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(54) AIR CONDITIONING SYSTEM

(57)  An air conditioning system includes a plurality
of air conditioners; a server that is connected to each of
the air conditioners via a communication network and
that stores device information on each of the air condi-
tioners; and a terminal that is connected to each of the
airconditioners via the server. The server includes aclas-
sification unit that classifies the plurality of air condition-
ers into a plurality of groups based on the device infor-
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Description
Field

[0001] The present invention relates an air condition-
ing system.

Background

[0002] For example, there is a proposed air condition-
ing system that predicts or senses abnormality of an air
conditioner by performing a test run on the air conditioner
in the time of year (hereinafter, referred to as an inter-
mediate period), such as in spring or autumn, in which
an operation of the air conditioner is not frequently per-
formed. In this air conditioning system, it is possible to
perform a maintenance work in advance by predicting or
sensing abnormality of the air conditioner in the interme-
diate period, so that it is possible to avoid a situation in
which an air conditioning operation is not able to be per-
formed due to the maintenance work in an operating sea-
son in which the air conditioning operation is frequently
performed.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Laid-open Patent
Publication No. 2011-89751

Summary
Technical Problem

[0004] However, in the conventional air conditioning
system, if a test run is performed all at once on all of the
air conditioners that are installed in an area handled by
a maintenance worker in a certain period included in the
intermediate period, such as in the same period in, for
example, May, it is conceivable that the maintenance
works may be concentrated in a certain period in the case
where abnormality of some air conditioners has been
sensed. As a result, a work load applied on the mainte-
nance worker side is increased.

[0005] Accordingly, the present invention has been
conceived in light of the circumstances described above
and an object thereof is to provide an air conditioning
system thatis able to distribute and reduce the work load
applied to the maintenance worker exerted in the inter-
mediate period by performing the test run of each of the
air conditioners in a distributed manner.

Solution to Problem
[0006] According to an aspect of an embodiment, an

air conditioning system includes a plurality of air condi-
tioners, a server and a terminal. The server is connected
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to each of the air conditioners via a communication net-
work and stores device information on each of the air
conditioners. The terminal is connected to each of the air
conditioners via the server. The server includes a clas-
sifiction unit and a notification unit. The classification unit
classifies the plurality of air conditioners into a plurality
of groups based on the device information. The notifica-
tion unit notifies the terminals of information related to a
test run of each of the air conditioners that are classified
into the groups. Advantageous Effects of Invention
[0007] As an aspect of an embodiment, it is possible
toreduce the work load applied to the maintenance work-
er exerted in, for example, an intermediate period by per-
forming a test run in a distributed manner.

Brief Description of Drawings
[0008]

FIG. 1 is a diagram illustrating one example of an air
conditioning system according to a present embod-
iment.

FIG. 2 is a block diagram illustrating one example of
a configuration of an air conditioner.

FIG. 3 is a block diagram illustrating one example of
a configuration of a server.

FIG.4 is adiagramillustrating one example of a table
configuration of a device management table.
FIG.5is adiagramillustrating one example of a table
configuration of a test run management table.
FIG.6is adiagramillustrating one example of a table
configuration of a maintenance management table.
FIG. 7 is a block diagram illustrating one example of
a configuration of a smartphone terminal.

FIG. 8 is a diagram illustrating one example of a test
run request screen of the smartphone terminal.
FIG. 9 is a diagram illustrating one example of a
switching screen from a maintenance recommenda-
tion screen to a maintenance reservation screen of
the smartphone terminal.

FIG. 10 is a diagram illustrating one example of a
processing operation between a testrun requestand
maintenance work completion performed in the air
conditioning system.

FIG. 11 is a flowchart illustrating one example of a
processing operation performed in a control unit in-
cluded in the smartphone terminal related to a test
run request reception process.

FIG. 12 is a flowchart illustrating one example of the
processing operation performed in the control unit
included in the smartphone terminal related to a
maintenance reservation process.

FIG. 13 is a flowchart illustrating one example of the
processing operation performed in the control unit
included in a server related to a test run request proc-
ess.

FIG. 14 is a flowchart illustrating one example of the
processing operation performed in the control unit
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included in the server related to a test run result no-
tification process.

FIG. 15is a flowchart illustrating one example of the
processing operation performed in the control unit
included in the server related to a reservation regis-
tration process.

FIG. 16 is a flowchart illustrating one example of the
processing operation performed in the control unit
includedinthe serverrelated to afirsttestrun request
process.

FIG. 17 is a flowchart illustrating one example of the
processing operation performed in the control unit
included in the server related to a second test run
request process.

FIG. 18 is a flowchart illustrating one example of the
processing operation performed in the control unit
included in the server related to a third test run re-
quest process.

Description of Embodiments

[0009] Preferred embodiments of an air conditioning
system disclosed in the present invention will be ex-
plained in detail with reference to accompanying draw-
ings. Furthermore, the disclosed technology is not limited
to the embodiments. Furthermore, the embodiments de-
scribed below may also be appropriately modified as long
as the embodiments do not conflict with each other.

Embodiment

[0010] FIG. 1 is a diagram illustrating one example of
an air conditioning system 1 according to the present
embodiment. The air conditioning system 1 illustrated in
FIG. 1includes air conditioners 2, a server 3, smartphone
terminals 4, and a communication network 5. The air con-
ditioners 2 are air conditioners that is arranged at each
place. The server 3 is a server that manages device in-
formation on the plurality of air conditioners 2 that are
included in the air conditioning system. The smartphone
terminals 4 correspond to terminals according to the
present invention and are those that are able to commu-
nicate with the server 3 by being carried by users of the
air conditioners 2. The communication network 5 is a
communication network using, for example, the Internet,
or the like.

[0011] FIG. 2is a block diagram illustrating one exam-
ple of a configuration of the air conditioner 2. The air
conditioner 2 illustrated in FIG. 2 includes an outdoor unit
11, an indoor unit 12, an adapter 13, and a remote con-
troller 14. The outdoor unit 11 includes a main body 11A.
The main body 11A is provided with, for example, an
outdoor fan, a compressor, an outdoor heat exchanger,
an expansion valve, and the like. The indoor unit 12 in-
cludes a main body 12A, a light receiving unit 12B, and
a control unit 12C. The indoor unit 12 is arranged in, for
example, a room and is a part of the air conditioner that
heats or cools air in the room. The remote controller 14
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is able to perform a remote operation on the indoor unit
12 in accordance with an operation performed by a user
of the indoor unit 12. The main body 12A is provided with,
forexample, an indoor fan and an indoor heat exchanger,
and the room air that has been subjected to heat ex-
change by the indoor heat exchanger is blown out from
the main body 12A, whereby heating, cooling, dehumid-
ification, or the like of the room is performed.

[0012] The adapter 13 includes a first communication
unit 13A, a second communication unit 13B, a storage
unit 13C, and a control unit 13D. The first communication
unit 13A is a communication interface (IF), such as a
universal asynchronous receiver transmitter (UART),
that performs a communication connection between the
adapter 13 and the control unit 12C included in the indoor
unit 12. The second communication unit 13B is an inter-
face (IF) for connecting the adapter 13 and the commu-
nication network 5 in communication. The control unit
13D controls the indoor unit 12 by using Artificial Intelli-
gence (Al). The adapter 13 is arranged in each of the
indoor units 12. The storage unit 13C includes an oper-
ation history memory 131C, a failure estimation model
132C, and a refrigerant estimation model 133C.

[0013] The operation history memory 131C periodical-
ly collects various kinds of operation state data that are
collected from the main body 11A included in the outdoor
unit 11 and the main body 12A included in the indoor unit
12 by using the first communication unit 13A, and stores
the collected operation state data. The second commu-
nication unit 13B sends operation state data that is being
stored in the operation history memory 131C to the server
3. Furthermore, as will be described later, the server 3
uses the operation state data on the air conditioner 2 as
teacher data, and generates a refrigerant estimation
model and a failure estimation model on the basis of the
teacher data. In addition, the server 3 sends the gener-
ated refrigerant estimation model and the failure estima-
tion model to the adapter 13 via the communication net-
work 5. The adapter 13 receives the refrigerant estima-
tion model 133C and the failure estimation model 132C
from the server 3 by using the second communication
unit 13B, and stores the received refrigerant estimation
model 133C and the failure estimation model 132C in the
storage unit 13C.

[0014] The failure estimation model 132C predicts or
senses, that is, estimates a failure occurred in each of
the main body 11A included in the outdoor unit 11 and
the main body 12A included in the indoor unit 12 by in-
putting some of the operation state data collected from
the main body 11A included in the outdoor unit 11 and
the main body 12A included in the indoor unit 12. The
failure estimation model 132C estimates a failure of the
air conditioner 2 including, for example, a stain of the
outdoor heat exchanger, a lock of the expansion valve,
abnormality related to degradation of the compressor, or
the like.

[0015] The refrigerant estimation model 133C esti-
mates an amount of refrigerant thatis currently remaining
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in a refrigerant circuit that is not illustrated and that is
provided in each of the main body 11A included in the
outdoor unit 11 and the main body 12A included in the
indoor unit 12 by inputting some of the operation state
data collected from the main body 11A included in the
outdoor unit 11 and the main body 12A included in the
indoor unit 12. For example, the refrigerant estimation
model 133C estimates the amount of refrigerant that is
currently remaining in the refrigerant circuit by using at
least a rotation rate of the compressor, temperature of
the refrigerant discharged from the compressor, temper-
ature of the heat exchanger, the degree of opening of
the expansion valve, and temperature of outside air in-
cluded in the operation state data that indicates the op-
eration state at the time of operation. As a result, the
refrigerant estimation model 133C estimates abnormality
caused by an insufficient amount of refrigerant.

[0016] FIG. 3is a block diagram illustrating one exam-
ple of a configuration of the server 3. The server 3 illus-
trated in FIG. 3 includes a communication unit 31, an
operating unit 32, a display unit 33, a storage unit 34,
and a control unit 35. The storage unit 34 includes a de-
vice management table 341, a test run management ta-
ble 342, and a maintenance management table 343. The
communication unit 31 is an interface for communicating
with the communication network 5. The operating unit 32
is an interface for inputting various kinds of information,
such as an operation command. The display unit 33 is
an interface for displaying various kinds of information.
The storage unit 34 is an area for storing therein various
kinds of information. The control unit 35 performs overall
control of the server 3.

[0017] FIG. 4 is a diagram illustrating one example of
a table configuration of the device management table
341. The device managementtable 341 illustrated in FIG.
4 is a table that is used to manage the information on an
air conditioner ID for identifying the air conditioner 2 as
the device information. The device management table
341 manages, in an associated manner with each of air
conditioner IDs 341A, a device model 341B, a customer
name 341C, a postal code 341D, an address 341E, and
aterminal ID 341F. The device model 341B is information
for identifying a device model of the air conditioner 2. The
customer name 341C is information for identifying a user
of the air conditioner 2. The postal code 341D is infor-
mation for specifying a region of an arrangement location
of the air conditioner 2. The address 341E is information
for specifying the arrangement location of the air condi-
tioner 2. The terminal ID 341F is a telephone number of
the smartphone terminal 4 corresponding to a contact
detail of the user of the air conditioner 2.

[0018] FIG. 5 is a diagram illustrating one example of
the table configuration of the test run management table
342. The test run management table 342 illustrated in
FIG. 5 is a table that is used to manage whether or not
a test run request has been output to the user of the air
conditioner 2. The test run management table 342 man-
ages, in an associated manner with each of terminal IDs
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342A that are the telephone numbers of the respective
smartphone terminals 4 corresponding to the contact de-
tails of the users of the respective air conditioners 2, an
air conditioner ID 342B and a test run request completion
flag 342C. The test run request completion flag 342C is
an identifier for identifying whether or not the test run of
the air conditioner 2 has been requested to the smart-
phone terminal 4. In the case where the test run request
has already been output, the test run request completion
flag 342C is set to "1", whereas, in the case where the
test run request has not been output, the test run request
completion flag 342C is set to "0".

[0019] FIG. 6 is a diagram illustrating one example of
the table configuration of the maintenance management
table 343. The maintenance management table 343 il-
lustrated in FIG. 6 is the table that is used to manage the
maintenance information in an associated manner with
each of maintenance IDs 343A for identifying mainte-
nance of the air conditioners 2. The maintenance man-
agement table 343 manages, in an associated manner
with each of the maintenance |IDs 343A, maintenance
work date and time 343B, maintenance content 343C,
customer information 343D, a terminal ID 343E, an air
conditioner ID 343F, and a maintenance work executed
flag 343G. The maintenance work date and time 343B
is reservation date and time of the maintenance work.
The maintenance content is information for identifying
the maintenance content of the air conditioner 2 indicat-
ing, for example, the content of a failure, a maintenance
worker who is in charge of the maintenance, and the like.
The customer information 343D is information for identi-
fying the user of the air conditioner 2 targeted for the
maintenance indicating, for example, a customer name,
an email address, an address, a postal code, and the
like. The terminal ID 343E is information for identifying
the smartphone terminal 4 corresponding to the contact
detail of the user of the air conditioner 2 targeted for the
maintenance, indicating a telephone number or the like.
The air conditioner ID 343F is information for identifying
the air conditioner 2 targeted for the maintenance. The
maintenance work executed flag 343G is an identifier for
identifying whether or not a maintenance work has been
executed. In the case where the maintenance work has
been executed, the maintenance work executed flag
343G is setto "1", whereas, in the case where the main-
tenance work has not been executed, the maintenance
work executed flag 343G is set to "0".

[0020] The control unit 35 includes a generation unit
35A, aclassification unit 35B, a notification unit 35C, and
a management unit 35D. The generation unit 35A gen-
erates a failure estimation model and a refrigerant esti-
mation model by using the operation state data received
from each of the air conditioners 2 as teacher data. The
classification unit 35B classifies, on the basis of the de-
vice information included in the device management ta-
ble 341, the plurality of air conditioners 2 that are man-
aged by the server 3 into a plurality of groups in accord-
ance with a predetermined rule that will be described
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later. The notification unit 35C attempts to request a test
run by shifting a period of the test run in an intermediate
period for each group and notifies the smartphone termi-
nals 4 carried by the users of the air conditioners 2 in-
cluded in the associated groups of information that is
related to the test run to be performed on each of the air
conditioners 2 included in the associated groups and that
corresponds to a test run request. Furthermore, the test
run request is a notification that requests each of the air
conditioners 2 to perform the test run. The management
unit 35D manages the device management table 341,
the testrun management table 342, and the maintenance
management table 343.

[0021] FIG. 7 is a block diagram illustrating one exam-
ple of a configuration of the smartphone terminal 4. The
smartphone terminal 4 illustrated in FIG. 7 includes a
communication unit 41, an operating unit 42, a display
unit 43, a storage unit 44, and a control unit 45. The com-
munication unit 41 is an interface for communicating with
the communication network 5. The operating unit 42 is
an interface for inputting various kinds of information,
such as an operation command, or the like. The display
unit 43 is an interface for displaying various kinds of in-
formation. The storage unit44 is an area for storing there-
in various kinds of information. The control unit 45 per-
forms overall control of the smartphone terminal 4.
[0022] FIG. 8 is a diagram illustrating one example of
atestrunrequest screen 43A of the smartphone terminal
4. The smartphone terminal 4 displays the test run re-
quest screen 43A on the display unit 43 in accordance
with the test run request received from the server 3. The
test run request screen 43A illustrated in FIG. 8 is a
screen used to request a customer to perform a test run
of the air conditioner 2. The test run request screen 43A
includes a message 431A indicating that "We recom-
mend you to perform a test run during a low season. Do
you start the test run?", a button 432A corresponding to
"yes" indicating a test run needs to be performed, and a
button 433A corresponding to "no" indicating a test run
is not needed. The message 431A is a message that
urges the user of the smartphone terminal 4 to start the
testrun of the air conditioner 2. If the smartphone terminal
4 detects a button operation of the button 432A displayed
on the test run request screen 43A, the smartphone ter-
minal 4 sends information indicating a start of the test
run to the air conditioner 2, and deletes the test run re-
quest screen 43A. Furthermore, if the smartphone termi-
nal 4 detects a button operation of the button 433A dis-
played on the test run request screen 43A, the smart-
phone terminal 4 deletes the testrun request screen 43A.
[0023] FIG. 9 is a diagram illustrating one example of
a switching screen from a maintenance recommendation
screen 43B to a maintenance reservation screen 43C of
the smartphone terminal 4. The smartphone terminal 4
displays the maintenance recommendation screen 43B
onthedisplay unit43in accordance with the maintenance
recommendation received from the server 3. The main-
tenance recommendation screen 43B illustrated in FIG.
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9 is a screen that requests a customer to reserve the
maintenance work of the air conditioner 2. The mainte-
nance recommendation screen 43B includes a message
431B indicating that "a failure may have occurred. Would
you like to request arepair?”, a device model name 432B,
an error code 433B, a button 434B corresponding to "yes"
indicating a start of a repair request, and a button 435B
corresponding to "no" indicating that there is no need to
request a repair. The message 431B is a message that
urges the user of the air conditioner 2 to reserve the main-
tenance work. The device model name 432B is informa-
tion for identifying a device model of the air conditioner
2. The error code 433B is a code for identifying the con-
tent of an error. If the smartphone terminal 4 detects the
button operation of the button 434B displayed on the
maintenance recommendation screen 43B, the smart-
phone terminal 4 changes the screen from the mainte-
nance recommendation screen 43B to the maintenance
reservation screen 43C that is the reservation screen for
the maintenance work. If the smartphone terminal 4 de-
tects a button operation of the button 435B displayed on
the maintenance recommendation screen 43B, the
smartphone terminal 4 deletes the maintenance recom-
mendation screen 43B.

[0024] The maintenance reservation screen 43C is a
screen that is used for the customer to input the mainte-
nance reservation content of the air conditioner 2. The
maintenance reservation screen 43C includes a name
entry field 431C, a postal code entry field 432C, an ad-
dress entry field 433C, an email address entry field 434C,
a telephone number entry field 435C, and a desired date
and time entry field 436C. Furthermore, the maintenance
reservation screen 43C includes a check button 437C, a
cancel button 438C, and a device model name 439C.
The name entry field 431C is a field for inputting a user
name of the air conditioner 2 that is targeted for the main-
tenance. The postal code entry field 432C is a field for
inputting a postal code used for identifying the region of
the arrangement place of the air conditioner 2 targeted
for the maintenance. The address entry field 433C is a
field for inputting the address of the arrangement place
of the air conditioner 2 targeted for the maintenance. The
email address entry field 434C is a field for inputting the
email address that is the contact details of the user of
the air conditioner 2 targeted for the maintenance. The
telephone number entry field 435C is a field for inputting
the telephone number that is the contact detail of the user
of the air conditioner 2 targeted for the maintenance. The
desired date and time entry field 436C is a field for input-
ting the desired date and time of the maintenance work
to be performed on the air conditioner 2 targeted for the
maintenance. The device model name 439C is informa-
tion for identifying the device model of the air conditioner
2 targeted for the maintenance. If the smartphone termi-
nal 4 detects the check button 437C displayed on the
maintenance reservation screen 43C, the smartphone
terminal 4 sends the maintenance content to the server
3 and deletes the maintenance reservation screen 43C.



9 EP 4 235 047 A1 10

Ifthe smartphone terminal 4 detects a cancel button438C
displayed on the maintenance reservation screen 43C,
the smartphone terminal 4 deletes the maintenance res-
ervation screen 43C.

[0025] In the following, an operation of the air condi-
tioning system 1 according to the present embodiment
will be described. FIG. 10 is a diagram illustrating one
example of a processing operation between the test run
request and the maintenance work completion per-
formed in the air conditioning system 1. The server 3
notifies the smartphone terminal 4 carried by the user of
the air conditioner 2 of the test run requestin accordance
with the predetermined rule at a predetermined timing
(Step S1). The predetermined timing is a timing at which
the test run request is issued and is a timing of, for ex-
ample, once a day. Furthermore, the predetermined tim-
ing is not limited to once a day but may appropriately be
changed to, for example, once every other day, or once
every three days. The predetermined rule is a condition
in which the air conditioners 2 handled by a maintenance
worker 6 are finally grouped within a predetermined pe-
riod of time, for example, a condition for assigning the air
conditioners 2 that are included in the associated groups
in accordance with installation region information that in-
dicates an installation region and that is used to identify
an arrangement place of the air conditioner 2 or in ac-
cordance with air conditioner count information that indi-
cates the number of the air conditioners 2.

[0026] In the case where the smartphone terminal 4
receives the test run request, the smartphone terminal 4
displays the test run request screen 43A illustrated in
FIG. 8 on the display unit43. The user of the smartphone
terminal 4 is able to recognize the test run request for
the air conditioner 2 by looking at the test run request
screen 43A. Then, the smartphone terminal 4 requests
the air conditioner 2 to start the test run in accordance
with a test run start operation displayed on the test run
request screen 43A (Step S2). The air conditioner 2 con-
sequently performs the test run in accordance with the
request to start the test run. In the case where the air
conditioner 2 performs the test run, the air conditioner 2
notifies the server 3 of a test run result of the test run
performed on the air conditioner 2 (Step S3). Further-
more, in the case where the air conditioner 2 performs
the test run and estimates abnormality of the air condi-
tioner 2 by using, for example, the refrigerant estimation
model 133C or the failure estimation model 132C, the air
conditioner 2 obtains the content of the abnormality as
the test run result.

[0027] Inthe case where the server 3 receives the test
run result from the air conditioner 2 and the received con-
tent indicates an estimation of abnormality of the air con-
ditioner 2, the server 3 notifies the smartphone terminal
4 of a maintenance recommendation (Step S4). In the
case where the smartphone terminal 4 receives the main-
tenance recommendation from the server 3, the smart-
phone terminal 4 displays the maintenance recommen-
dation screen 43B illustrated in FIG. 9. The user of the
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smartphone terminal 4 is able to recognize the mainte-
nance recommendation for the air conditioner 2 by look-
ing at the maintenance recommendation screen 43B.
The smartphone terminal 4 displays the maintenance
reservation screen43Cillustratedin FIG. 9inaccordance
with a maintenance recommendation operation dis-
played on the maintenance recommendation screen
43B. The user of the smartphone terminal 4 is able to
input the reservation content about the maintenance
work by looking at the maintenance reservation screen
43C.

[0028] The smartphone terminal 4 sends the mainte-
nance reservation request to the server 3 in accordance
with the maintenance reservation operation displayed on
the maintenance reservation screen 43C (Step S5). In
the case where the server 3 receives the maintenance
reservation request from the smartphone terminal 4, the
server 3 notifies the maintenance worker 6 of a desire
for the maintenance in accordance with the maintenance
reservation content (Step S6) Furthermore, the desire
for the maintenance is generated as a result of a request
for the test run only on the smartphone terminals 4 as-
sociated with the air conditioners 2 that have been
grouped in accordance with the predetermined rule at
the predetermined timing as described above, so that it
is possible to distribute concentration of the maintenance
recommendations received in the same period included
in the intermediate period, that is, it is possible to distrib-
ute the desires for the maintenance received on the basis
of the test run results by distributing the period in which
the test run is performed on each of the air conditioners
2. Then, the maintenance worker 6 performs the main-
tenance work on the air conditioner 2 that is targeted for
the maintenance (Step S7).

[0029] When a test run is requested to each of the air
conditioners 2, for example, the test run of the 30000 air
conditioners 2 in the region handled by a certain service
base location is started all at once, the test run result
indicating that maintenance of the 200 air conditioner 2
is needed is obtained, and itis assumed that the number
of the air conditioners 2 that are able to receive a main-
tenance service from the maintenance worker 6 per day
is 100. In this case, the maintenance worker 6 needs two
daysin this region because the number of air conditioners
2 subjected to the maintenance work performed by the
maintenance worker 6 is 200.

[0030] Inthe air conditioning system 1 according to the
present embodiment, on the basis of the assumption re-
sult described above, the predetermined timing included
in the intermediate period is set to five times a day, and
the predetermined rule is set such that the 6000 air con-
ditioners 2 are grouped as a single group from among
the 30000 air conditioners 2 included in the same region.
In this case, the server 3 sends a test run request to the
smartphone terminals 4 carried by the users of the 6000
air conditioners 2 per day in the same region, and sends
a request for the test run to the smartphone terminals 4
of the users of all of the air conditioners 2 included in the
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same region in five days. As aresult, the number of main-
tenance recommendations obtained as a result of the
test run results per day is reduced, in other words, the
number of maintenance recommendations is accordingly
distributed to five days. Then, by distributing the period
of the test run of the air conditioners 2 included in the
region, the number of desires for the maintenance (main-
tenance reservations) obtained as a result of the test run
result is distributed. As a result of the number of desires
for the maintenance (maintenance reservations) being
distributed, the work performed by the maintenance
worker 6 is distributed and it is thus possible to reduce
the work load applied to the maintenance worker 6.
[0031] FIG. 11 is a flowchart illustrating one example
of the processing operation performed in the control unit
45 included in the smartphone terminal 4 according to a
testrun request reception process. In FIG. 11, the control
unit45 included in the smartphone terminal 4 determines
whether or not the control unit 45 has received the test
run request from the server 3 (Step S11). If the control
unit 45 has received the test run request (Yes at Step
S11), the control unit 45 causes the display unit 43 to
display the test run request screen 43A illustrated in FIG.
8 (Step S12). As a result, the user of the smartphone
terminal 4 is able to recognize that the test run of the air
conditioner 2 is needed by looking at the test run request
screen 43A.

[0032] The control unit 45 determines whether or not
the control unit 45 has detected the test run start opera-
tion (button operation of the button 432A) on the test run
request screen 43A (Step S13). If the control unit 45 has
detected the test run start operation (Yes at Step S13),
the control unit 45 performs the test run of the air condi-
tioner 2 and ends the processing operation illustrated in
FIG. 11. After the end of the processing operation related
to the test run request reception process, the user of the
smartphone terminal 4 is able to perform the test run of
the air conditioner 2 by using the button operation on the
button displayed on the test run request screen 43A.
[0033] If the control unit 45 has not detected the test
run start operation (No at Step S13), the control unit 45
determines whether or not the control unit 45 has detect-
ed a test run unnecessary operation (button operation of
the button 433A) (Step S14). If the control unit 45 has
detected the testrun unnecessary operation (Yes at Step
S14), the control unit 45 ends the processing operation
illustrated in FIG. 11 without performing the test run.
[0034] If the control unit 45 has not received the test
run request (No at Step S11), the control unit 45 ends
the processing operation illustrated in FIG. 11. If the con-
trol unit 45 has not detected the test run unnecessary
operation (No at Step S14), the control unit 45 proceeds
to Step S13 in order to determine whether or not the
control unit 45 has detected the test run start operation.
[0035] FIG. 12 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 45 included in the smartphone terminal 4 and
that is related to the maintenance reservation process.
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The control unit 45 included in the smartphone terminal
4 illustrated in FIG. 12 determines whether or not the
control unit45 has received the maintenance recommen-
dation from the server 3 (Step S21). If the control unit 45
has received the maintenance recommendation (Yes at
Step S21), the control unit 45 causes the display unit 43
to display the maintenance recommendation screen 43B
illustrated in FIG. 9 (Step S22). As a result, the user of
the smartphone terminal 4 is able to recognize the test
run result of the air conditioner 2 by looking at the main-
tenance recommendation screen 43B.

[0036] The control unit 45 determines whether or not
the control unit 45 has detected a maintenance recom-
mendation start operation (button operation of the button
434B) displayed on the maintenance recommendation
screen 43B (Step S23). If the control unit 45 has detected
the maintenance recommendation start operation (Yes
at Step S23), the control unit 45 causes the display unit
43 to display the maintenance reservation screen 43C
(Step S24). As a result, the user of the smartphone ter-
minal 4 is able to recognize the input content of the main-
tenance reservation for the air conditioner 2 by looking
at the maintenance reservation screen 43C. The control
unit 45 determines whether or not the control unit 45 has
detected a maintenance reservation start operation (but-
ton operation of the check button 437C) displayed on the
maintenance reservation screen 43C (Step S25).
[0037] If the control unit 45 has detected the mainte-
nance reservation start operation displayed on the main-
tenance reservation screen 43C (Yes at Step S25), the
control unit 45 sends the maintenance reservation re-
questtothe server 3 (Step S26), and ends the processing
operation illustrated in FIG. 12. As a result, the user of
the smartphone terminal 4 is able to input the mainte-
nance reservation from the maintenance reservation
screen 43C. The user is able to input, by using the smart-
phone terminal4, reservation informationincluding a cus-
tomer name, a postal code, an address, an email ad-
dress, a telephone number, maintenance desired date
and time, the device model name 439C of the air condi-
tioner, and the like related to the air conditioner 2 targeted
forthe maintenance. Ifthe control unit45 has notreceived
the maintenance recommendation (No at Step S21), the
control unit 45 ends the processing operation illustrated
in FIG. 12.

[0038] If the control unit 45 has not detected the main-
tenance recommendation start operation (No at Step
S23), the control unit 45 determines whether or not the
control unit 45 has detected a maintenance recommen-
dation unnecessary operation (button operation of the
button 435B) (Step S27). If the control unit 45 has de-
tected the maintenance recommendation unnecessary
operation (Yes at Step S27), the control unit 45 deletes
the maintenance recommendation screen 43B (Step
S28), and ends the processing operation illustrated in
FIG. 12.

[0039] If the control unit 45 has not detected the main-
tenance recommendation unnecessary operation (No at
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Step S27), the control unit 45 proceeds to Step S23 in
order to determine whether or not the control unit 45 has
detected the maintenance recommendation start opera-
tion.

[0040] Furthermore, if the control unit 45 has not de-
tected the maintenance reservation start operation (No
at Step S25), the control unit 45 determines whether or
not the control unit 45 has detected a maintenance res-
ervation unnecessary operation (button operation of the
cancel button 438C) (Step S29). If the control unit 45 has
detected the maintenance reservation unnecessary op-
eration (Yes at Step S29), the control unit 45 deletes the
maintenance reservation screen 43C (Step S30), and
ends the processing operation illustrated in FIG. 12. In
addition, if the control unit 45 has not detected the main-
tenance reservation unnecessary operation (No at Step
S29), the control unit 45 proceeds to Step S25 in order
to determine whether or not the control unit 45 has de-
tected the maintenance reservation start operation.
[0041] FIG. 13 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 35 included in the server 3 and that is related to
the test run request process. In FIG. 13, the control unit
35 included in the server 3 determines whether or not
the control unit 35 has detected the predetermined timing
(Step S31). If the control unit 35 has detected the prede-
termined timing (Yes at Step S31), the control unit 35
refers to the device management table 341, and assigns
unassigned air conditioner IDs included in the group in
accordance with the predetermined rule (Step S32).
[0042] The control unit 35 refers to the device man-
agement table 341, and specifies the terminal IDs that
are associated with the assigned air conditioner IDs (Step
S33). The control unit 35 sends the test run request to
each of the smartphone terminals 4 based on the spec-
ified terminal IDs (Step S34). As a result, the server 3
sends a request for the test run only to the smartphone
terminals 4 that are included in the air conditioner 2 and
that are associated with the air conditioner IDs assigned
on the basis of the predetermined rule at the predeter-
mined timing. The control unit 35 sets the test run request
completion flag 342C associated with each of the termi-
nal IDs of the smartphone terminals 4, to which the test
run request has already been sent, to "1", and updates
the content of the test run management table 342 (Step
S35). The server 3 is able to recognize the air conditioner
ID in which the test run request has been made and the
terminal ID by referring to the test run request completion
flag 342C included in the testrun management table 342.
[0043] Inaddition, after the control unit 35 has updated
the test run request completion flag 342C to "1", the con-
trol unit 35 determines whether or not an unassigned air
conditioner ID is present (Step S36). If an unassigned air
conditioner ID is present (Yes Step S36), the control unit
35 proceeds to Step S31 in order to determine whether
or not the control unit 35 has detected the predetermined
timing. In other words, the server 3 is able to assign the
unassigned air conditioner ID suitable for the predeter-
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mined rule at each predetermined timing. If an unas-
signed air conditioner ID is not present (No at Step S36),
the control unit 35 ends the processing operation illus-
trated in FIG. 13. If the control unit 35 has not detected
the predetermined timing (No at Step S31), the control
unit 35 proceeds to Step S31 in order to determine wheth-
er or not the control unit 35 has detected the predeter-
mined timing. In other words, the server 3 does not re-
quest the test run until the control unit 35 detects the
predetermined timing.

[0044] FIG. 14 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 35 included in the server 3 and that is related to
the test run result notification process. In FIG. 14, the
controlunit 35 included in the server 3 determines wheth-
er or not the control unit 35 has received the test run
result from the air conditioner 2 (Step S41). Furthermore,
if the air conditioner 2 has detected abnormality of the
air conditioner 2 by using the failure estimation model
132C and the refrigerant estimation model 133C, the air
conditioner 2 sends the test run result of the air condi-
tioner 2 to the server 3. If the control unit 35 has received
the test run result (Yes at Step S41), the control unit 35
extracts the air conditioner ID and the maintenance con-
tent from the test run result (Step S42).

[0045] The control unit 35 refers to the test run man-
agement table 342, specifies the terminal ID associated
with the extracted air conditioner ID (Step S43), sends
the maintenance recommendation to the smartphone ter-
minal 4 on the basis of the specified terminal ID (Step
S44), and ends the processing operation illustrated in
FIG. 14. As a result, the server 3 is able to send the
maintenance recommendation to the smartphone termi-
nal 4 carried by the user of the air conditioner 2 in ac-
cordance with the test run result received from each of
the air conditioners 2. If the control unit 35 has not re-
ceived the test run result (No at Step S41), the control
unit 35 ends the processing operation illustrated in FIG.
14.

[0046] FIG. 15 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 35 included in the server 3 and that is related to
the reservation registration process. In FIG. 15, the con-
trol unit 35 included in the server 3 determines whether
or not the control unit 35 has received a maintenance
reservation requestfromthe smartphone terminal 4 (Step
S51). If the control unit 35 has received the maintenance
reservation request (Yes at Step S51), the control unit
35 extracts the reservation information from the mainte-
nance reservation request (Step S52) Furthermore, the
reservation information mentioned here is informationin-
cluding a customer name, a postal code, an address, an
email address, a telephone number, maintenance de-
sired date and time, the device model name 439C of the
air conditioner, and the like related to the air conditioner
2 targeted for the maintenance.

[0047] The controlunit 35 registers, inthe maintenance
management table 343, the maintenance work date and
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time, the maintenance content, the customerinformation,
the terminal ID, and the air conditioner ID that are includ-
ed in the reservation information (Step S53). The server
3 is able to check the reservation information on each of
the maintenance IDs by referring to the maintenance
management table 343. The control unit 35 selects the
maintenance worker 6 that is associated with the main-
tenance content (Step S54), notifies the maintenance
worker 6 of the maintenance content (Step S55), and
ends the processing operation illustrated in FIG. 15. If
the control unit 35 has not received the maintenance res-
ervation request (No at Step S51), the control unit 35
ends the processing operation illustrated in FIG. 15.
[0048] As described above, the server 3 according to
the present embodiment divides the plurality of air con-
ditioners 2 into the groups in accordance with the prede-
termined rule, and notifies the smartphone terminals 4
carried by the users of the air conditioners 2 included in
the associated groups of the test run request to be per-
formed on the air conditioners 2 included in the associ-
ated groups in order to request the test run by shifting,
for each group, the period of the test run included in the
intermediate period. As a result, itis possible to distribute
the period in which the test run is to be performed on
each of the air conditioners 2, so that it is possible to
suppress concentration of the maintenance work in a cer-
tain period included in the intermediate period, and it is
thus possible to reduce the work load applied to the main-
tenance worker 6. In addition, it is possible to avoid a
situation in which the air conditioner 2 is not able to be
operated caused by the maintenance work that is per-
formed in an operation period of the air conditioner 2 as
a result of the maintenance work being performed in the
intermediate period.

[0049] If the smartphone terminal 4 has received the
test run request, the smartphone terminal 4 requests the
air conditioner 2 associated with the user of the smart-
phone terminal 4 to start the test run in accordance with
a predetermined operation. Furthermore, the air condi-
tioner 2 performs the test run in accordance with the re-
quest for a start of the test run, and, if the air conditioner
2 has detected the result of the test run indicating that
maintenance of the air conditioner 2 is needed, the air
conditioner 2 notifies the server 3 of the result of the test
run. Then, if the server 3 receives the result of the test
run from the air conditioner 2, the server 3 notifies the
smartphone terminal 4 carried by the user of the air con-
ditioner 2 of a recommendation for the maintenance of
the air conditioner 2. As a result, the user of each of the
smartphone terminals 4 is able to promptly receive the
maintenance work as a result of obtaining the recom-
mendation for the maintenance on the basis of the test
run result of the test run of the air conditioner 2 performed
by shifting the period of the test run, and is able to avoid
the situation in which the air conditioner 2 is not able to
be operated caused by the maintenance work that is per-
formed in an operation period of the air conditioner 2.
[0050] If the smartphone terminal 4 has received the
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recommendation for the maintenance from the server 3,
the smartphone terminal 4 notifies the server 3 of the
information on a reservation for the maintenance work
to be performed on the air conditioner 2 in accordance
with a predetermined reservation operation. As a result,
a customer is able to easily reserve the maintenance
work.

[0051] In the case where air conditioner 2 estimates a
failure of the air conditioner 2 by using the failure estima-
tion model 132C in accordance with a start of the test
run, the air conditioner 2 notifies the server 3 of the ob-
tained estimation as the result of the test run. As a result,
each of the air conditioners 2 is able to notify the server
3 ofthe result of the test run by using the failure estimation
model 132C.

[0052] Inthe case where the air conditioner 2 uses the
refrigerant estimation model 133C and estimates, in ac-
cordance with a start of the test run of the air conditioner
2, an insufficient amount of currently remaining refriger-
ant flowing inside the air conditioner, the air conditioner
2 notifies the server 3 of the obtained estimation as the
result of the test run. As a result, each of the air condi-
tioners 2 is able to notify the server 3 of the result of the
test run by using the refrigerant estimation model 133C.
[0053] Asthe testrunrequestprocess according to the
present embodiment, a case has been described as an
example in which an unassigned air conditioner ID is as-
signed in accordance with the predetermined rule illus-
trated in FIG. 13. Inthe following, more detailed examples
of the predetermined rule will be described on the basis
of FIG. 16 to FIG. 18.

[0054] FIG. 16 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 35 included in the server 3 and that is related to
a first test run request process. In FIG. 16, the control
unit 35 included in the server 3 determines whether or
not the control unit 35 has detected the predetermined
timing (Step S61). If the control unit 35 has detected the
predetermined timing (Yes at Step S61), the control unit
35 refers to the device management table 341 and as-
signs a region on the basis of the postal code that is used
to identify a group as the predetermined rule (Step S62).
Furthermore, the predetermined rule is used to group the
arrangement places of the air conditioners 2 on the basis
of the postal codes registered by the users and associate
the air conditioner IDs of the air conditioners 2 associated
with the postal codes, respectively, with the groups that
are classified by the postal codes. Alternatively, instead
of the postal codes, grouping may be performed in units
of municipalities in each of which the air conditioners 2
are installed.

[0055] The control unit 35 refers to the device man-
agement table 341, assigns unassigned air conditioner
IDs included in the assigned region (Step S63). The con-
trol unit 35 refers to the device management table 341,
and specifies the terminal IDs associated with the as-
signed air conditioner IDs (Step S64). The control unit
35 sends the test run request to each of the smartphone
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terminals 4 on the basis of the specified terminal IDs
(Step S65). The control unit 35 sets the test run request
completion flag 342C associated with each of the termi-
nal IDs of the smartphone terminals 4, to which the test
run request has already been sent, to "1", and updates
the content of the test run management table 342 (Step
S66).

[0056] Furthermore, after having set the test run re-
quest completion flag 342C to "1", the control unit 35
determines whether or not an unassigned region is
present (Step S67). If the unassigned region is present
(Yes at Step S67), the control unit 35 proceeds to Step
S61 in order to determine whether or not the predeter-
mined timing has been detected. If the unassigned region
is not present (No at Step S67), the control unit 35 ends
the processing operation illustrated in FIG. 16. If the con-
trol unit 35 has not detected the predetermined timing
(No at Step S61), the control unit 35 proceeds to Step
S61 in order to determine whether or not the control unit
35 has detected the predetermined timing.

[0057] The control unit 35 that performs the first test
run request process assigns the region associated with
the unassigned postal code from the plurality of postal
codes as the predetermined rule for identifying the ar-
rangement places of the air conditioners 2 at each pre-
determined timing, and assigns the unassigned air con-
ditioner IDs included in the assigned region. Further-
more, the control unit 35 requests the smartphone termi-
nals 4 carried by the users of the assigned air condition-
ers 2 to perform the test run on the basis of the terminal
IDs of the assigned air conditioners 2. As a result, it is
possible to distribute a maintenance reservation period
as aresult of distributing an acquisition period of the test
run results by distributing the test run requests to be sent
to the smartphone terminals 4 carried by the users of the
air conditioners 2 in each of the assigned regions. As a
result of the maintenance reservation period being dis-
tributed, the work of the maintenance worker 6 is accord-
ingly distributed, and itis thus possible to reduce the work
load applied to the maintenance worker 6. In addition,
the test run requests have been distributed in units of
regions, so that it is possible to reduce the work load
applied to the maintenance worker 6 by decreasing a
moving distance of the maintenance worker 6 at the time
of maintenance work performed by the maintenance
worker 6.

[0058] FIG. 17 is a flowchart illustrating one example
of the processing operation that is performed in the con-
trol unit 35 included in the server 3 and that is related to
a second test run request process. In FIG. 17, the control
unit 35 included in the server 3 determines whether or
not the control unit 35 has detected the predetermined
timing (Step S71). If the control unit 35 has detected the
predetermined timing (Yes at Step S71), the control unit
35 refers to the device management table 341, and as-
signs, as the predetermined rule, the same number of air
conditioner IDs as the predetermined number of air con-
ditioners from among the plurality of air conditioner IDs
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(Step S72).

[0059] The control unit 35 refers to the device man-
agement table 341, and specifies the terminal IDs asso-
ciated with the assigned air conditioner IDs (Step S73).
The control unit 35 sends the test run requests to the
smartphone terminals 4 based on the specified terminal
IDs (Step S74). The control unit 35 sets the test run re-
quest completion flag 342C associated with each of the
terminal IDs of the smartphone terminals 4, to which the
test run request has been sent, to "1", and updates the
contentof the test run managementtable 342 (Step S75).
[0060] Furthermore, after the control unit 35 has set
the test run request completion flag 342C to "1", the con-
trol unit 35 determines whether or not an unassigned air
conditioner ID is present (Step S76). If an unassigned air
conditioner ID is present (Yes at Step S76), the control
unit 35 proceeds to Step S71 in order to determine wheth-
er or not the control unit 35 has detected the predeter-
mined timing. If an unassigned air conditioner ID is not
present (No at Step S76), the control unit 35 ends the
processing operation illustrated in FIG. 17. If the control
unit 35 has not detected the predetermined timing (No
at Step S71), the control unit 35 proceeds to Step S71
in order to determine whether or not the control unit 35
has detected the predetermined timing.

[0061] The control unit 35 that performs the second
test run request process assigns, as the predetermined
rule, the same number of air conditioner IDs as the pre-
determined number of unassigned air conditioners from
among the plurality of air conditioner IDs at each of the
predetermined timings, and sends a request to each of
the smartphone terminals 4 carried by the users of the
assigned air conditioners 2 to perform the test run on the
basis of the terminal IDs of the assigned air conditioners
2. As aresult, a collection period of the test run results
is distributed by distributing the test run requests to be
sent to the smartphone terminals 4 carried by the users
of the air conditioners 2 on the basis of the predetermined
number of air conditioners, so that it is also possible to
distribute a period of maintenance reservation. As a re-
sult of the period of maintenance reservation being dis-
tributed, an amount of work of the maintenance worker
6 is also distributed, and it is thus possible to distribute
a work load applied to the maintenance worker 6. For
example, it is possible to reduce the work load applied
to the maintenance worker 6 by decreasing the number
of maintenance work tasks by levelling the number of
test runs of the air conditioners 2.

[0062] In addition, a case has been described as an
example in which, as the predetermined rule, the same
number of air conditioner IDs as the predetermined
number of unassigned air conditioners are assigned from
among the plurality of air conditioner IDs at each of the
predetermined timings. However, as a predetermined
rule that is different from the above described predeter-
mined rule, it may be possible to assign a region, such
as municipalities, that is used to identify the arrangement
places of the air conditioners 2 at each predetermined
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timing, and assign the same number of air conditioner
IDs as the predetermined number of unassigned air con-
ditioners included in the assigned region.

[0063] FIG. 18 is a flowchart illustrating one example
of the processing operation performed in the control unit
35 included in the server 3 according to a third test run
request process. In FIG. 18, the control unit 35 included
in the server 3 determines whether or not the control unit
35 has detected the predetermined timing (Step S81). If
the control unit 35 has detected the predetermined timing
(Yes at Step S81), the control unit 35 refers to the device
management table 341, and assigns unassigned device
models as the predetermined rule (Step S82).

[0064] The control unit 25 assigns the number of air
conditioners associated with the unassigned device
models (Step S83). The control unit 35 refers to the de-
vice management table 341, and assigns the same
numberof unassigned air conditioner IDs as the assigned
number of air conditioners from among the air conditioner
IDs associated with the unassigned device models (Step
S84).

[0065] The control unit 35 refers to the device man-
agement table 341, and specifies the terminal IDs asso-
ciated with the assigned air conditioner IDs (Step S85).
The control unit 35 sends a test run request to each of
the smartphone terminals 4 based on the specified ter-
minal IDs (Step S86). The control unit 35 sets the test
run request completion flag 342C associated with each
of the terminal IDs of the smartphone terminals 4, to
which the test run request has already been sent, to "1",
and updates the content of the test run managementtable
342 (Step S87).

[0066] Furthermore, after the control unit 35 has set
the test run request completion flag 342C to "1", the con-
trol unit 35 determines whether or not an unassigned air
conditioner ID is present from among the unassigned air
conditioner IDs associated with the assigned device
models (Step S88). If an unassigned air conditioner ID
is present (Yes at Step S88), the control unit 35 deter-
mines whether or not the control unit 35 has detected the
predetermined timing (Step S89).

[0067] If the control unit 35 has detected the predeter-
mined timing (Yes at Step S89), the control unit 35 pro-
ceeds to Step S83 in order to assign the number of as-
signed air conditioners associated with the assigned de-
vice model. Furthermore, if the control unit 35 has not
detected the predetermined timing (No at Step S89), the
control unit 35 proceeds to Step S89 in order to determine
whether or not the control unit 35 has detected the pre-
determined timing.

[0068] Ifanunassigned air conditioner ID is not present
from among the unassigned air conditioner IDs associ-
ated with the assigned device model (No at Step S88),
the control unit 35 determines whether or not an unas-
signed device model is present (Step S90). If the unas-
signed device model is present (Yes at Step S90), the
control unit 35 proceeds to Step S82 in order to assign
the unassigned device model. Furthermore, if an unas-
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signed device model is not present (No at Step S90), the
control unit 35 ends the processing operation illustrated
in FIG. 18.

[0069] Inaddition, if the control unit 35 has notdetected
the predetermined timing (No at Step S81), the control
unit 35 ends the processing operation illustrated in FIG.
18.

[0070] The control unit 35 that performs the third test
run request process assigns an unassigned device mod-
el from among the plurality of device models as the pre-
determined rule at each predetermined timing, and as-
signs the same number of unassigned air conditioner IDs
as the predetermined number of air conditioners from
among the unassigned air conditioner IDs associated
with the assigned device model. Furthermore, the control
unit 35 sends a request to the smartphone terminals 4
carried by the users of the assigned air conditioners 2
for the test run on the basis of the terminals ID of the
assigned air conditioners 2. As a result, an acquisition
period of the test run results is distributed by distributing
the test run requests to be sent to the smartphone termi-
nals 4 carried by the users of the air conditioners 2 for
each of the predetermined number of air conditioners
associated with the assigned device models, so that it is
possible to distribute a period of the maintenance reser-
vation. As a result of the period of the maintenance res-
ervation being distributed, the work of the maintenance
worker 6 is distributed and it is thus possible to reduce
the work load applied to the maintenance worker 6. For
example, by reducing the number of air conditioners that
is targeted for the test run per day and that is associated
with the device model in which a failure rate is high, it is
possible to reduce the work load applied to the mainte-
nance worker 6.

[0071] In addition, for convenience of description, a
case has been described as an example in which the
server 3 sends a request to the smartphone terminals 4
carried by the users of the air conditioners 2 for the test
run, and generates the refrigerant estimation model or
the failure estimation model for each of the air condition-
ers 2 on the basis of the operation state data collected
by the air conditioner 2. However, it may be possible to
perform the function for generating the refrigerant esti-
mation model or the failure estimation model by using
another server, and modifications are possible as need-
ed.

[0072] Furthermore, a case has been described as an
example in which the server 3 notifies the smartphone
terminal 4 of a recommendation for maintenance of the
air conditioner 2 in the case where the server 3 estimates
a failure of the air conditioner 2. However, the example
is not limited to the case where the server 3 estimates
the failure of the air conditioner 2. The server 3 may also
notify the smartphone terminal 4 of the recommendation
of the maintenance air conditioner 2 even in a case in
which, for example, the failure rate of the air conditioner
2 is equal to or larger than a predetermined threshold, a
frequency of the maintenance work of the air conditioner
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2 is equal to or larger than a predetermined number of
times, or accumulated operation time of the air condition-
er 2 is equal to or larger than a predetermined period of
time. In addition, the server 3 may also notify the smart-
phone terminal 4 of the recommendation of the mainte-
nance air conditioner 2 even in a case in which the com-
modity product release date of the air conditioner 2 is
after an elapse of a predetermined period of time, or a
commodity product guarantee period of the air condition-
er 2 is after an elapse of a predetermined period of time.
[0073] In addition, a case has been described as an
example in which the air conditioner 2 estimates a failure
of the air conditioner 2 by using the failure estimation
model 132C and the refrigerant estimation model 133C.
However, the control unit 13D included in the air condi-
tioner 2 may detect a failure of, for example, a bad power
supply of the air conditioner 2, a malfunction of the remote
controller, unavailability of a cooling operation, unavail-
ability of a heating operation, a malfunction of a vent de-
flector, abnormality of discharge temperature, or the like
in accordance with a start of the test run by way of various
sensors included in the air conditioner 2.

[0074] A case has been described as an example in
which the air conditioner 2 performs a test run in the case
where the air conditioner 2 has detected the testrun start
operation that is output from the smartphone terminal 4.
Instead of this, in the case where the air conditioner 2
detects a person in an air-conditioned space by a human
detection sensor (not illustrated) included in the indoor
unit 12 when the air conditioner 2 has detected the test
run start operation, the air conditioner 2 may hold the
operation of the test run and perform the test run after
the person is not detected in the air-conditioned space.
In addition, after having obtained an approval in advance
from the user of the air conditioner 2, the air conditioner
2 may perform the testrun in the case where an operation
of the test run is requested from the server 3 to the air
conditioner 2 even if the air conditioner 2 does not detect
the test run operation that is output from the smartphone
terminal 4.

[0075] In addition, a case has been described as an
example in which the air conditioner 2 performs the test
run in the case where the air conditioner 2 has detected
the test run start operation that is output from the smart-
phone terminal 4. However, the example is not limited to
the test run start operation that is output from the smart-
phone terminal 4. The user may perform the test run start
operation by using the remote controller 14 or the like of
the air conditioner 2 by looking at the display screen in-
dicating the information related to the testrun with respect
to the smartphone terminal 4, and modifications are pos-
sible as needed.

[0076] Furthermore, the components of each unitillus-
trated in the drawings are not always physically config-
ured as illustrated in the drawings. In other words, the
specific shape of a separate or integrated device is not
limited to the drawings. Specifically, all or part of the de-
vice can be configured by functionally or physically sep-
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arating or integrating any of the units depending on var-
ious loads or use conditions.

[0077] Furthermore, all or any part of various process-
ing functions performed by each unit may also be exe-
cuted by a central processing unit (CPU) (or a microcom-
puter, such as a micro processing unit (MPU), a micro
controller unit (MCU), or the like). Furthermore, all or any
part of various processing functions may also be, of
course, executed by programs analyzed and executed
by the CPU (or the microcomputer, such as the MPU or
the MCU), or executed by hardware by wired logic.

Reference Signs List
[0078]

1  air conditioning system

2 air conditioner

3 server

4 smartphone terminal

35 control unit

35A generation unit

35B classification unit

35C notification unit

132C  failure estimation model
133C  refrigerant estimation model
Claims

1. An air conditioning system comprising:

a plurality of air conditioners;

a server that is connected to each of the air con-
ditioners via a communication network and that
stores device information on each of the air con-
ditioners; and

a terminal that is connected to each of the air
conditioners via the server, wherein

the server includes

a classification unit that classifies the plu-
rality of air conditioners into a plurality of
groups based on the device information,
and

a notification unit that notifies the terminals
of information related to a test run of each
of the air conditioners that are classified into
the groups.

2. The air conditioning system according to claim 1,
wherein the information related to the test run is in-
formation for requesting the terminals to perform the
test run on each of the air conditioners.

3. The air conditioning system according to claim 1 or
2, wherein
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the device information includes installation re-
gion information for identifying regions in each
of which the air conditioners have been installed,
and

terminal notifies the server of information related to
a reservation for maintenance work on the air con-
ditioner in response to a predetermined reservation
operation.

the classification unit classifies, based on the 5
device information, the plurality of air condition- 8. The air conditioning system according to claim 1 or
ers into the groups for each of an installation 2, wherein
region.
the terminal displays, when the terminal has re-
4. The air conditioning system according to claim 1 or 170 ceived the information related to the testrun, the
2, wherein information related to the test run,
the air conditioner
the device information includes air conditioner
count information for identifying a number of air requests the air conditioner to start the test
conditioners that have been installed, and 15 run in response to a predetermined opera-
the classification unit classifies, based on the tion,
device information, the plurality of air condition- performs the test run in response to the re-
ers into the groups for each of a predetermined quest for a start of the test run, and
number of air conditioners. notifies, when the air conditioner has detect-
20 ed a result of the test run indicating that
The air conditioning system according to claim 1 or maintenance of the air conditioner is need-
2, wherein ed, the server of the result of the test run,
and
the device information includes device model in-
formation for identifying a device model of each 25 the server notifies, when the server hasreceived
of the air conditioners, and the result of the test run from the air conditioner,
the classification unit classifies, based on the the terminal of a recommendation for the main-
device information, the plurality of air condition- tenance of the air conditioner.
ersinto the groups for each of the device models
of the air conditioners. 30 9. The air conditioning system according to claim 1 or
2, wherein
6. The air conditioning system according to claim 1 or the air conditioner
2, wherein
includes a failure estimation model for estimat-
the terminal requests, via the communication 35 ing presence or absence of a failure by using
network when the terminal has received the in- operation state data on the air conditioner, and
formation related to the test run, the air condi- notifies the server of the result of the test run
tioner associated with the terminal to perform when the air conditioner estimates a failure of
the test run in response to a predetermined op- the air conditioner by using the failure estimation
eration, 40 model at the time of the test run of the air con-
the air conditioner ditioner.
performs the test run in response to the re- 10. The air conditioning system according to claim 1 or
quest for a start of the test run, and 2, wherein
notifies, when the air conditioner has detect- 45 the air conditioner
ed a result of the test run indicating that
maintenance of the air conditioner is need- includes a refrigerant estimation model for esti-
ed, the server of the result of the test run, mating an amount of refrigerant by using oper-
and ation state data on the air conditioner, and
50 notifies the server of the result of the test run
the server notifies, when the server has received when the air conditioner estimates the amount
the result of the test run from the air conditioner, of refrigerant in the air conditioner by using the
the terminal of a recommendation for the main- refrigerant estimation model at the time of the
tenance of the air conditioner. test run of the air conditioner.
55

7. The air conditioning system according to claim 6,
wherein, when the terminal has received the recom-
mendation for the maintenance from the server, the

13
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