations according to the control information transmitted
from the indoor unit 30.

(Functional configuration of remote controller)

[0041] As shown in FIG. 1, the remote controller 20
includes a manipulation unit 201, a display unit 202, a
communication unit 203, a timer 204, and a CPU 210.
[0042] The manipulation unit 201 is an input device
such as a button and a touch panel which accepts the
manipulation from the user.

[0043] The display unit 202 is a display device such as
a liquid crystal display that displays various kinds of in-
formation, such as the operation state of the air condi-
tioning system 1, and the temperature and humidity of
the room in which the indoor unit 30 is provided. The
display unit 202 sequentially updates the display con-
tents in accordance with the manipulation performed by
the user via the manipulation unit 201, and the states of
the indoor unit 30 and the outdoor unit 40.

[0044] The communication unit 203 transmits and re-
ceives various kinds of information to and from the indoor
unit 30.

[0045] The timer 204 measures the elapsed time after
various processes and communications are performed
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in the remote controller 20.

[0046] The CPU 210 has a manipulation information
transmission unit 211, an indoor unit state acquisition
unit 212, and a first mode switching unit 213.

[0047] The manipulation information transmission unit
211 creates manipulation information on the basis of the
manipulation performed by the user via the manipulation
unit 201, and transmits the manipulation information to
the indoor unit 30 via the communication unit 203. The
manipulation information may include, for example, a
starting instruction and a stopping instruction of the air
conditioning system 100. Further, the manipulation infor-
mation may include instructions such as temperature, air
volume, and wind direction.

[0048] The indoor unit state acquisition unit 212 peri-
odically acquires the state of the indoor unit 30 (indoor
unit state). Specifically, the indoor unit state acquisition
unit 212 performs the transmission request of the indoor
unit state to the indoor unit 30 via the communication unit
203 at each predetermined acquisition interval (for ex-
ample, one minute), and acquires the indoor unit state
included in the response from the indoor unit 30.

[0049] On the basis of the manipulation information
created by the manipulation information transmission
unit 211 and the indoor unit state acquired by the indoor
unit state acquisition unit 212, the first mode switching
unit 213 switches the operation state of the first module
10 including the remote controller 20 and the indoor unit
30.

[0050] FIG. 3 is a view showing the operation state of
the first module according to the embodiment of the
present invention.

[0051] As shown in FIG. 3, the operation state of the
first module 10 is set to one of an 'operating mode,” a
‘stop preparation mode,’” and a 'standby mode.’

[0052] The ’operating mode’ represents a state in
which both the remote controller 20 and the indoor unit
30 are started (state during operation). When the manip-
ulation for starting the air conditioning system 100 (start
manipulation) is accepted from the user at the time of the
‘stop preparation mode’ or the 'standby mode,’ the first
mode switching unit 213 sets the operation state of the
first module 10 to the 'operating mode.’

[0053] The 'stop preparation mode’ represents a state
in which a process for stopping the operation of the indoor
unit 30(stopping process) is being executed. The first
mode switching unit 213 switches the operation state of
the first module 10 to the ’stop preparation mode’ when
accepting a manipulation of stopping the air conditioning
system 100 (stop manipulation) from the user at the time
of the ’operating mode.’

[0054] The 'standby mode’ represents a state in which
the stopping process of the indoor unit 30 is completed,
the operations of the remote controller 20 and the indoor
unit 30 are stopped, and only the minimum necessary
power (standby power) is supplied. When the indoor unit
state acquisition unit 212 acquires the indoor unit state
indicating that the operation of the indoor unit 30 is
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stopped at the time of the ’stop preparation mode,’ the
first mode switching unit 213 switches the operation state
of the first module 10 to the 'standby mode.’

[0055] Further,inthisembodiment, whenthe operation
state of the first module 10 is in the 'operating mode’ or
the 'stop preparation mode,’ the remote controller 20 and
the indoor unit 30 are maintained in the normally com-
municable state. On the other hand, when the operation
state of the first module 10 is in the 'standby mode,’ the
communication between the remote controller 20 and the
indoor unit 30 is cut off.

(Functional configuration of indoor unit)

[0056] As shown in FIGS. 1 and 2, the indoor unit 30
includes a fan 301, a louver 302, a sensor 303, a first
communication unit 304, a second communication unit
305, amanipulation acceptance unit 306, anda CPU 310.
[0057] The fan 301 takes in air in a room in which the
indoor unit 30 is provided into the indoor unit 30 by ro-
tating, and sends the air cooled or heated by a heat ex-
changer (not shown) to the room.

[0058] The louver 302 changes the sending direction
of the air sent to the room by the fan 301.

[0059] The start and stop of the operation, and the op-
eration amount of the fan 301 and the louver 302 are
controlled via the actuators connected thereto.

[0060] Thesensor303isadeviceformeasuring a state
of a room in which the indoor unit 30 and the indoor unit
30 are provided, and includes at least one sensor for
measuring the temperature of each part of the indoor unit
30, and the temperature and humidity of the room.
[0061] The first communication unit 304 is a device for
transmitting and accepting various kinds of information
to and from the remote controller 20.

[0062] The second communication unit 305 is a device
for transmitting and accepting various kinds of informa-
tion to and from the outdoor unit 40.

[0063] A manipulation acceptance unit 306 is an input
device such as a button and a touch panel which is pro-
vided in the main body of the indoor unit 30 to receive
the manipulation from the user.

[0064] The manipulation acceptance unit 306 creates
manipulation information on the basis of the operation
performed by the user via the manipulation acceptance
unit 306, and outputs the manipulation information to the
CPU 310. The manipulation information includes, for ex-
ample, a starting instruction and a stopping instruction
of the air conditioning system 100.

[0065] The CPU 310 has a manipulation information
acquisition unit 311, an operating control unit 312, an
indoor unit state transmission unit 313, an outdoor unit
state acquisition unit 314, and a second mode switching
unit 315.

[0066] The manipulation information acquisition unit
311 acquires the manipulationinformation accepted from
the remote controller 20 via the first communication unit
304. When the user performs the manipulation via the
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manipulation acceptance unit 306, the manipulation in-
formation acquisition unit 311 acquires the manipulation
information from the manipulation acceptance unit 306.
[0067] The operating control unit 312 controls the op-
erations of the indoor unit 30 and the outdoor unit 40 on
the basis of the manipulation information acquired by the
manipulation information acquisition unit 311.

[0068] For example, when the operating control unit
312 acquires the manipulation information including the
stopping instruction, the operating control unit 312 starts
the stopping process of the indoor unit 30, and transmits
control information for requesting the stop of the opera-
tion to the outdoor unit 40. Further, when the operating
control unit 312 acquires the manipulation information
including the starting instruction, the operating control
unit 312 operates each part of the indoor unit 30 to satisfy
the setting (setting of cooling or heating, temperature set-
ting, etc.) designated by the user, and transmits the con-
trol information for requesting the start of operation ac-
cording to the setting to the outdoor unit 40.

[0069] When acceptingthe transmission request ofthe
indoor unit state from the remote controller 20, the indoor
unit state transmission unit 313 creates the indoor unit
state according to the request and transmits the indoor
unit state to the remote controller 20 via the first commu-
nication unit 304.

[0070] Further, the indoor unit state transmission unit
313 creates the indoor unit state on the basis of at least
one of the operation states of the fan 301 and the louver
302 (the state indicating operation or stop, the operation
amount of the actuator, etc.), and the states of the indoor
unit 30 and the room (temperature, humidity, etc.) meas-
ured by the sensor 303.

[0071] The outdoor unit state acquisition unit 314 pe-
riodically acquires the state of the outdoor unit 40 (out-
door unit state). Specifically, the outdoor unit state ac-
quisition unit 314 performs the transmission request of
the outdoor unit state to the outdoor unit 40 via the second
communication unit 305 at each predetermined acquisi-
tion interval (for example, one minute), and acquires the
outdoor unit state included in the response from the out-
door unit 40.

[0072] The second mode switching unit 315 switches
the operation state of the second module 11 including
the indoor unit 30 and the outdoor unit 40 on the basis
of the manipulation information acquired by the manipu-
lation information acquisition unit 311 and the outdoor
unit state acquired by the outdoor unit state acquisition
unit 314.

[0073] FIG. 4 is adiagram showing the operation state
of the second module according to the embodiment of
the present invention.

[0074] As shown in FIG. 4, the operation state of the
second module 11 is set to one of 'operating mode,’ ’stop
preparation mode,’” and 'standby mode.’

[0075] The ’operating mode’ represents a state in
which both the indoor unit 30 and the outdoor unit40 are
started (a state in operation). When the manipulation in-
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formation acquisition unit 311 acquires the manipulation
information including the starting instruction at the time
of the 'stop preparation mode’ or the 'standby mode,’ the
second mode switching unit 315 switches the operation
state of the second module 11 to the 'operating mode.’

[0076] The 'stop preparation mode’ represents a state
in which a process for stopping the operation (stopping
process) of the outdoor unit 40 is being executed. When
the manipulation information acquisition unit 311 ac-
quires the manipulation information including the stop-
ping instruction at the time of the 'operating mode,’ the
second mode switching unit 315 switches the operation
state of the second module 11 to the ’stop preparation
mode.’

[0077] The 'standby mode’ represents a state in which
the stopping process of the outdoor unit 40 is completed,
the operation of the outdoor unit 40 is stopped, and only
the minimum necessary power (standby power) is sup-
plied. When the outdoor unit state acquisition unit 314
acquires the outdoor unit state indicating that the oper-
ation of the outdoor unit 40 has stopped at the time of
the 'stop preparation mode,’ the second mode switching
unit 315 switches the operation state of the second mod-
ule 11 to the 'standby mode.’

[0078] Further,inthisembodiment, whenthe operation
state of the second module 11 is in the 'operating mode’
or the 'stop preparation mode,’ the indoor unit 30 and the
outdoor unit 40 are maintained in a normally communi-
cable state. On the other hand, when the operation state
of the second module 11 is in the 'standby mode,’ the
communication between the indoor unit 30 and the out-
door unit 40 is cut off.

(Functional configuration of outdoor unit)

[0079] As shown in FIG. 2, the outdoor unit 40 has a
fan 401, a compressor 402, a sensor 403, a communi-
cation unit 404, and a CPU 410.

[0080] The fan 401 takes in the outdoor air into the
outdoor unit 40 by rotating, and sends the air after the
heat exchange by heat exchangers (not shown) of the
indoor unit 30 and the outdoor unit 40 to the outside.
[0081] The compressor 402 compresses the gas serv-
ing as a refrigerant to generate a high-temperature and
high-pressure gas. The high-temperature and high-pres-
sure gas generated by the compressor 402 is sent to the
heat exchanger of the outdoor unit 40 or the heat ex-
changer of the indoor unit 30 on the basis of the control
information from the indoor unit 30.

[0082] The start and stop of the operation, and the op-
eration amount of the fan 401 and the compressor 402
are controlled via the actuators and the engines connect-
ed thereto.

[0083] The sensor 403 is a device for measuring the
state of the outdoor unit 40 and outside thereof, and in-
cludes atleast one sensor for measuring the temperature
of each part of the outdoor unit 40, the gas pressure of
the compressor 402, the temperature and humidity of the
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outside, and the like.

[0084] The communication unit 404 is a device for
transmitting and accepting various kinds of information
to and from the indoor unit 30.

[0085] The CPU 410 has a control information acqui-
sition unit 411, an outdoor unit control unit 412, and an
outdoor unit state transmission unit 413.

[0086] The control information acquisition unit 411 ac-
quires the control information accepted from the indoor
unit 30 via the communication unit 404.

[0087] The outdoor unit control unit 412 controls the
operations (start and stop of operation, and operation
amount) of each part of the outdoor unit 40 to satisfy the
setting (setting of cooling operation or heating operation,
temperature setting, and the like) designated by the user,
on the basis of the control information acquired by the
control information acquisition unit 411.

[0088] When accepting the transmission request of the
outdoor unit state from the indoor unit 30, the outdoor
unit state transmission unit 413 creates the outdoor unit
state response to the outdoor unit state, and transmits
the outdoor unit state to the indoor unit 30 via the com-
munication unit 404.

[0089] Further, the outdoor unit state transmission unit
413 creates the outdoor unit state, on the basis of at least
one of the operation state of the fan 401 and the com-
pressor 402 (a state indicating the operation or stop, the
operation amount of the actuator and the engine, etc.)
and the states (temperature, humidity, pressure, etc.) of
the outdoor unit40 and the outside measured by the sen-
sor 403.

[0090] FIG. 5 is a diagram showing a communication
circuit which connects an indoor unit and an outdoor unit
according to an embodiment of the present invention.
[0091] Hereinafter, a communication circuit between
the second communication unit 305 of the indoor unit 30
and the communication unit 404 of the outdoor unit 40
will be described with reference to FIG. 5.

[0092] As shown in FIG. 5, the indoor unit 30, the sec-
ond communication unit 305 and the communication unit
404 of the outdoor unit 40 are communicably connected
via a communication line 50. Indoor unit side switches
51a and 51b and outdoor unit side switches 53a and 53b
are connected in series to the communication line 50,
and electric power is supplied from a constant voltage
power supply 55. The indoor unit side switches 51a and
51b and the outdoor unit side switches 53a and 53b are
photo couplers.

[0093] Further, an indoor unit side transistor 52 which
is configured to switch the indoor unit side switch 51b to
a conducting state or a non-conducting state is connect-
ed to the indoor unit side switch 51b. An outdoor unit side
transistor 54 which is configured to switch the outdoor
unit side switch 53b to the conducting state or the non-
conducting state is connected to the outdoor unit side
switch 53b.

[0094] The indoor unit side switches 51a and 51b and
the indoor unit side transistor 52 constitute the second
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communication unit 305 of the indoor unit 30. The outdoor
unit side switches 53a and 53b and the outdoor unit side
transistor 54 constitute a communication unit 404 in the
outdoor unit 40.

[0095] When the control information is transmitted
from the indoor unit 30 to the outdoor unit 40, the second
communication unit 305 of the indoor unit 30 controls ON
(conduction) and OFF (non-conduction) of the indoor unit
side transistor 52 to switch ON (conduction) and OFF
(non-conduction) of the indoor unit side switch 51b. At
this time, the outdoor unit side transistor 54 is maintained
in the ON (conduction) state. In this manner, a digital
signal is generated by switching ON and OFF of the in-
door unit side switch 51b, and the digital signal is trans-
mitted to the outdoor unit side switch 53a via the com-
munication line 50, and is input to a signal acceptance
terminal Rx0 of the CPU 410. As a result, the control
information is transmitted from the indoor unit 30 to the
outdoor unit 40 as a digital signal.

[0096] Further, when the outdoor unit state is transmit-
ted from the outdoor unit 40 to the indoor unit 30, the
communication unit 404 of the indoor unit 30 controls ON
(conduction) and OFF (non-conduction) of the outdoor
unit side transistor 54, and switches ON (conduction) and
OFF (non-conduction) of the outdoor unit side switch 53b.
At this time, the indoor unit side transistor 52 is main-
tained in the ON (conduction) state. In this manner, a
digital signal is generated by switching ON and OFF of
the outdoor unit side switch 53b, and the digital signal is
transmitted to the indoor unit side switch 51a via the com-
munication line 50, and is input to a signal acceptance
terminal Rx00 of the CPU 310. As a result, the control
information is transmitted from the outdoor unit 40 to the
indoor unit 30 as a digital signal.

[0097] When the operation state of the second module
11 is in the 'operating mode’ or 'stop preparation mode,
" the second mode switching unit 315 performs the in-
struction for permitting the communication with the out-
door unit 40 to the second communication unit 305. Then,
when the control information is not transmitted from the
indoor unit 30 side, the second communication unit 305
maintains the indoor unit side transistor 52 in the ON
state in order to wait for the outdoor unitinformation trans-
mitted from the outdoor unit 40. At this time, when the
communication line 50 is closed by the indoor unit side
transistor 52, electric power from the constant voltage
power supply 55 is continuously supplied to the commu-
nication line 50.

[0098] On the other hand, when the operation state of
the second module 11 is in the 'standby mode,’ the sec-
ond mode switching unit 315 of the indoor unit 30 per-
forms instruction for stopping communication with the
outdoor unit 40 to the second communication unit 305.
Then, the second communication unit 305 switches the
indoor unit side transistor 52 to OFF to cut off communi-
cation with the outdoor unit 40, while maintaining the out-
door unit side transistor 54 in the ON state. At this time,
since the communication line 50 is opened by the indoor
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unit side transistor 52, electric power from the constant
voltage power supply 55 does not flow through the com-
munication line 50. Since the outdoor unit side transistor
54 is maintained in the ON state, the outdoor unit 40 can
always receive the control information from the indoor
unit 30.

(Processing flow of air conditioning system)

[0099] FIG. 6 is a diagram showing a processing flow
of the air conditioning system according to the embodi-
ment of the present invention. As shown in FIG. 6, the
air conditioning system 100 according to the present em-
bodiment simultaneously performs a process in the first
module 10 including the remote controller 20 and the
indoor unit 30, and a process in the second module 11
including the indoor unit 30 and the outdoor unit 40 in
parallel.

[0100] First, the process in the first module 10 will be
described with reference to FIG. 6.

[0101] When the operation state of the first module 10
isinthe 'operating mode,’ the indoor unit state acquisition
unit 212 of the remote controller 20 transmits the trans-
mission request of the indoor unit state to the indoor unit
30 at each predetermined acquisition interval (for exam-
ple, one minute) (step S100).

[0102] When accepting the transmission request of the
indoor unit state from the remote controller 20, the indoor
unit state transmission unit 313 of the indoor unit 30 cre-
ates the indoor unit state according to the request, and
transmits the indoor unit state to the remote controller 20
(step S101).

[0103] When the operation state of the first module 10
is in the ‘operating mode,’ the remote controller 20 and
the indoor unit 30 repeatedly execute the processes of
the above-described steps S100 and S101.

[0104] When the user performs the manipulation for
stopping the air conditioning system 100 (stop manipu-
lation) via the manipulation unit 201 of the remote con-
troller 20, the first mode switching unit 213 of the remote
controller 20 switches the operation state of the first mod-
ule 10 from ‘operating mode’ to 'stop preparation mode’
(step S102).

[0105] Further, the manipulation information transmis-
sion unit 211 of the remote controller 20 creates manip-
ulation information including a stopping instruction on the
basis of the manipulation of the user, and transmits the
manipulation information to the indoor unit 30 (step
S103).

[0106] When the manipulation information acquisition
unit 311 acquires the manipulation information including
the stopping instruction, the operating control unit 312 of
the indoor unit 30 starts the stopping process of the indoor
unit 30 (step S104).

[0107] While the stopping process of the indoor unit 30
is being executed, the indoor unit state acquisition unit
212 of the remote controller 20 repeatedly executes a
process (step S105) for performing the transmission re-
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quest of the indoor unit state to the indoor unit 30 at each
predetermined acquisition interval, similarly to the afore-
mentioned process of step S100. As a result, the remote
controller 20 monitors whether or not the stopping proc-
ess of the indoor unit 30 is completed in the 'stop prep-
aration mode.’

[0108] When the stopping process of the indoor unit
30 is being executed, the indoor unit state transmission
unit 313 of the indoor unit 30 transmits the indoor unit
state indicating thatthe indoor unit 30 is in operation (step
S106). When the stopping process of the indoor unit 30
is completed, the indoor unit state transmission unit 313
of the indoor unit 30 transmits the indoor unit state indi-
cating that the indoor unit 30 is stopped (step S107).
[0109] When the stopping process of the indoor unit
30 is completed, the indoor unit state transmission unit
313 of the indoor unit 30 may transmit the indoor unit
state indicating that the indoor unit 30 is stopped, irre-
spective of whether or not a transmission request from
the remote controller 20 is accepted.

[0110] When determining that the indoor unit 30 is
stopped on the basis of the indoor unit state acquired by
the indoor unit state acquisition unit 212, the first mode
switching unit 213 changes the operation state of the first
module 10 from the ’stop preparation mode’ to the ’stand-
by mode’ (step S108).

[0111] Further, when the operation state of the first
module 10 is switched to the 'standby mode,’ the first
mode switching unit 213 performs a process of stopping
the communication between the remote controller 20 and
the indoor unit 30 (step S109).

[0112] Specifically, the first mode switching unit 213
instructs the indoor unit state acquisition unit 212 to stop
the process of acquiring the indoor unit state (the process
of making a transmission request). As a result, the indoor
unit state acquisition unit 212 stops the process of reg-
ularly performing the transmission request of the indoor
unit state until accepting a new instruction from the first
mode switching unit 213. At this time, the indoor unit 30
maintains a state in which the manipulation information
from the remote controller 20 and the transmission re-
quest for indoor unit state can always be accepted.
[0113] Further, the first mode switching unit 213 in-
structs the display unit 202 of the remote controller 20 to
turn off the display. As a result, while the operation state
of the first module 10 is in the 'standby mode,’ the remote
controller 20 can reduce the electric power required for
communication for acquiring the indoor unit state and the
electric power required for displaying the display unit
202 .

[0114] Next, the process in the second module 11 will
be described with reference to FIG. 6.

[0115] When the operation state of the second module
11 is in the 'operating mode,’ the outdoor unit state ac-
quisition unit 314 of the indoor unit 30 performs the trans-
mission request of the outdoor unit state to the outdoor
unit 40 at each predetermined acquisition interval (for
example, one minute) (step S200).
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[0116] When accepting the transmission request of the
outdoor unit state from the indoor unit 30, the outdoor
unit state transmission unit 413 of the outdoor unit 40
creates an outdoor unit state according to the request
and transmits the outdoor unit state to the indoor unit 30
(step S201).

[0117] The indoor unit 30 and the outdoor unit 40 re-
peatedly execute the above-described processes of
steps S200 to S201 when the operation state of the sec-
ond module 11 is in the 'operating mode.’

[0118] When the manipulation information acquisition
unit 311 of the indoor unit 30 acquires the manipulation
information including the stopping instruction from the
remote controller 20, the second mode switching unit 315
of the indoor unit 30 switches the operation state of the
second module 11 from the ‘operating mode’ to the ’stop
preparation mode’ (step S202). Further, the operating
control unit 312 of the indoor unit 30 transmits the control
information for requesting the stop of the operation to the
outdoor unit 40 (step S203).

[0119] The outdoor unit control unit 412 of the outdoor
unit 40 starts the stopping process of the outdoor unit 40
(step S204) when the control information acquisition unit
411 accepts the control information requesting the stop
of the operation.

[0120] During execution of the stopping process of the
outdoor unit 40, the outdoor unit state acquisition unit
314 of the indoor unit 30 repeatedly executes a process
(step S205) of performing a transmission request of the
outdoor unit state to the outdoor unit 40 at each prede-
termined acquisition interval, similarly to the process of
the above-described step S100. As a result, the indoor
unit 30 monitors whether or not the stopping process of
the outdoor unit 40 is completed in the 'stop preparation
mode.’

[0121] The outdoor unit state transmission unit 413 of
the outdoor unit 40 transmits an outdoor unit state indi-
cating that the outdoor unit 40 is in operation when the
stopping process of the outdoor unit 40 is being executed
(step S206). When the stopping process of the outdoor
unit 40 is completed, the outdoor unit state transmission
unit 413 transmits the outdoor unit state indicating that
the outdoor unit 40 is stopped (step S207).

[0122] When the stopping process of the outdoor unit
40 is completed, the outdoor unit state transmission unit
413 of the outdoor unit 40 may transmit the outdoor unit
state indicating that the outdoor unit 40 is stopped, re-
gardless of whether or not the transmission request from
the indoor unit 30 is accepted.

[0123] When determining that the outdoor unit 40 is
stopped on the basis of the outdoor unit state acquired
by the outdoor unit state acquisition unit 314, the second
mode switching unit 315 switches the operation state of
the second module 11 from the 'stop preparation mode’
to the 'standby mode’ (step S208).

[0124] Further, when the operation state of the second
module 11 is switched to the 'standby mode,’ the second
mode switching unit 315 performs the process of stop-

10

15

20

25

30

35

40

45

50

55

ping the communication between the indoor unit 30 and
the outdoor unit 40 (step S209).

[0125] Specifically, the second mode switching unit
315 instructs the outdoor unit state acquisition unit 314
to stop the process of acquiring the outdoor unit state
(the process of making a transmission request). As a
result, the outdoor unit state acquisition unit 314 stops
the process of regularly performing the transmission re-
quest of the outdoor unit state until a new instruction from
the second mode switching unit 315 is received.

[0126] Furthermore, the second mode switching unit
315 instructs the second communication unit 305 to stop
the communication with the outdoor unit40. Upon receiv-
ing the instruction, the second communication unit 305
switches the indoor unit side transistor 52 to the OFF
state to cut off the communication with the outdoor unit
40, while maintaining the outdoor unit side transistor 54
in the ON state. As aresult, since the communication line
50 is opened by the indoor unit side transistor 52, the
electric power from the constant voltage power supply
55 does not flow through the communication line 50.

(Hardware configuration of remote controller, indoor unit,
and outdoor unit)

[0127] FIG. 7 is a diagram showing hardware config-
uration of a remote controller, an indoor unit, and an out-
door unit according to an embodiment of the present in-
vention.

[0128] Hereinafter, the hardware configuration of the
remote controller 20, the indoor unit 30, and the outdoor
unit 40 according to the present embodiment will be de-
scribed with reference to FIG. 7.

[0129] The computer 900 includes a CPU 901, a main
storage device 902, an auxiliary storage device 903, an
input and output interface 904, and a communication in-
terface 905.

[0130] Theremote controller 20, the indoor unit30, and
the outdoor unit 40 are mounted on different computers
900, respectively. The operations of the respective parts
of the remote controller 20, the indoor unit 30, and the
outdoor unit 40 are stored in the auxiliary storage device
903 of each computer 900 in the form of a program. The
CPU 901 (the CPU 210, the CPU 310, and the CPU 410)
reads the program from the auxiliary storage device 903,
develops the program in the main storage device 902,
and executes the aforementioned processes in accord-
ance with the program. In accordance with the program,
the CPU 901 secures a storage area for storing various
kinds of information acquired and generated through the
processes in the main storage device 902. Further, the
CPU 901 secures a storage area for storing data under
process in the auxiliary storage device 903 in accordance
with the program.

[0131] Further, the computer 900 is connected to the
external storage device 910 via the input and output in-
terface 904, and the storage area may be reserved in the
external storage device 910. Further, the computer 900
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is connected to the external storage device 920 via the
communication interface 905, and the storage area may
be secured in the external storage device 920.

[0132] In at least one embodiment, the auxiliary stor-
age device 903 is an example of a non-transitory tangible
medium. Other examples of non-transitory tangible me-
dia include magnetic disks, magneto-optical disks, CD-
ROMs, DVD-ROMs, semiconductor memories, and the
like connected via the input and output interface 904.
Further, when the program is distributed to the computer
900 via a communication line, the distributed computer
900 may develop the program in the main storage device
902 and execute the aforementioned processes.

[0133] In addition, the program may achieve a part of
the above-described functions. Furthermore, the pro-
gram may be a so-called differential file (differential pro-
gram) that achieves the above-described function by a
combination with another program already stored in the
auxiliary storage device 903.

(Function and effect)

[0134] In this way, the air conditioning system 100 ac-
cording to the present embodiment includes the indoor
unit 30, and the remote controller 20 communicably con-
nected to the indoor unit 30.

[0135] The remote controller 20 has a manipulation in-
formation transmission unit 211 that transmits manipu-
lation information including a starting instruction and a
stopping instruction of the indoor unit 30 to the indoor
unit 30 on the basis of the manipulation of the user, an
indoor unit state acquisition unit 212 which is configured
to periodically acquire the indoor unit state, and a first
mode switching unit 213 which is configured to switch
the operation state of the first module 10 including the
indoor unit 30 and the remote controller 20 on the basis
of the manipulation information and the indoor unit state.
[0136] When the manipulation information transmis-
sion unit 211 transmits the manipulation information in-
cluding the stopping instruction to the indoor unit 30, the
first mode switching unit 213 switches the operation state
of the first module 10 to the 'stop preparation mode’ for
executing the stopping process of the indoor unit. Fur-
ther, when the operation state of the first module 10 is in
the ’stop preparation mode’ and the indoor unit 30 is de-
termined to be in the stopped state on the basis of the
indoor unit state, the first mode switching unit 213 switch-
es the operation state of the first module 10 to the 'stand-
by mode’ for stopping the communication between the
indoor unit 30 and the remote controller 20.

[0137] In the conventional air conditioning system,
even while the air conditioning system is in the stopped
state by accepting the stop operation, in order to monitor
the indoor unit state and in order to always be able to
transmit and receive manipulation information, electric
power (standby power) for maintaining the remote con-
troller and the indoor unit in a communicable state has
been consumed.
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[0138] However, in the air conditioning system 100 ac-
cording to the present embodiment, when the indoor unit
30 is in a stopped state by accepting the stop operation
of the user, the first mode switching unit 213 of the remote
controller 20 stops the communication between the re-
mote controller 20 and the indoor unit 30. In this way, it
is possible to reduce the electric power for maintaining
the remote controller 20 and the indoor unit 30 in a com-
municable state during the 'standby mode.’

[0139] Furthermore, when the operation state of the
first module 10 is in the 'standby mode,’ the first mode
switching unit 213 instructs the display unit 202 of the
remote controller 20 to turn off the display. As a result,
the remote controller 20 can reduce electric power re-
quired for displaying the display unit 202.

[0140] This makes it possible to reduce the standby
power of the entire air conditioning system 100.

[0141] Furthermore, when the operation state of the
first module 10 is in the 'standby mode,’ the indoor unit
state acquisition unit 212 stops acquisition of the indoor
unit state.

[0142] In this way, the indoor unit state acquisition unit
212 stops the process of periodically performing trans-
mission request of the indoor unit state until accepting a
new instruction from the first mode switching unit 213.
[0143] As aresult, while the operation state of the first
module 10 s in the 'standby mode,’ the remote controller
20 can reduce the electric power required for communi-
cation for acquiring the indoor unit state.

[0144] Further, the air conditioning system 100 further
includes an outdoor unit 40 that is communicably con-
nected to the indoor unit 30.

[0145] The indoor unit 30 has a manipulation informa-
tion acquisition unit 311 that acquires the manipulation
information, an outdoor unit state acquisition unit 314 that
periodically acquires the outdoor unit state, and a second
mode switching unit 315 which is configured to switch
the operation state of the second module 11 including
the indoor unit 30 and the outdoor unit 40 on the basis
of the manipulation information and the outdoor unit
state.

[0146] When the manipulation information acquisition
unit 311 acquires the manipulation information including
the stopping instruction, the second mode switching unit
315 switches the operation state of the second module
11 to the ’stop preparation mode’ for executing the stop-
ping process of the outdoor unit 40. When the operation
state of the second module 11 is in the 'stop preparation
mode’ and the outdoor unit 40 is determined to be in the
stopped state on the basis of the outdoor unit state, the
second mode switching unit 315 switches the operation
state of the second module 11 to the 'standby mode’ in
which the communication between the indoor unit 30 and
the outdoor unit 40 is stopped.

[0147] Inthis way, when the operation state of the sec-
ond module 11 is in the 'standby mode,’ the air condi-
tioning system 100 can further reduce the electric power
for maintaining the indoor unit 30 and the outdoor unit 40
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in the communicable state.

[0148] As aresult, it is possible to reduce the standby
power of the entire air conditioning system 100.

[0149] Further, the air conditioning system 100 accord-
ing to the present embodiment separately performs a
process of switching the operation state of the first mod-
ule 10 including the remote controller 20 and the indoor
unit 30, and a process of switching the operation state
of the second module 11 including the indoor unit 30 and
the outdoor unit 40 in parallel.

[0150] In this way, even if a state in which, after one
of the indoor unit 30 and the outdoor unit 40 completes
the stopping process, the other continues the stopping
process is continued for a long time, when the indoor unit
30 first stops the stopping process, only the operation
state of the first module 10 can be switched to the 'stand-
by mode,” and when the outdoor unit 40 first completes
the stopping process, only the operation state of the sec-
ond module 11 can be switched to the 'standby mode.’
[0151] Therefore, it is possible to reduce the electric
power of the module switched to the 'standby mode’ in
advance, without waiting for completion of the stopping
process of both the indoor unit 30 and the outdoor unit40.
[0152] Further, when the operation state of the second
module 11 is in the 'standby mode,’ the outdoor unit state
acquisition unit 314 stops acquisition of the outdoor unit
state.

[0153] In this way, the outdoor unit state acquisition
unit 314 stops the process of regularly performing the
transmission request of the outdoor unit state until ac-
cepting a new instruction from the second mode switch-
ing unit 315.

[0154] As aresult, while the operation state of the sec-
ond module 11 is in the ’standby mode,’ the indoor unit
30 can reduce the electric power required for communi-
cation for acquiring the outdoor unit state.

[0155] The air conditioning system 100 according to
the present embodiment includes an indoor unit 30, and
an outdoor unit 40 that is communicably connected to
the indoor unit 30 via the communication line 50.
[0156] An indoor unit side switch 51b and an outdoor
unit side switch 53b are connected in series to the com-
munication line 50.

[0157] The indoor unit 30 has a manipulation informa-
tion acquisition unit 311 that acquires manipulation infor-
mation including an starting instruction and a stopping
instruction of the indoor unit 30 which are input on the
basis of the user's manipulation, an outdoor unit state
acquisition unit 314 that periodically acquires the outdoor
unit state, and a second mode switching unit 315 which
is configured to switch the conduction state of the indoor
unit side switch 51b and the outdoor unit side switch 53b
on the basis of the manipulation information and the out-
door unit state.

[0158] When the manipulation information acquisition
unit 311 acquires the manipulation information including
the stopping instruction and the outdoor unit 40 is deter-
mined to be in the stopped state on the basis of the out-
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door unit state, the second mode switching unit 315 main-
tains the conduction state of the outdoor unit side switch
53b and switches the indoor unit side switch 51b to the
non-conduction state.

[0159] In the conventional air conditioning system,
while the air conditioning system is in the stopped state
by accepting the stopping operation, in order to monitor
the outdoor unit state even and in order to always be able
to transmit and receive the control information, the com-
munication line for connecting the indoor unit and the
outdoor unit has been always maintained in the conduc-
tion state. That is, even when the air conditioning system
is stopped, electric power is always supplied to the com-
munication line, which is one cause of increasing the
standby power.

[0160] However, in the air conditioning system 100 ac-
cording to the present embodiment, when the outdoor
unit 40 is in the stopped state by accepting the stopping
operation of the user, the second mode switching unit
315 of the indoor unit 30 switches the indoor unit side
switch 51b to the non-conduction state, while maintaining
the conduction state of the outdoor unit side switch 53b.
In this way, since the communication line 50 is opened
during the 'standby mode,’ the electric power does not
flow through the communication line 50, and the standby
power can be reduced.

[0161] Inaddition, itis possible to easily switch the per-
mission and stop of communication between the indoor
unit 30 and the outdoor unit 40, only by switching the
indoor unit side switch 51b to the conduction state or the
non-conduction state using the second mode switching
unit 315.

(Modified example)

[0162] Although the embodiments of the present in-
vention have been described above in detail, the embod-
iments not limited thereto, as long as they do not deviate
from the technical idea of the presentinvention, and some
design changes and the like can also be made.

[0163] FIG. 8 is a diagram showing a process flow of
an air conditioning system according to a modified ex-
ample of the present invention.

[0164] For example, in the aforementioned embodi-
ment, the aspect in which, when the operation state of
the first module 10 is in the 'standby mode,’ the indoor
unit state acquisition unit 212 of the remote controller 20
stops the process of acquiring the indoor unit state at
each predetermined acquisition interval (for example,
one minute) has been described. However, when the us-
er does not manipulate the remote controller 20 and per-
forms a starting operation from the manipulation accept-
ance unit 306 of the indoor unit 30, the indoor unit 30 and
the outdoor unit 40 are started by accepting the starting
operation, but the remote controller 20 cannot know that
the indoor unit 30 is started.

[0165] Therefore, in the present modified example, by
performing the following process, the remote controller
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20 can recognize the state of the indoor unit 30.

[0166] As shown in FIG. 8, in a case in which the op-
eration state of the firstmodule 10isin the 'standby mode,
“when a predetermined checking interval t has elapsed,
the indoor unit state acquisition unit 212 of the remote
controller 20 according to this modified example performs
the transmission request of the indoor unit state to the
indoor unit 30 (step S110). Further, the predetermined
checking interval tis set to the time (for example, 1 hour)
longer than the acquisition interval (one minute) in the
‘operating mode’ and the ’stop preparation mode.’
[0167] Atthistime, the indoor unit 30 maintains a state
in which the manipulation information from the remote
controller 20 and the transmission request of the indoor
unit state can always be accepted. Therefore, the indoor
unit state transmission unit 313 of the indoor unit 30 ac-
cepts the transmission request of the remote controller
20 and transmits the indoor unit state (step S111). In the
example of FIG. 8, the starting operation of the user is
not accepted at this point, and the indoor unit 30 also
maintains the stopped state. Therefore, in step S111, the
indoor unit state transmission unit 313 transmits the in-
door unit state indicating that the indoor unit 30 is in the
stopped state.

[0168] Further, it is assumed that the user performs
the starting operation via the manipulation acceptance
unit 306 of the indoor unit 30. In this case, the second
mode switching unit 315 of the indoor unit 30 switches
the operation state of the second module 11 to the ‘op-
erating mode’ (step S210).

[0169] Further, the operating control unit 312 of the
indoor unit 30 performs a process of operating each part
of the indoor unit 30 (step S211), and transmits control
information which requests the start of operation to the
outdoor unit 40 (step S212).

[0170] When the control information acquisition unit
411 ofthe outdoor unit40 acquires the control information
which requests the start of operation, the outdoor unit
control unit 412 controls (starts) the operation of each
part of the outdoor unit 40 on the basis of the control
information (step S213).

[0171] Further, when the operation state of the second
module 11 is switched to the 'operating mode,’ the indoor
unit 30 and the outdoor unit 40 repeatedly execute a
transmission request of the outdoor unit state (step S214)
and a transmission of the outdoor unit state (step S215)
at each predetermined acquisition interval (for example,
one minute). This operation is the same as in the afore-
mentioned embodiment.

[0172] Even after the indoor unit 30 and the outdoor
unit 40 are started, the operation state of the first module
10 is maintained in the 'standby mode,’” and the remote
controller 20 does not recognize that the indoor unit 30
is in operation.

[0173] However, when the predetermined checking in-
terval t further elapses, the indoor unit state acquisition
unit 212 of the remote controller 20 according to this mod-
ified example performs the transmission request of the
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indoor unit state to the indoor unit 30 again (step S112).
[0174] The indoor unit state transmission unit 313 of
the indoor unit 30 accepts the transmission request of
the remote controller 20 and transmits the indoor unit
state (step S113). In the example of FIG. 8, the indoor
unit 30 is already in operation at this point. Therefore, in
step S113, the indoor unit state transmission unit 313
transmits the indoor unit state indicating that the indoor
unit 30 is in operation.

[0175] When the indoor unit state acquisition unit 212
acquires the indoor unit state indicating that the indoor
unit 30 is in operation, the first mode switching unit 213
of the remote controller 20 switches the operation state
of the first module 10 from the 'standby mode’ to the
‘operating mode’ (step S114).

[0176] As a result, even when the user performs the
manipulation via the manipulation acceptance unit 306
of the indoor unit 30, the first mode switching unit 213 of
the remote controller 20 can make the operation state of
the first module 10 and the operation state of the second
module 11 match each other.

[Industrial Applicability]

[0177] According to the air conditioning system and
the control method of the present invention, the standby
power can be reduced.

EXPLANATION OF REFERENCES
[0178]

1 Air conditioning system

10 First module

11 Second module

20 Remote controller

30 Indoor unit

40 Outdoor unit

50 Communication line

51a Indoor unit side switch

51b Indoor unit side switch

52 Indoor unit side transistor

53a Outdoor unit side switch

53b Outdoor unit side switch

54 Outdoor unit side transistor

55 Constant voltage power supply
100 Air conditioning system

201 Manipulation unit

202 Display unit

203 Communication unit

204 Timer

211 Manipulation information transmission unit
212 Indoor unit state acquisition unit
213 First mode switching unit

301 Fan

302 Louver

303 Sensor

304 First communication unit
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305 Second communication unit

306 Manipulation acceptance unit

311 Manipulation information acquisition unit
312 Operating control unit

313 Indoor unit state transmission unit
314 Outdoor unit state acquisition unit
315 Second mode switching unit

401 Fan

402 Compressor

403 Sensor

404 Communication unit

411 Control information acquisition unit
412 Outdoor unit control unit

413 Outdoor unit state transmission unit

Claims

1.

An air conditioning system (1) comprising:

an indoor unit (30); and

aremote controller (20) communicably connect-
ed to the indoor unit (30);

wherein the remote controller (20) has

a manipulation information transmission
unit (211) which is configured to transmit
manipulation information including an start-
ing instruction and a stopping instruction for
the indoor unit (211) to the indoor unit (30)
on the basis of a manipulation of a user;
an indoor unit state acquisition unit (212)
which is configured to periodically acquire
an indoor unit state indicating a state of the
indoor unit (30); and

a first mode switching unit (213) which is
configured to switch an operation state of a
first module (10) including the indoor unit
(30) and the remote controller (20), on the
basis of the manipulation information and
the indoor unit state,

wherein, the first mode switching unit (213) is
configured to switch the operation state of the
firstmodule to a stop preparation mode, in which
a stopping process of the indoor unit (30) is ex-
ecuted, when the manipulation information
transmission unit (211) transmits manipulation
information including the stopping instruction to
the indoor unit (30), and the first mode switching
unit (213) is configured to switch the operation
state of the first module (10) to a standby mode,
in which communication between the indoor unit
(30) and the remote controller (20) is stopped,
when the operation state of the first module (10)
is in the stop preparation mode and the indoor
unit (30) is determined to be in the stopped state
on the basis of the indoor unit state.
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2,

The air conditioning system (1) according to claim
1, wherein the indoor unit state acquisition unit (212,
313) is configured to stop acquisition of the indoor
unit state, when the operation state of the firstmodule
(10) is in the standby mode.

The air conditioning system (1) according to claim 1
or 2, further comprising:

an outdoor unit (40) communicably connected
to the indoor unit,
wherein the indoor unit (30) has

a manipulation information acquisition unit
(311) which is configured to acquire the ma-
nipulation information;

an outdoor unit state acquisition unit (314)
which is configured to periodically acquire
an outdoor unit state indicating a state of
the outdoor unit (40); and

a second mode switching unit (315) which
is configured to switch an operation state of
a second module (11) including the indoor
unit (30) and the outdoor unit (40), on the
basis of the manipulation information and
the outdoor unit state,

wherein, the second mode switching unit is con-
figured to switch the operation state of the sec-
ond module (11) to a stop preparation mode, in
which a stopping process of the outdoor unit (40)
is executed, when the manipulation information
acquisition unit (311) acquires manipulation in-
formation including a stopping instruction, and
the second mode switching unit is configured to
switch the operation state of the second module
(11) to a standby mode, in which communication
between the indoor unit (30) and the outdoor
unit (40) is stopped, when the operation state of
the second module (11) isinthe stop preparation
mode and the outdoor unit (40) is determined to
be in the stopped state on the basis of the out-
door unit state.

The air conditioning system (1) according to claim
3, wherein the outdoor unit state acquisition unit
(314) is configured to stop acquisition of the outdoor
unit state when the operation state of the second
module (11) is in a standby mode.

An air conditioning system (1) comprising:

an indoor unit (30); and

an outdoor unit (40) communicably connected
to the indoor unit via a communication line (50);
an indoor unit side switch (51a, 51b) and an out-
door unit side switch (53a, 53b) connected in
series to the communication line (50),
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wherein the indoor unit (30) has

a manipulation information acquisition unit
(311) which is configured to acquire manip-
ulation information including a starting in-
struction and a stopping instruction of the
indoor unit (30), which is input on the basis
of manipulation of a user;

an outdoor unit state acquisition unit (314)
which is configured to periodically acquire
an outdoor unit state indicating a state of
the outdoor unit (40); and

a second mode switching unit (315) which
is configured to switch a conduction state
of the indoor unit side switch (51a, 51b) and
the outdoor unit side switch (53a, 53b), on
the basis of the manipulation information
and the outdoor unit state, and

wherein, the second mode switching unit is con-
figured to maintain a conduction state of the out-
door unit side switch (53a, 53b), and to switch
the indoor unit side switch (51a, 51b) to a non-
conduction state, when the manipulation infor-
mation acquisition unit (311) acquires manipu-
lation information including a stopping instruc-
tion, and when the outdoor unit is determined to
be in a stopped state on the basis of the outdoor
unit state.

6. A method for controlling an air conditioning system
(1) equipped with an indoor unit (30), and a remote
controller (20) communicably connected to the in-
door unit (30), the method comprising:

a manipulation information transmitting step of
transmitting manipulation information including
an starting instruction and a stopping instruction
of the indoor unit to the indoor unit on the basis
of manipulation of a user;

anindoor unit state acquiring step of periodically
acquiring an indoor unit state indicating the state
of the indoor unit (30); and

a first mode switching step of switching an op-
eration state of a first module (10) including the
indoor unit (30) and the remote controller (20),
on the basis of the manipulation information and
the indoor unit state,

wherein, in the first mode switching step,

when the manipulation information including a
stopping instruction is transmitted to the indoor
unit (30) in the manipulation information trans-
mission step, the operation state of the first mod-
ule (10) is switched to a stop preparation mode
in which a stopping process of the indoor unit
(30) is executed, and

when the operation state of the first module (10)
is in the stop preparation mode and the indoor
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unit (30) is determined to be in the stopped state
on the basis of the indoor unit state, the opera-
tion state of the first module (10) is switched to
a standby mode in which communication be-
tween the indoor unit (30) and the remote con-
troller (20) is stopped.

The method according to claim 6, wherein the air
conditioning system (1) further comprises an outdoor
unit (40) communicably connected to the indoor unit
(30),

the method further comprising:

a manipulation information acquisition step
of acquiring the manipulation information;

an outdoor unit state acquiring step of peri-
odically acquiring an outdoor unit state in-
dicating a state of the outdoor unit (40); and
a second mode switching step of switching
an operation state of a second module (11)
including the indoor unit (30) and the out-
door unit (40), on the basis of the manipu-
lation information and the outdoor unit state,

wherein, in the second mode switching step,

when the manipulation information including the
stopping instruction is acquired in the manipu-
lation information acquisition step, the operation
state of the second module (11) is switched to

a stop preparation mode in which a stopping
process of the outdoor unit (40) is executed, and
when the operation state of the second module
(11) is in a stop preparation mode and the out-
door unit (40) is determined to be in a stopped
state on the basis of the outdoor unit state, the
operation state of the second module (11) is
switched to a standby mode in which communi-
cation between the indoor unit (30) and the out-
door unit (40) is stopped.
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FIG. 3
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FIG. 6 100
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FIG. 8 100
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