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(57) An air-conditioning monitoring system (1) in-
cludes an air conditioner that shifts to a normal operation
after a test operation is executed and that is controlled
by a remote controller; and a centralized monitoring ap-
paratus (3) that collects operating information of the air
conditioner, the air conditioner and the centralized mon-
itoring apparatus (3) being connected via a network. The
air conditioner includes a test operation data collecting
section (52) that collects and outputs test operation data

that indicates an operating condition obtained when the
test operation is executed; and a switching section (53)
that switches the air conditioner to a state where control
through the remote controller is permitted, when permis-
sion data for permitting control through the remote con-
troller is received. The centralized monitoring apparatus
(3) includes a permission data output section (30) that
outputs the permission data to the air conditioner, when
there is no abnormality in the test operation data obtained
from the air conditioner.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to an air-condi-
tioning monitoring system, a control method therefor, an
air conditioner, and a centralized monitoring apparatus.
This application is based on Japanese Patent Application
No. 2010-001996, the content of which is incorporated
herein by reference.

2. DESCRIPTION OF RELATED ART

[0002] A multi-type air conditioner in which a plurality
of indoor units are connected to one outdoor unit is
known. The multi-type air conditioner is formed of one
outdoor unit and a plurality of indoor units that are con-
nected using shared refrigerant piping. In a building or a
factory, a plurality of such multi-type air conditioners are
installed as needed. Conventionally, after installation of
a multi-type air conditioner, a test operation is executed
by an on-site worker, and then upon completion of the
test operation, the multi-type air conditioner is provided
to customers for use.
Japanese Unexamined Patent Application, Publication
No. 2009-14233 discloses a technology of acquiring op-
erating information of an air conditioner by using a cellular
phone unit to monitor the operational status of the air
conditioner through the cellular phone.
[0003] However, the processes of installation and test
operation depend on the experience of on-site workers.
For example, if on-site workers who execute the test op-
eration change frequently, the techniques involved in the
test operation are not shared among the on-site workers,
and thus the test operation is not properly executed in
some cases. Also, because data obtained from the test
operation is not evaluated, and a problem cannot be
found before installation, there is a problem in that a fail-
ure occurs within a very short period of time after the
installation.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention has been made in view
of such circumstances, and an object thereof is to provide
an air-conditioning monitoring system, a control method
therefor, an air conditioner, and a centralized monitoring
apparatus that allow control through a remote controller
when there is no abnormality in a test operation.
[0005] In order to solve the above-described problem,
the present invention employs the following solutions.
According to one aspect, the present invention provides
an air-conditioning monitoring system including: an air
conditioner that shifts to a normal operation after a test
operation is executed and that is controlled by a remote
controller; and a centralized monitoring apparatus that

collects operating information of the air conditioner, the
air conditioner and the centralized monitoring apparatus
being connected via a network so as to be able to com-
municate with each other, in which the air conditioner
includes test operation data collecting for collecting and
outputting test operation data that indicates an operating
condition obtained when the test operation is executed;
and switching means for switching the air conditioner to
a state where control through the remote controller is
permitted, when permission data for permitting control
through the remote controller is received; and the cen-
tralized monitoring apparatus includes permission data
output means for outputting the permission data to the
air conditioner, that has output the test operation data,
when there is no abnormality in the test operation data
obtained from the air conditioner.
[0006] According to this configuration, when there is
no abnormality in the test operation data that indicates
an operating condition collected when the test operation
of the air conditioner is executed, the centralized moni-
toring apparatus outputs permission data for permitting
control through the remote controller to the air condition-
er, which has output this test operation data having no
abnormality, and, upon reception of the permission data,
the air conditioner is switched to a state in which control
through the remote controller is permitted. The test op-
eration data includes the compressor discharge temper-
ature, the compressor suction temperature, the heat ex-
changer temperature, the fan rotation speed, the degree
of opening of an expansion valve, the pressure, etc. ob-
tained at the time of the test operation.
[0007] In this way, since control through the remote
controller is permitted only when the test operation is
normally executed and there is no abnormality therein,
and control through the remote controller is not permitted
when there is an abnormality in the test operation, it is
possible to reduce the number of cases in which, even
though there is an abnormality in the test operation, the
air conditioner for which control through the remote con-
troller is permitted is delivered to a customer.
Since the centralized monitoring apparatus determines
whether there is an abnormality in test operation data for
each air conditioner and outputs permission data only to
an air conditioner whose test operation data has no ab-
normality, the use of the remote controller of the air con-
ditioner is not permitted based on permission data for
another air conditioner.
[0008] The above-described air-conditioning monitor-
ing system may further include a communication terminal
that is interposed between the air conditioner and the
centralized monitoring apparatus, that is connected to
the air conditioner and to the centralized monitoring ap-
paratus via a network so as to be able to communicate
with the air conditioner and with the centralized monitor-
ing apparatus, and that includes a notification device, in
which the air conditioner may further include precheck
determining means for determining whether a precheck
has been executed in the communication terminal before
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execution of the test operation; and test operation starting
means for starting the test operation when the precheck
determining means determines that the precheck has
been executed.
[0009] For example, the precheck is executed to check
the electricity to see whether the air conditioner has been
powered on; instrumentation to see whether a signal line
has been connected between an indoor unit and an out-
door unit of the air conditioner; piping to see whether an
service valve that connects the outdoor unit and the in-
door unit has been opened; and whether, when a plurality
of outdoor units are provided, a valve of an oil equalizing
pipe provided between the outdoor units has been
opened.
In this way, since the test operation is executed after it
is determined that the precheck has been executed, it is
possible to reduce human errors and to reduce installa-
tion errors. The communication terminal is a cellular
phone, a personal computer, a PDA (Personal Digital
Assistant), or a game machine having a communication
function, for example, and is a terminal through which
information required for the precheck for the air condi-
tioner is provided to the user using the communication
terminal.
[0010] In the above-described air-conditioning moni-
toring system, the communication terminal may output
the test operation data obtained from the air conditioner
to the centralized monitoring apparatus; the centralized
monitoring apparatus may further include a shipping-list
storage section that stores shipping information about
shipping of the air conditioner; and the permission data
output means may output the permission data based on
the shipping information stored in the shipping-list stor-
age section and the test operation data.
[0011] For example, when information about power
consumption obtained through a precheck result for an
air conditioner disposed at a location A is input to the
centralized monitoring apparatus, the centralized moni-
toring apparatus compares a shipping list (shipping in-
formation) for the location A with the input information
about the power consumption. When there is a large dif-
ference between power consumption obtained from in-
formation about the type and the number of air condition-
ers (outdoor units and indoor units) based on the shipping
list for the location A and the input information about the
power consumption, it is estimated that the air conditioner
was not properly installed, and the permission data is not
output. The shipping list (shipping information) is com-
pared with obtained information about the number of con-
nected indoor units, and, when there is a difference ther-
ebetween, it is also estimated that the air conditioner was
not properly installed. In this way, since it is determined
whether to output permission data, based on not only
whether the precheck has been executed but also the
precheck result, it is possible to prevent problems caused
by a recognition failure occurring when an indoor unit is
mistakenly not powered on, an outdoor-unit setting fail-
ure, or other failures.

[0012] In the above-described air-conditioning moni-
toring system, the permission data output means of the
centralized monitoring apparatus may include: test op-
eration data storage means for storing the obtained test
operation data for each the air conditioner; and determi-
nation means for determining a criterion used to deter-
minate whether there is an abnormality in the test oper-
ation data, based on the test operation data stored in the
test operation data storage means and for making the
determination based on the criterion.
In this way, since the collected test operation data is
stored for each air conditioner, and it is determined
whether there is an abnormality in the test operation data
based on the stored test operation data, the determina-
tion is made according to the external environment in
which the air conditioner is installed, thus improving the
accuracy of the centralized monitoring apparatus.
[0013] In the above-described air-conditioning moni-
toring system, when there is an abnormality in the test
operation data obtained from the air conditioner, the cen-
tralized monitoring apparatus may notify the communi-
cation terminal of information used for removing the ab-
normality.
For example, in some cases, a failure occurs when sat-
urated liquid refrigeration is directly suctioned to the com-
pressor, and examples of the cause thereof include an
EEV (Electric Expansion Valve) leakage, an SV (Sole-
noid Valve) leakage, and a fan operation failure. In such
a case, information for identifying the cause of the failure
(that is, information for removing the failure) is notified to
the communication terminal, and therefore, the operator
of the communication terminal identifies the cause of the
failure more easily when executing an operation based
on the information for removing the failure, notified to the
communication terminal.
[0014] In the above-described air-conditioning moni-
toring system, the air conditioner may include a temper-
ature sensor, and a temperature measured by the tem-
perature sensor may be included in the test operation
data.
For example, when a service valve (used for refrigeration
or oil) is mistakenly not opened, temperature information
is collected by a temperature sensor, thereby detecting
the occurrence of the abnormality. In this way, when the
temperature information is collected from the tempera-
ture sensor as test operation data, the accuracy of de-
tection of an abnormality can be improved.
[0015] According to another aspect, the present inven-
tion provides an air conditioner that shifts to a normal
operation after a test operation is executed, that is con-
trolled by a remote controller, and that is connected to a
centralized monitoring apparatus that collects operating
information, via a network so as to be able to communi-
cate with each other, the air conditioner including: test
operation data collecting for collecting and outputting test
operation data that indicates an operating condition ob-
tained when the test operation is executed; and switching
means for switching the air conditioner to a state where
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control through the remote controller is permitted, when
there is no abnormality in the test operation data and
when permission data for permitting control through the
remote controller is received from the centralized moni-
toring apparatus.
[0016] According to still another aspect, the present
invention provides a centralized monitoring apparatus
that collects operating information of an air conditioner
and that is connected to the air conditioner via a network
so as to be able to communicate with each other, the air
conditioner shifting to a normal operation after a test op-
eration is executed and being controlled by a remote con-
troller, the centralized monitoring apparatus including
permission data output means for outputting, when there
is no abnormality in test operation data that is collected
in and output from the air conditioner and that indicates
an operating condition obtained when the test operation
is executed, permission data for permitting control
through the remote controller to the air conditioner, that
has output the test operation data, in which the permis-
sion data makes the air conditioner switch to a state
where control through the remote controller is permitted.
[0017] According to still another aspect, the present
invention provides a control method for an air-condition-
ing monitoring system that includes: an air conditioner
that shifts to a normal operation after a test operation is
executed and that is controlled by a remote controller;
and a centralized monitoring apparatus that collects op-
erating information of the air conditioner, the air condi-
tioner the centralized monitoring apparatus being con-
nected via a network so as to be able to communicate
with each other, the control method including: a test op-
eration data collecting step, performed by the air condi-
tioner, of collecting and outputting test operation data
that indicates an operating condition obtained when the
test operation is executed; a switching step, performed
by the air conditioner, of switching the air conditioner to
a state where control through the remote controller is
permitted, when permission data for permitting control
through the remote controller is received; and a permis-
sion data outputting step, performed by the centralized
monitoring apparatus, of outputting the permission data
to the air conditioner, that has output the test operation
data, when there is no abnormality in the test operation
data obtained from the air conditioner.
[0018] According to the present invention, an advan-
tage is afforded in that, when there is no abnormality in
a test operation, control through a remote controller is
allowed.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0019]

FIG. 1 is a diagram showing the overall configuration
of an air-conditioning monitoring system according
to a first embodiment of the present invention.

FIG. 2 is a block diagram showing, in outline, the
configuration of the air-conditioning monitoring sys-
tem according to the first embodiment of the present
invention.
FIG. 3 is a block diagram showing, in outline, the
configuration of an air-conditioning monitoring sys-
tem according to a second embodiment of the
present invention.

EXAMPLE OF REFERENCE

[0020]

1 1’ air-conditioning monitoring system
2 air conditioner
3 centralized monitoring apparatus
4 communication terminal
5 network
23 remote controller
30 permission data output section
31 shipping-list storage section
41 notification section
42 storage section
50 precheck determining section
51 test operation starting section
52 test operation data collecting section
53 switching section
301 test operation data storage section
302 determination section

DETAILED DESCRIPTION OF THE INVENTION

[0021] An air-conditioning monitoring system, a control
method therefor, an air conditioner, and a centralized
monitoring apparatus according to embodiments of the
present invention will be described below with reference
to the drawings.

First Embodiment

[0022] A first embodiment of the present invention will
be described below using FIG. 1.
FIG. 1 shows the overall configuration of an air-condi-
tioning monitoring system 1 according to this embodi-
ment. As shown in FIG. 1, the air-conditioning monitoring
system 1 includes air conditioners 2a and 2b, a central-
ized monitoring apparatus 3, and a communication ter-
minal 4. Hereinafter, the air conditioners are collectively
described as air conditioners 2 unless otherwise speci-
fied. The communication terminal 4 is interposed be-
tween the air conditioners 2 and the centralized monitor-
ing apparatus 3 and is connected to the air conditioners
2a and 2b and to the centralized monitoring apparatus 3
so as to enable mutual communication therebetween via
a network 5.
[0023] The network 5 uses a communication line that
is compatible with the air conditioners 2a and 2b, the
communication terminal 4, and the centralized monitor-
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ing apparatus 3 ; and it may provide wired communica-
tion using general telephone lines, dedicated lines, etc.,
or wireless communication using a mobile communica-
tion system etc. Alternatively, it may provide communi-
cation via a LAN, such as Ethernet or a wireless LAN.
In this embodiment, a description will be given of a case
where two air conditioners are provided; however, the
number of air conditioners is not particularly limited, and
there is no particular upper limit to the number thereof.
[0024] The air conditioner 2a includes an outdoor unit
21a, a plurality of indoor units 22 connected to the outdoor
unit 21a, and a remote controller 23 for operating the
indoor units 22. The air conditioner 2b also includes an
outdoor unit 21b, a plurality of indoor units 22 connected
to the outdoor unit 21b, and a remote controller 23 for
operating the indoor units 22. Hereinafter, unless other-
wise specified, the air conditioners are collectively de-
scribed as air conditioners 2 and the outdoor units are
collectively described as outdoor units 21.
The air conditioners 2 shift to a normal operation after
execution of a test operation and are controlled by a cus-
tomer (operator) with the use of the remote controller 23.
The air conditioners 2 are set in advance to a state where
control through the remote controller 23 is not permitted.
[0025] FIG. 2 is a block diagram showing, in outline,
the configuration of the air-conditioning monitoring sys-
tem 1 according to this embodiment.
As shown in FIG. 2, the outdoor units 21 each include a
precheck determining section (precheck determining
means) 50, a test operation starting section (test opera-
tion starting means) 51, a test operation data collecting
section (test operation data collecting means) 52, and a
switching section (switching means) 53.
[0026] The precheck determining section 50 deter-
mines whether a precheck has been executed in the com-
munication terminal 4 (to be described in detail later) prior
to execution of a test operation. Specifically, when the
operator of the communication terminal 4 has executed
a precheck, the precheck determining section 50 deter-
mines the state of execution of the precheck based on
whether a precheck result (for example, information that
includes a flag indicating that the precheck has been ex-
ecuted) input by the operator through the communication
terminal 4 has been obtained. If it is determined that the
precheck has been executed, the precheck determining
section 50 outputs information indicating that the pre-
check has been executed to the test operation starting
section 51.
[0027] The precheck is work for confirming the state
of each air conditioner 2 in order to execute a test oper-
ation properly and is executed by the operator of the com-
munication terminal 4. For example, the precheck is ex-
ecuted to check the electricity to see whether the air con-
ditioner 2 has been powered on; instrumentation to see
whether a signal line has been connected between the
indoor units 22 and the outdoor unit 21 of the air condi-
tioner 2; piping to see whether a service valve that con-
nects the outdoor unit 21 and the indoor units 22 has

been opened; and information indicating whether, when
a plurality of outdoor units 21 are provided, a valve of an
oil equalizing pipe provided between the outdoor units
21 has been opened.
[0028] When the precheck determining section 50 de-
termines that the precheck has been executed, the test
operation starting section 51 starts a test operation of the
air conditioner 2. In this way, since the test operation is
executed after it is confirmed that the precheck has been
executed, prior to starting the test operation, it is possible
to reduce situations in which a problem occurs in the test
operation due to human procedural error etc.
The test operation data collecting section 52 collects and
outputs test operation data indicating the operating con-
ditions obtained when the test operation was executed.
For example, the test operation data collecting section
52 collects, as test operation data, the compressor dis-
charge temperature, the compressor suction tempera-
ture, the heat exchanger temperature, the fan rotation
speed, the degree of opening of an expansion valve, the
pressure, etc. and outputs the test operation data to the
communication terminal 4.
[0029] A temperature sensor 24 may be additionally
provided, and the temperature measured by the temper-
ature sensor 24 may be included in the test operation
data, in addition to information from a sensor provided in
advance in the air conditioner 2. For example, if a service
valve (used for refrigeration or oil, for example) is mis-
takenly not opened at an installation site of the air con-
ditioner 2, it is difficult for the sensor provided therein in
advance to judge whether the service valve is mistakenly
not opened. In such a case, when the temperature sensor
24 is provided at a location where a change in tempera-
ture corresponding to the opening/closing of the service
valve can be detected, and temperature information ob-
tained by the temperature sensor 24 is included in the
test operation data, it is possible to determine whether
the test operation data (temperature information) is nor-
mal by comparing the temperature expected to be meas-
ured when the service valve is opened with the current
temperature measured by the temperature sensor 24. In
this way, when the temperature sensor 24 is used, an
abnormality in the test operation data can be detected
more accurately.
[0030] Upon reception of "permission data" for permit-
ting control through the remote controller 23, the switch-
ing section 53 switches to a state where the control
through the remote controller 23 is permitted. As de-
scribed above, in this embodiment, the air conditioner 2
is set in advance to the state where the control through
the remote controller 23 is not permitted, and, upon re-
ception of the permission data, it is switched from the
not-permitted state to the permitted state; however, the
switching of the switching section 53 is not limited thereto.
For example, when a rejection command is received in
the state where the control through the remote controller
23 is permitted, the air conditioner 2 is switched from the
permitted state to the not-permitted state.
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[0031] The centralized monitoring apparatus 3 in-
cludes a permission data output section (permission data
output means) 30 that outputs, when there is no abnor-
mality in the test operation data obtained from the air
conditioner 2, "permission data" to the air conditioner 2
which has output the test operation data. Specifically, the
permission data output section 30 includes a test oper-
ation data storage section (test operation data storage
means) 301 and a determination section (determination
means) 302.
The test operation data storage section 301 stores, for
each air conditioner 2, reference test operation data ob-
tained when a test operation is normally executed. The
test operation data storage section 301 stores test oper-
ation data for each air conditioner 2 by associating the
test operation data with the device information (for ex-
ample, the device’s serial number etc.) obtained together
with the test operation data.
[0032] The determination section 302 determines
whether there is an abnormality in the test operation data
(in other words, whether there is an abnormality in the
status of the test operation) by comparing the reference
test operation data with the obtained test operation data
and, if it is determined that there is no abnormality in the
test operation data, outputs "permission data" to the com-
munication terminal 4. If it is determined that there is an
abnormality in the test operation data, "abnormality no-
tification data" is sent to the communication terminal 4.
The abnormality notification data is information used for
removing the abnormality and includes an operating
method to identify the location of the abnormality and the
cause of the abnormality, for example.
[0033] For example, a description will be given of an
example case in which the centralized monitoring appa-
ratus 3 detects a state where saturated liquid refrigeration
is directly suctioned into the compressor, based on the
test operation data. It is considered that this state is
caused by any of a plurality of causes, such as an EEV
leakage, an SV leakage, and a fan operation failure, and
it is difficult to find the cause through the test operation.
In such a case, an operating method to identify the cause
of the abnormality is notified to the communication ter-
minal 4. Then, the operator of the communication termi-
nal 4 operates the air conditioner 2 based on the infor-
mation of the operating method notified to the communi-
cation terminal 4, thus making it easy to identify the cause
of the abnormality.
[0034] The communication terminal 4 is connected to
the air conditioner 2 and to the centralized monitoring
apparatus 3 via the network 5 . The communication ter-
minal 4 allows the operator to execute the precheck be-
fore the execution of the test operation of the air condi-
tioner 2 and to execute the test operation, receives test
operation data and device information from the outdoor
unit 21 of the air conditioner 2, and sends them to the
centralized monitoring apparatus 3. Further, the commu-
nication terminal 4 sends permission data or abnormality
notification data received from the centralized monitoring

apparatus 3 to the air conditioner 2. The communication
terminal 4 is, for example, a cellular phone, a personal
computer, a PDA (personal Digital Assistant), or a game
machine having a communication function.
Specifically, as shown in FIG. 2, the communication ter-
minal 4 has a notification section 41 and a storage section
42.
[0035] For example, when the data, which permits con-
trol through the controller 23, for air conditioner 2a is re-
ceived from the centralized monitoring apparatus 3, com-
munication terminal 4 notifies the notification section 41
that is no abnormality in the test operation of the condi-
tioner 2a and outputs the permission data to the air con-
ditioner 2a via a communication section (not shown).
When abnormality notification data for the air conditioner
2b is obtained from the centralized monitoring apparatus
3, the communication terminal 4 notifies the notification
section 41 that there is an abnormality in the test opera-
tion data of the air conditioner 2b and also notifies the
notification section 41 of information for removing the ab-
normality included in the abnormality notification data (an
operating method to identify the location of the abnor-
mality and the cause of the abnormality). In this way, the
determination result of the test operation data of each air
conditioner 2 is displayed in the notification section 41 of
the communication terminal 4.
[0036] The storage section 42 stores a precheck list
serving as an operation procedure used for reliably ex-
ecuting a precheck before executing the test operation
of the air conditioner 2. Specifically, when the operator
executes an operation prior to the test operation (for ex-
ample, an operation of pushing a dedicated switch for
the test operation if the dedicated switch is provided) in
the communication terminal 4 before starting the test op-
eration, the precheck list is read from the storage section
42.
[0037] Information of the precheck list read from the
storage section 42 is notified to the notification section
41, thus being provided to the operator of the communi-
cation terminal 4 as information required for the precheck
executed before the test operation. After confirming the
information of the precheck list, when the operator inputs
"a precheck result" as information indicating that the pre-
check has been executed, the precheck result is sent to
the air conditioner 2 for which the precheck has been
executed, via the communication section of the commu-
nication terminal 4.
[0038] Next, the operation of the air-conditioning mon-
itoring system 1, having the above-described configura-
tion, will be described using FIG. 2.
Although the air conditioners 2a and 2b have the same
functions, a description will be given of the operation of
the air conditioner 2a as an example in this embodiment,
on the assumption that the communication terminal 4 fo-
cuses on the air conditioner 2a.
[0039] The communication terminal 4 is connected to
the air conditioners 2a and 2b via the network 5 (via a
cellular phone line, for example). When the operator of
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the communication terminal 4 confirms the contents of
the precheck list according to the operation procedure
notified to the notification section 41 and inputs a pre-
check result to the communication terminal 4, the pre-
check result input to the communication terminal 4 is sent
to the air conditioner 2a. In the precheck determining
section 50, it is determined whether the precheck prior
to the test operation was executed based on whether the
precheck result has been obtained, and, if it is determined
that the precheck was executed, the determination result
is notified to the test operation starting section 51. If it is
determined that the precheck was not executed, the
above-described determination is repeated until the pre-
check is executed.
[0040] When the test operation starting section 51 ob-
tains information indicating that the precheck was exe-
cuted, it starts the test operation of the air conditioner 2a,
collects test operation data obtained from the air condi-
tioner 2a, and sends the test operation data and the de-
vice information to the communication terminal 4. Upon
reception of the test operation data and the device infor-
mation, the communication terminal 4 sends them to the
centralized monitoring apparatus 3 via the network 5.
Then, the reference test operation data for the air condi-
tioner 2a which has sent the obtained test operation data
is read from the test operation data storage section 301
of the centralized monitoring apparatus 3 and is output
to the determination section 302. Also, the obtained test
operation data is stored in the test operation data storage
section 301 together with the device information of the
air conditioner 2a.
[0041] In the determination section 302, it is deter-
mined whether there is an abnormality in the test oper-
ation data, and, if it is determined that there is no abnor-
mality in the test operation data, permission data for the
air conditioner 2a is sent to the communication terminal
4. When the communication terminal 4 receives the per-
mission data, the notification section 41 of the commu-
nication terminal 4 is notified that there is no abnormality
in the test operation, and the permission data is sent to
the air conditioner 2a. If it is determined that there is an
abnormality in the test operation data, abnormality noti-
fication data for the air conditioner 2a is sent to the com-
munication terminal 4. In this case, the notification sec-
tion 41 of the communication terminal 4 is notified that
there is an abnormality in the test operation of the air
conditioner 2a and is also notified of information for re-
moving the abnormality. The operator can trace the
cause of the notified abnormality by confirming the ab-
normality notification data notified to the notification sec-
tion 41.
[0042]  When the switching section 53 of the air con-
ditioner 2a receives the permission data, it is recognized
that the use of the remote controller 23 is permitted, the
state of the switching section 53 is switched from the not-
permitted state to the permitted state, and the outdoor
unit 21 of the air conditioner 2a is permitted to be con-
trolled through the remote controller 23. When the air

conditioner 2a obtains the permission data, this process-
ing ends. In a case where the air conditioner 2a does not
receive permission data, the above-described process-
ing is repeated until permission data is received (until
permission is given).
[0043] As described above, according to the air-con-
ditioning monitoring system 1, the control method there-
for, the air conditioner 2, and the centralized monitoring
apparatus 3 of this embodiment, since the communica-
tion terminal 4 executes the precheck before the start of
the test operation, the test operation can be reliably ex-
ecuted. Test operation data that is collected when the
test operation was executed is compared with expected
test operation data that would be collected when the test
operation is normally executed, to determine whether the
test operation was normally executed. Only when the test
operation was normally executed, the air conditioner 2
that has sent the normal test operation data is permitted
to be controlled through the remote controller 23.
In this way, the test operation data collected at the time
of the test operation is used to determine whether the air
conditioner 2 is permitted to be controlled through the
remote controller 23, and, only when there is no abnor-
mality in the test operation, the air conditioner 2 is per-
mitted to be operated through the remote controller 23.
Accordingly, it is possible to prevent a problem that may
occur after the installation of an air conditioner that is
delivered to a customer even though an abnormality is
included therein.

Modification

[0044] In this embodiment, it is determined whether
there is an abnormality in the test operation data based
on reference test operation data stored in advance in the
test operation data storage section 301; however, the
determination method is not limited thereto. For example,
a criterion may be determined based on the test operation
data stored in the test operation data storage section 301
together with the device information, and it may be de-
termined whether there is an abnormality in obtained test
operation data based on this criterion and the obtained
test operation data. In this way, when a criterion is de-
termined using test operation data of each air conditioner
2 accumulated in the test operation data storage section
301, the criterion is determined according to an environ-
ment (for example, according to each country or weather)
in which the air conditioner 2 is installed. Accordingly,
the accuracy of a threshold serving as a criterion for de-
termination can be improved.
[0045] A description has been given of a case where
the air conditioner used in this embodiment is a multi-
type air conditioner; however, the type thereof is not lim-
ited thereto. For example, an air conditioner in which one
indoor unit is provided for one outdoor unit may be used.
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Second Embodiment

[0046] Next, a second embodiment of the present in-
vention will be described using FIG. 3.
An air-conditioning monitoring system 1’ according to this
embodiment differs from that of the first embodiment in
that a shipping-list storage section (shipping-list storage
means) 31 that stores shipping information about each
air conditioner 2 is provided. The air-conditioning moni-
toring system 1’ of this embodiment will be described
below mainly in terms of the differences from that of the
first embodiment, and a description of similarities will be
omitted.
[0047] The shipping-list storage section 31 stores in-
formation about shipping (hereinafter, referred to as
"shipping information") of an air conditioner 2 shipped to
each location, as information for each air conditioner 2.
Specifically, the shipping destination of the air conditioner
2 can be found out from the shipping information. For
example, in the shipping information, the shipping desti-
nation (shipping destination identifying information such
as the address and the telephone number), the shipping
date and time, the delivery date and time, information
about the number of air conditioners (outdoor units and
indoor units), and information about the type and the
model number are associated with one another.
The permission data output section 30 determines
whether permission data is output, based on the shipping
information stored in the shipping-list storage section 31
and obtained test operation data.
[0048] For example, in a case where the shipping-list
storage section 31 stores shipping information indicating
that the air conditioner 2a to be shipped (delivered) to a
location A has a model number X, when the centralized
monitoring apparatus 3 obtains, from the air conditioner
2a, the device information that includes a model number
Y, since the shipping information of the air conditioner
2a differs from the device information obtained from the
air conditioner 2a, the determination section 302 deter-
mines that there is an abnormality and sends abnormality
notification data regarding the air conditioner 2a to the
communication terminal 4.
[0049] For example, in a case where the shipping-list
storage section 31 stores shipping information indicating
that the air conditioner 2b at a location B has one outdoor
unit and eight indoor units, when the test operation data
obtained from the air conditioner 2b has information (for
example, the power consumption value etc.) indicating
that there are one outdoor unit and six indoor units, the
shipping information of the air conditioner 2b differs from
the test operation data obtained from the air conditioner
2b. In this case, the determination section 302 deter-
mines that there is an abnormality in the air conditioner
2b at the location B and sends abnormality notification
data regarding the air conditioner 2b to the communica-
tion terminal 4.
[0050] In this way, it is determined whether there is an
abnormality in the test operation by comparing the test

operation data with the shipping information or by com-
paring the device information with the shipping informa-
tion. Thus, it is possible to detect a recognition failure
caused when an indoor unit is mistakenly not powered
on, an outdoor-unit setting failure etc. and to prevent a
problem from occurring after installation of the air condi-
tioner.

Claims

1. An air-conditioning monitoring system character-
ized by comprising:

an air conditioner (2) that shifts to a normal op-
eration after a test operation is executed and
that is controlled by a remote controller (23); and
a centralized monitoring apparatus (3) that col-
lects operating information of the air conditioner,
the air conditioner and the centralized monitor-
ing apparatus being connected via a network (5)
so as to be able to communicate with each other,
wherein
the air conditioner (2) comprises
test operation data collecting means (52) for col-
lecting and outputting test operation data that
indicates an operating condition obtained when
the test operation is executed; and
switching means (53) for switching the air con-
ditioner to a state where control through the re-
mote controller (23) is permitted, when permis-
sion data for permitting control through the re-
mote controller is received; and
the centralized monitoring apparatus (3) com-
prises permission data output means (30) for
outputting the permission data to the air condi-
tioner (2), that has output the test operation data,
when there is no abnormality in the test opera-
tion data obtained from the air conditioner.

2. An air-conditioning monitoring system according to
claim 1, further comprising a communication termi-
nal (4) that is interposed between the air conditioner
(2) and the centralized monitoring apparatus (3), that
is connected to the air conditioner and to the cen-
tralized monitoring apparatus via a network (5) so
as to enable mutual communication therebetween,
and that includes a notification device (41),
wherein the air conditioner (2) further comprises
precheck determining means (50) for determining
whether a precheck has been executed in the com-
munication terminal (4) before execution of the test
operation; and
test operation starting means (51) for starting the
test operation when the precheck determining
means (50) determines that the precheck has been
executed.
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3. An air-conditioning monitoring system according to
claim 1 or 2, wherein:

the communication terminal (4) outputs the test
operation data obtained from the air conditioner
(2) to the centralized monitoring apparatus (3);
the centralized monitoring apparatus (3) further
comprises a shipping-list storage section (31)
that stores shipping information about shipping
of the air conditioner (2); and
the permission data output means (30) outputs
the permission data based on the shipping in-
formation stored in the shipping-list storage sec-
tion (31) and the test operation data.

4. An air-conditioning monitoring system according to
any one of claims 1 to 3, wherein the permission data
output means (30) of the centralized monitoring ap-
paratus (3) comprises:

test operation data storage means (301) for stor-
ing the obtained test operation data for each the
air conditioner; and
determination means (302) for determining a cri-
terion used to determinate whether there is an
abnormality in the test operation data, based on
the test operation data stored in the test opera-
tion data storage means and for making the de-
termination based on the criterion.

5. An air-conditioning monitoring system according to
any one of claims 2 to 4, wherein, when there is an
abnormality in the test operation data obtained from
the air conditioner (2), the centralized monitoring ap-
paratus (3) notifies the communication terminal (4)
of information used for removing the abnormality.

6. An air-conditioning monitoring system according to
any one of claims 1 to 5, wherein the air conditioner
(2) includes a temperature sensor, and a tempera-
ture measured by the temperature sensor is included
in the test operation data.

7. An air conditioner characterized in that it shifts to
a normal operation after a test operation is executed,
in that it is controllable by a remote controller (23),
and in that it is connectable to a centralized moni-
toring apparatus (3) that collects operating informa-
tion, via a network (5) so as to be able to communi-
cate with each other, the air conditioner (2) compris-
ing:

test operation data collecting means (52) for col-
lecting and outputting test operation data that
indicates an operating condition obtained when
the test operation is executed; and
switching means (53) for switching the air con-
ditioner to a state where control through the re-

mote controller (23) is permitted, when there is
no abnormality in the test operation data and
when permission data for permitting control
through the remote controller is received from
the centralized monitoring apparatus (3).

8. A centralized monitoring apparatus characterized
in that it collects operating information of an air con-
ditioner (2) and in that it is connectable to the air
conditioner via a network (5) so as to be able to com-
municate with each other, the air conditioner (2) shift-
ing to a normal operation after a test operation is
executed and being controlled by a remote controller
(23), the centralized monitoring apparatus (3) com-
prising permission data output means (30) for out-
putting, when there is no abnormality in test opera-
tion data that is collected in and output from the air
conditioner and that indicates an operating condition
obtained when the test operation is executed, per-
mission data for permitting control through the re-
mote controller (23) to the air conditioner (2), that
has output the test operation data,
wherein the permission data causes the air condi-
tioner (2) to switch to a state where control through
the remote controller is permitted.

9. A control method for an air-conditioning monitoring
system that includes: an air conditioner (2) that shifts
to a normal operation after a test operation is exe-
cuted and that is controlled by a remote controller
(23); and a centralized monitoring apparatus (3) that
collects operating information of the air conditioner,
the air conditioner and the centralized monitoring ap-
paratus being connected via a network (5) so as to
be able to communicate with each other, the control
method comprising:

a test operation data collecting step, performed
by the air conditioner (2), of collecting and out-
putting test operation data that indicates an op-
erating condition obtained when the test opera-
tion is executed;
a switching step, performed by the air condition-
er (2), of switching the air conditioner to a state
where control through the remote controller is
permitted, when permission data for permitting
control through the remote controller is received;
and
a permission data outputting step, performed by
the centralized monitoring apparatus (3), of out-
putting the permission data to the air conditioner,
that has output the test operation data, when
there is no abnormality in the test operation data
obtained from the air conditioner (2).
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