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(54) LINK SERVER WEB-BASED AIR-CONDITIONING MONITORING SYSTEM

(57)  The load upon a client terminal is decreased,
the client terminal is notified of an event in an air-condi-
tioning machine taking place in an air-conditioning mon-
itoring device not being monitored, and it is monitored
via a web browser. Provided is an air-conditioning mon-
itoring system (1) including a client terminal (2) having a
browser; and an air-conditioning monitoring device (3a)
subordinating a plurality of air-conditioning machines (4)
to monitor operating states of the air-conditioning ma-
chines (4). Each air-conditioning monitoring device (3a)
includes an event information collecting section (12) that
collects event information of the air-conditioning ma-
chines (4) under control; an event detecting section (21)
that acquires event information from the event informa-
tion collecting sections (12) of the air-conditioning mon-
itoring devices not being monitored (3b, 3c); and a first
communication section (7) that sends the event informa-
tion of the event detecting section (21) to the client ter-
minal (2). The client terminal (2) displays the event infor-
mation on the browser.
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Description
{Technical Field}

[0001] The presentinventionrelatestolink serverweb-
based air-conditioning monitoring systems.

{Background Art}

[0002] Air-conditioning monitoring systems for central-
ly monitoring the operation of air-conditioning machines
installed, for example, in buildings are conventionally
known. In such an air-conditioning monitoring system,
the operation and the control of the air-conditioning ma-
chines provided in a building are performed by air-con-
ditioning monitoring devices connected to the air-condi-
tioning machines via networks.

Patent Document 1 discloses technologies for a
monitoring system in which a computer on the mon-
itoring side is connected to a data server on the mon-
itored side via a general-purpose network, such as
the Internet.

{Citation List}
{Patent Literature}
[0003]

Japanese Unexamined Patent Application, Publica-
tion No. Hei 10-254732

{Summary of Invention}
{Technical Problem}

[0004] In the air-conditioning monitoring system, pull-
based communication is carried out in such a manner
thata clientterminal sends a query about monitored items
of the air-conditioning machines being monitored at pre-
determined time intervals to the air-conditioning monitor-
ing devices to acquire data on the ever-changing oper-
ating states of those air-conditioning machines.
However, there has been a problem in that when the air-
conditioning monitoring devices were provided in a dis-
tributed manner and pull-based communication was sent
from the client terminal to each of the air-conditioning
monitoring devices at predetermined time intervals, the
client terminal was subjected to a processing load or it
took a long time for the client terminal to receive a re-
sponse to the query from each of the air-conditioning
monitoring devices.

[0005] Inaddition, when the client terminal was acquir-
ing the screens of the air-conditioning monitoring devices
being monitored, it was not possible to notify the client
terminal of changes in the states of the air-conditioning
machines under control with another air-conditioning
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monitoring device not being monitored.

Furthermore, there has been a demand that monitoring
be possible on the client terminal without using, for ex-
ample, an application dedicated for the air-conditioning
monitoring system because the air-conditioning monitor-
ing system is required to be free of maintenance once
introduced.

[0006] The present invention has been conceived to
solve the above-described problems, and an object
thereof is to provide an air-conditioning monitoring sys-
tem that is capable of reducing the load on the client
terminal, notifying the client terminal of an event in an
air-conditioning machine occurring in an air-conditioning
monitoring device not being monitored, and allowing
monitoring to be performed with a web browser.

{Solution to Problem}

[0007] To solve the above-described problems, the
present invention employs the following solutions.
[0008] Afirstaspectaccording to the presentinvention
is an air-conditioning monitoring systemincluding a client
terminal having a web browser; and an air-conditioning
monitoring device subordinating a plurality of air-condi-
tioning machines installed in a building to monitor oper-
ating states of these air-conditioning machines, wherein
a plurality of the air-conditioning monitoring devices are
connected via a network, the air-conditioning monitoring
devices and the client terminal are connected via the net-
work, and the air-conditioning monitoring devices provide
the client terminal with information on the operating
states, wherein each of the air-conditioning monitoring
devices includes event information collecting means for
collecting event information of the air-conditioning ma-
chines under control; event detecting means for, if being
monitored from the client terminal, detecting and acquir-
ing the event information from the event information col-
lecting means of the other air-conditioning monitoring de-
vices, which are the air-conditioning monitoring devices
not being monitored; and first communication means for,
if being monitored from the client terminal, sending the
eventinformation detected by the event detecting means
to the client terminal, wherein the client terminal displays
the event information acquired from the first communi-
cation means via the browser.

[0009] According to such a structure, the air-condition-
ing monitoring device monitors operating states of the
air-conditioning machines installed in the building and
provides information on the operating states to the client
terminal connected via the network. In each of the air-
conditioning monitoring devices, events in the air-condi-
tioning machines under control are detected by the event
information collecting means to collect event information.
The event detecting means of an air-conditioning appa-
ratus being monitored by the clientterminal collects event
information from the event information collecting means
of other air-conditioning apparatuses not being moni-
tored connected via the network. Furthermore, the col-
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lected event information is sent to the client terminal. The
event information acquired by the client terminal is dis-
played via the web browser of the client terminal.
[0010] In this manner, the event detecting means of
the air-conditioning monitoring device being monitored
collects event information (e.g., a failure, abnormal non-
operation, and recovery from abnormal non-operation of
air-conditioning machines) about the air-conditioning
machines under control with the other air-conditioning
monitoring devices not being monitored and send the
collected event information to the client terminal. By do-
ing so, in the client terminal, even when an event takes
place in the air-conditioning machines under control with
the air-conditioning monitoring devices except the air-
conditioning monitoring device being monitored, event
information of the entire air-conditioning monitoring sys-
tem can be reliably detected via the event detecting
means of the air-conditioning monitoring device being
monitored.

[0011] Furthermore, because the client terminal also
receives information from the air-conditioning monitoring
devices not being monitored, it can be made to look like
information is pushed in the client terminal from the other
air-conditioning monitoring devices not being monitored.
In addition, because the information reported to the client
terminal from the air-conditioning monitoring devices not
being monitored is event information, the amount of in-
formation can be made smaller than when information
about operation/non-operation or information about an
operating state, such as cooling and heating, of the air-
conditioning machines is reported. As a result, not only
can the load upon the transmission media through which
these data are sent/received be reduced, but the data
processing load in the client terminal can be reduced.
[0012] Furthermore, such event information can be
displayed on the client terminal via the web browser. As
a result, because no software etc. dedicated for the air-
conditioning monitoring system is required and the air-
conditioning monitoring devices can be monitored using
freeware such as Internet Explorer (registered trade-
mark), events in the air-conditioning machines under
control with the air-conditioning monitoring system can
be found easily.

[0013] The client terminal of the air-conditioning mon-
itoring system may notify the web browser upon receiving
a response result to an acquisition request for the event
information sent to the air-conditioning monitoring de-
vice, even though display of the web browser is not up-
dated.

[0014] As aresult, a response result to an acquisition
request for event information can be displayed, regard-
less of whether display update operation of the web
browser of the user who uses the client terminal is per-
formed or not.

[0015] The air-conditioning monitoring system may in-
clude operating-state-information collecting means for
collecting operating state information, which is informa-
tion on operating states, of the air-conditioning machines
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under control, wherein the operating state information
may be sent to the client terminal via the first communi-
cation means in a case of being monitored from the client
terminal.

[0016] Independently of the event detecting means,
the operating state information of the air-conditioning ma-
chines under control is collected by the operating-state-
information collecting means and sent to the client ter-
minal. As a result, even in a case where there is an ab-
normality, for example, in the network via which the air-
conditioning monitoring devices are connected to one
another to cause a delay in obtaining event information
by the air-conditioning monitoring device being moni-
tored from the other air-conditioning monitoring devices,
the operating-state-information collecting means can col-
lect operating state information and send it to the client
terminal, despite such a delay.

Furthermore, because operating state information and
event information are sent to the client terminal in a sep-
arated manner, the times required to collect individual
pieces of information or the timings to send them to the
client terminal do not depend on each other, allowing
independent performance.

[0017] Processing in which the operating-state-infor-
mation collecting means of the air-conditioning monitor-
ing system collects the operating state information and
sends the operating state information to the client termi-
nal may be separated from processing in which the event
detecting means collects the event information and
sends the event information to the client terminal.
[0018] Because the processing from collection of the
operating state information by the operating-state-infor-
mation collectingmeans to sending itto the clientterminal
is independent of the processing from collection of event
information by the event detecting means to sending it
to the client terminal, the processing time of the operat-
ing-state-information collecting means and the process-
ing time of the event detecting means do not affect each
other. For example, even if there is a delay etc. in the
network between the air-conditioning monitoring device
being monitored and another air-conditioning monitoring
device to cause the event detecting means to take a long
time in processing, the processing time by the operating-
state-information collecting means is not affected. As a
result, even in a case where event information cannot be
acquiredin the clientterminal, operating state information
can be displayed first, as long as the operating state in-
formation has been acquired.

[0019] The client terminal of the air-conditioning mon-
itoring system may notify the display unit of a change in
the event information upon acquiring the event informa-
tion via the first communication means.

[0020] A change in the air-conditioning machines can
be checked visually by displaying event information on
the screen of the client terminal. Furthermore, methods
of delivering notifications on the screen include, for ex-
ample, changing the color of the tab indicating the air-
conditioning apparatus including the air-conditioning ma-
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chine in which an event has taken place, reporting that
an event has taken place with a beep sound, and so forth.
[0021] A second aspect according to the present in-
vention is an air-conditioning monitoring device that is
communicatably connected to a client terminal having a
web browser and subordinates a plurality of air-condi-
tioning machines installed in a building to monitor oper-
ating states of these air-conditioning machines such that
the air-conditioning monitoring device is connected to the
other air-conditioning monitoring devices via a network,
including event information collecting means for collect-
ing event information of the air-conditioning machines
under control; event detecting means for, if being moni-
tored from the client terminal, detecting and acquiring the
event information from the event information collecting
means of the other air-conditioning monitoring devices,
which are the air-conditioning monitoring devices not be-
ing monitored; and first communication means for, if be-
ing monitored from the client terminal, sending the event
information detected by the event detecting means to the
client terminal.

[0022] A third aspect according to the present inven-
tion is a client terminal that is used in an air-conditioning
monitoring system including an air-conditioning monitor-
ing device subordinating a plurality of air-conditioning
machines installed in a building to monitor operating
states of these air-conditioning machines and thatis com-
municatably connected to a plurality of the air-condition-
ing monitoring devices. The client terminal includes a
web browser; event information acquiring means for ac-
quiring event state information of the air-conditioning ma-
chines under control with the other air-conditioning mon-
itoring devices, which are the air-conditioning monitoring
devices notbeing monitored; and second communication
means for sending a request to acquire the event state
information from the air-conditioning monitoring device,
wherein the event information is displayed via the web
browser.

[0023] A fourth aspect according to the present inven-
tion provides a control method applied to an air-condi-
tioning monitoring system including a client terminal hav-
ing a web browser; and an air-conditioning monitoring
device subordinating a plurality of air-conditioning ma-
chines installed in a building to monitor operating states
of these air-conditioning machines, wherein a plurality of
the air-conditioning monitoring devices are connected via
a network, the air-conditioning monitoring devices and
the client terminal are connected via the network, and
the air-conditioning monitoring devices provide the client
terminal with information on the operating states. The
control method includes collecting event information of
the air-conditioning machines under control with each of
the air-conditioning monitoring devices; causing the air-
conditioning monitoring device being monitored by the
client terminal to detect and acquire the eventinformation
of the other air-conditioning monitoring devices, which
are the air-conditioning monitoring devices not being
monitored; causing the air-conditioning monitoring de-
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vice being monitored by the client terminal to send the
acquired event information to the client terminal; and
causing the client terminal to display the event informa-
tion via the web browser.

{Advantageous Effects of Invention}

[0024] According to the present invention, the advan-
tages of reducing the load upon the client terminal, noti-
fying the client terminal of an event in air-conditioning
machines that has occurred in air-conditioning monitor-
ing devices not being monitored, and monitoring via the
web browser can be afforded.

{Brief Description of Drawings}
[0025]

{Fig. 1}

Fig. 1 is an overall schematic diagram of an air-con-
ditioning monitoring system according to an embod-
iment of the present invention.

{Fig. 2}

Fig. 2 is a block diagram depicting, in outline, the
configuration of an air-conditioning monitoring sys-
tem according to an embodiment of the present in-
vention.

{Fig. 3}

Fig. 3 is an example of a screen of a web browser
in a client terminal.

{Fig. 4}

Fig. 4 is an example of a screen of a web browser
as shown when event information is received in a
client terminal.

{Fig. 5}

Fig. 5 is an example of a screen of a web browser
as shown when an air-conditioning monitoring de-
vice being monitored is switched.

{Fig. 6}

Fig. 6 is an example of a screen for reporting an
abnormality in an air-conditioning machine.

{Fig. 7}

Fig. 7 is one example of a program for describing
processing in a client terminal.

{Fig. 8}

Fig. 8 is one example of a program for describing
processing in an air-conditioning monitoring device.

{Description of Embodiments}

[0026] One embodiment of an air-conditioning moni-
toring system according to the present invention, as well
as a method and a program for controlling the same, will
now be described with reference to the drawings.

[0027] Fig. 1 is a diagram depicting the overall struc-
ture of an air-conditioning monitoring system (a so-called
link server web-based air-conditioning monitoring sys-
tem) 1 according to an embodiment of the present inven-
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tion.

As shown in Fig. 1, the air-conditioning monitoring sys-
tem 1 includes, as major components, a client terminal
2inwhich aweb browser is installed; and air-conditioning
monitoring devices 3a, 3b, and 3c that monitor the oper-
ating states of air-conditioning machines (hereinafter, re-
ferred to as "air conditioners") 4 at predetermined time
intervals and report the operating states of the air condi-
tioners 4 in response to a request by the client terminal
2. Although this embodiment is described assuming that
three air-conditioning monitoring devices are provided,
the number of air-conditioning monitoring devices is not
limited to three. The number of air-conditioning monitor-
ing devices should be two or more, and the maximum
number of them is not limited particularly.

[0028] The client terminal 2 is connected to the air-
conditioning monitoring devices 3a, 3b, and 3cviaa build-
ing management communication network 5. The building
management communication network 5 is a network us-
ing a standardized communication protocol (e.g.,
TCP/IP), such as the Internet. Furthermore, the air-con-
ditioning monitoring devices 3a, 3b, and 3c are connect-
ed to the air conditioners 4 via an air-conditioning control
network 6. The air-conditioning control network 6 is a
network using a communication protocol standardized
for controlling and monitoring the air conditioners 4.
Each of the air-conditioning monitoring devices 3a, 3b,
and 3c includes a plurality of air conditioners 4 under
control, and the air conditioners 4 corresponding to each
of the air-conditioning monitoring devices 3a, 3b, and 3c
are connected via the air-conditioning control network 6.
[0029] More specifically, the clientterminal 2 and each
of the air-conditioning monitoring devices 3a, 3b, and 3¢
are communicatably connected via the network, and the
air-conditioning monitoring devices 3a, 3b, and 3c are
communicatably connected to one another via the net-
work.

[0030] Fig. 2 is a block diagram depicting, in outline,
the configuration of the air-conditioning monitoring sys-
tem 1 according to this embodiment.

Although the air-conditioning monitoring devices 3a, 3b,
and 3c have the same function, this embodiment is de-
scribed by way of an example where the air-conditioning
monitoring device 3a is selected by the client terminal 2
as an air-conditioning monitoring device to be monitored.
[0031] As shown in Fig. 2, the air-conditioning moni-
toring device 3a being monitored by the client terminal 2
includes, as major components, a first monitoring section
10 that collects operating states and events in the air
conditioners 4 under control at predetermined time inter-
vals; a second monitoring section 20 that collects events
in the air conditioners 4 under control with the other air-
conditioning monitoring devices 3b and 3c at predeter-
mined time intervals; and a web server 30 that notifies
the client terminal 2 of information collected by the first
monitoring section 10 and the second monitoring section
20.

[0032] The first monitoring section 10 includes an air-
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conditioning communication section 11 that communi-
cates with the air conditioners 4 at predetermined time
intervals; an event information collecting section (event
information collecting means) 12 that collects event in-
formation of each of the air conditioners 4 from operating
state information acquired via the air-conditioning com-
munication section 11; and an operating-state-informa-
tion collecting section (operating-state-information col-
lecting means) 13 that collects operating state informa-
tion acquired via the air-conditioning communication sec-
tion 11. Here, the term "operating state information" re-
fers to various types of information associated with the
operating state: e.g., operation/non-operation informa-
tion indicating operation or non-operation; operating
mode information indicating cooling, heating, drying, etc.;
and temperature information indicating the set tempera-
ture.

[0033] The event information collecting section 12 in-
cludes an event detecting module EMa and an event
state file ESa.

The event detecting module EMa (here, the event de-
tecting module of the air-conditioning monitoring device
3x (x=a, b, c) is referred to as EMXx) detects the presence
of events in the air conditioners 4 under control based
on the acquired operating state information and, if an
event is detected, writes event information into the event
state file ESa (here, the event state file of the air-condi-
tioning monitoring device 3x (x=a, b, c) is referred to as
ESx). Here, the term "event" refers to, for example, a
failure, abnormal non-operation, and recovery from ab-
normal non-operation of an air conditioner 4.

[0034] The event state file ESa, for example, is an
HTML file. For the event state file ESa, its URL (Uniform
Resource Locator) is determined based on its own HTML
file name and the address (e.g. IP address, domain in-
formation) of the air-conditioning monitoring device 3a.
By doing so, the event information of the event state file
ESx can be read out as aresult of the HTTP GET request
being sent from an event detecting section 21, which will
be described below.

[0035] The operating-state-information collecting sec-
tion 13 collects operating state information and outputs
it to the web server 30.

[0036] The second monitoring section 20 includes the
event detecting section (event detecting means) 21.
When its own air-conditioning monitoring device 3a is
monitored by the client terminal 2, the event detecting
section 21 detects and acquires event information from
the event information collecting sections 12 of the air-
conditioning monitoring devices 3b and 3c, which are the
air-conditioning monitoring devices not being monitored.
[0037] More specifically, in a case where each of the
air-conditioning monitoring devices is installed, for exam-
ple, in a building, the URLs of the other air-conditioning
monitoring devices connected via a network are set at
each of the air-conditioning monitoring devices, so that
the event detecting section 21 of each of the air-condi-
tioning monitoring devices has these set URLs of the
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other air-conditioning monitoring devices. The event de-
tecting section 21 refers to the event state files ESb and
ESc possessed by the other air-conditioning monitoring
devices 3b and 3c in accordance with the URLs of the
event state files ESb and ESc of the other air-conditioning
monitoring devices 3b and 3c and acquires event infor-
mation based on the responses returned from the event
state files ESb and ESc.

[0038] Upon receiving from the client terminal 2 re-
quests to acquire the operating state information of the
air-conditioning monitoring device 3a being monitored
and event information of the other air-conditioning mon-
itoring devices 3b and 3c not being monitored, the web
server 30 offers information and screens corresponding
to these requests to the client terminal 2.

More specifically, the web server 30 includes a first
screen file 31, asecond screen file 32, and an application
33.

[0039] The first screen file 31 is a file constituting a
screen for displaying the operating states of the air con-
ditioners 4 under control on the screen of a web browser
42. The first screen file 31 is a file (e.g., HTML file) for
displaying the operating state information of each of the
air conditioners 4 (refer to PD1 in Fig. 3).

[0040] The second screenfile 32is a screen thatdiffers
from the screen offered by the first screen file 31 and s,
for example, a file constituting a screen for displaying a
menu showing each of the air-conditioning monitoring
devices (refer to M1 in Fig. 3). More specifically, the sec-
ond screen file 32 is a file (e.g., HTML file) that offers a
screen for displaying the names of the other air-condi-
tioning monitoring devices in the form of tabs on the web
browser.

[0041] The application 33 stores a plurality of files.
More specifically, the application 33 stores a script file
(e.g., PHP file) for executing processing in accordance
with a request from the client terminal 2.

[0042] If being monitored by the client terminal 2, afirst
communication section 7 carries out communication
processing with the client terminal 2 and, when receiving
an acquisition request from the client terminal 2, sends
event information and operating state information. The
first communication section 7 also carries out transmis-
sion and reception of event information between the
event detecting section 21 and the event information col-
lecting section 12 in each of the air-conditioning monitor-
ing devices 3a, 3b, and 3c.

[0043] The clientterminal 2 requests the acquisition of
operating state information and event state information
from the air-conditioning monitoring device 3a to be mon-
itored and also uses the web browser 42 to display the
operating state information and the event state informa-
tion received from the air-conditioning monitoring device
3aon, for example, a display. For this purpose, the client
terminal 2 includes a CPU (Central Processing Unit), a
ROM (Read Only Memory), a RAM (Random Access
Memory), an input device, and a display unit such as a
monitor, not shown in the figure.
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[0044] More specifically, the client terminal 2 includes
an event information acquiring section (event information
acquiring means) 40, an operating-state-information ac-
quiring section 41, the web browser 42, and a second
communication section (second communication means)
43.

[0045] The second communication section 43 is com-
municatably connected to the first communication sec-
tion 7 of each of the air-conditioning monitoring devices
3a, 3b, and 3c via the building management communi-
cation network 5.

[0046] The eventinformation acquiring section 40 ac-
quires the event information of the air conditioners 4 un-
der control with the air-conditioning monitoring devices
3b and 3c not being monitored and displays the acquired
event information on the display unit of the client terminal
2. More specifically, the event information acquiring sec-
tion 40 displays the screen constructed by the second
screen file 32 sent from the air-conditioning monitoring
device 3a being monitored on the display unit and also
outputs the event information acquired via the first com-
munication section 7 to the display unit.

[0047] The operating-state-information acquiring sec-
tion 41 acquires, from the air-conditioning monitoring de-
vice 3a being monitored, the operating state information
of the air conditioners 4 under control with the air-condi-
tioning monitoring device 3a. More specifically, the op-
erating-state-information acquiring section 41 displays
the screen constructed by the first screen file 31 sent
from the air-conditioning monitoring device 3a being
monitored on the display unit and also outputs the oper-
ating state information acquired via the first communica-
tion section 7 to the display unit.

[0048] The operation of the air-conditioning monitoring
system 1 with the above-described structure will now be
described. The current description assumes that the cli-
ent terminal 2 monitors the air-conditioning monitoring
device 3a as an air-conditioning monitoring device being
monitored.

[0049] When a user is to monitor the operating state
of the air conditioners 4 under control with the air-condi-
tioning monitoring device 3a using the client terminal 2,
he or she enters the URL of the air-conditioning monitor-
ing device 3a in the web browser 42 installed in the client
terminal 2. When the URL of the air-conditioning moni-
toring device 3a is input in the web browser 42, a file
acquisition request for the first screen file 31 and the sec-
ond screen file 32 is sent from the client terminal 2 to the
air-conditioning monitoring device 3a. The web server
30, which has received the file acquisition request, ac-
quires the operating state information from the operating-
state-information collecting section 13 and sends the ac-
quired operating state information and the first screen
file 31 to the client terminal 2. The web server 30 also
sends the second screen file 32 to the client terminal 2.
[0050] The web browser 42 of the client terminal 2,
which has received the operating state information, the
first screenfile 31, and the second screen file 32, displays
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a screen for displaying the operating state information of
the air-conditioning monitoring device 3a, as shown in
Fig. 3. Here, PD1 is an area displayed by the first screen
file 31, and M1 is an area displayed by the second screen
file 32.

[0051] When the information of the first screen file 31
and the second screen file 32 is displayed on the client
terminal 2, screen updating takes place at respective pre-
determined time intervals. As a result of screen updating,
an acquisition request for operating state information and
an acquisition request for event information of the other
air-conditioning monitoring devices 3b and 3c are sent
from the client terminal 2 to the air-conditioning monitor-
ing device 3a being monitored.

[0052] In the air-conditioning monitoring device 3a be-
ing monitored, upon receiving the acquisition request for
operating state information from the client terminal 2, the
web server 30 acquires operating state information from
the operating-state-information collecting section 13 and
outputs it to the client terminal 2.

[0053] Furthermore, in the air-conditioning monitoring
device 3a being monitored, upon receiving an acquisition
request for event information from the client terminal 2,
the web server 30 sends an acquisition request for event
information from the event detecting section 21 of the air-
conditioning monitoring device 3a being monitored to the
event information collecting sections 12 of the other air-
conditioning monitoring devices 3b and 3c. Subsequent-
ly, when an event takes place, for example, in the air
conditioners 4 under control with the other air-condition-
ing monitoring device 3b not being monitored, event in-
formation including the fact that an event has occurred
in the air conditioners 4 under control with the air-condi-
tioning monitoring device 3b is sent from the event infor-
mation collecting section 12 of the air-conditioning mon-
itoring device 3b, which has received the acquisition re-
quest for event information.

[0054] When a response to the acquisition request for
event information has been received successfully in the
event detecting section 21, information about the re-
sponse is sent to the client terminal 2. When a response
stating that an event has taken place in the air condition-
ers 4 under control with the air-conditioning monitoring
device 3bhasbeenreceivedin the clientterminal 2, event
information is displayed on the display unit. The tab, in-
dicating the air-conditioning monitoring device 3b, of the
second screen file 32 is displayed in a color different from
the color during a normal time (e.g., gray to yellow), as
shown, for example, in Fig. 4.

[0055] Furthermore, notification may be realized, for
example, by providing an alarm buzzer ("Buzzer STOP"
in Fig. 4) button on the screen indicating the operating
state information of, for example, the air-conditioning
monitoring device 3a currently being monitored and dis-
playing it in a color indicating an alert (e.g., red), or by
emitting sound on the client terminal 2. In this manner,
when event information is detected, the display unit on
the client terminal 2 is notified of it by a predetermined
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script.

[0056] Furthermore, the screen is shifted by clicking
the tab, indicating "the air-conditioning monitoring device
3b," of the second screen file 32 (area M1) (refer to Fig.
5). By doing so, the air-conditioning monitoring device
being monitored is switched to the air-conditioning mon-
itoring device 3b informed of the event information.
Also, the air-conditioning monitoring device 3a that was
being monitored previously becomes an air-conditioning
monitoring device not being monitored after such tab
switching.

[0057] In this manner, when the air-conditioning mon-
itoring device being monitored is switched to the air-con-
ditioning monitoring device 3b, an acquisition request for
the operating state information of the air-conditioning
monitoring device 3b and the event information of the
other air-conditioning monitoring devices 3a and 3c is
sentfrom the clientterminal 2 to the air-conditioning mon-
itoring device 3b at predetermined time intervals.
[0058] Furthermore, a screen can be popped up to dis-
play detailed information of the air conditioner 4 of interest
by selecting (clicking) the air conditioner 4 of interest from
the first screen file 31 (PD1 area), as shown in Fig. 6.
[0059] As described above, because the second
screen file 32 that reports event information of each of
the air-conditioning monitoring devices is provided sep-
arately from the first screen file 31 indicating operating
state information, acquisition of event information can be
performed concurrently with acquisition of the operating
state information of the air-conditioning monitoring de-
vice being monitored as separate processing.

[0060] Processingin the clientterminal 2 and process-
ing in the air-conditioning monitoring devices 3a, 3b, and
3c will now be described in more detail with reference to
the drawings.

[Processing in the client terminal]

[0061] First, processing from the viewpoint of the client
terminal 2 will be described with reference to Fig. 7.
Upon acquiring the first screen file 31, the web browser
42 analyzes and executes the Java (registered trade-
mark) Script of the first screen file 31 and updates the
screen at predetermined time intervals (e.g., 20 seconds)
set in the first screen file 31 to acquire operating state
information. The screen is updated using, for example,
the refresh method.

[0062] Furthermore, the web browser 42 analyzes and
executes Java (registered trademark) Script of the sec-
ond screen file 32. More specifically, at predetermined
time intervals (e.g., 10 seconds) (the timing may differ
from that of screen updating of the first screen file 31),
the second screen file 32 queries the other air-condition-
ing monitoring devices 3b and 3c via the client terminal
2 as to whether an event occurs in the air conditioners 4
under control. Fig. 7 shows part of one example of re-
quest information sent from the client terminal 2 to the
air-conditioning monitoring device 3a in this case.
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[0063] A predetermined script (e.g., getstatuso-
fall.php) is read out ((a) in Fig. 7) from the application 33
of the air-conditioning monitoring device 3a, for example,
by executing the Java (registered trademark) Script of
the second screen file 32 at predetermined time intervals
((c) in Fig. 7). The predetermined script is, for example,
a script for detecting event information of the event infor-
mation collecting sections 12 of other air-conditioning
monitoring devices 3b and 3c not being monitored. Next,
the above-described script is executed by a predeter-
mined function (e.g., getstatus()) in the read-out script
((b) in Fig. 7).

[0064] Here, the above-described predetermined
script (e.g., getstatusofall.php) is started by the XMLHt-
tpRequest (asynchronous request processing) function,
which is an asynchronization read-out function of the
AJAXtechnology, to cause all air-conditioning monitoring
devices to sequentially detect the presence of event in-
formation. By doing so, for example, after the air-condi-
tioning monitoring device 3a has sent a query to the air-
conditioning monitoring device 3b about the presence of
an event in the air conditioners 4, the air-conditioning
monitoring device 3a proceeds to sending a query about
the presence of an event in the air-conditioning monitor-
ing device 3c, even though a response from the air-con-
ditioning monitoring device 3b has not yet arrived and
screen transition has not taken place on the client termi-
nal 2. The AJAX technology is a known technology, and
a detailed description thereof will be omitted.

[0065] As described above, a query about the pres-
ence of an event in the other air-conditioning monitoring
devices 3b and 3c not being monitored becomes possible
asynchronously with screen display (screen updating) of
the second screen file 32 in the web browser 42. As a
result, because a predetermined script is executed con-
tinuously regardless of screen transitions, the user of the
client terminal 2 is relieved of the need to be conscious
of the wait time while a query about the presence of an
event is in progress.

[0066] In addition, when XMLHttpRequest processing
of the air-conditioning monitoring device 3a being mon-
itored is completed normally, the function that was set at
that time in onreadystatechange (an event handler
called, for example, when the state changes) of the client
terminal 2 is called by means of callback. With this func-
tion, the color of the second screenfile 32 can be changed
on the screen of the client terminal 2 or a buzzer may be
emitted depending on the presence of event information
received from the other air-conditioning monitoring de-
vices.

[Processing in the air-conditioning monitoring device be-
ing monitored]

[0067] Processing in the air-conditioning monitoring
device 3a being monitored will now be described with
reference to Fig. 8.

In the air-conditioning monitoring device 3a being mon-
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itored, a startup request of a predetermined script (get-
statusofall.php) that checks for the presence of event in-
formation of the other air-conditioning monitoring devices
3b and 3c is acquired from the client terminal 2.

[0068] When a predetermined script startup request
(getstatusofall.php) is acquired in the air-conditioning
monitoring device 3a, the predetermined script (getsta-
tusofall.php) is started from the application 33. Reference
is made to a loop for querying the other air-conditioning
monitoring devices 3b and 3¢, communicatably connect-
ed to the air-conditioning monitoring device 3a being
monitored, as to whether there is event information ((a)
in Fig. 8).

[0069] Forexample, connectToURL(), as a function for
sending the HTTP GET request from the event detecting
section 21 to each of the other air-conditioning monitoring
devices 3b and 3c, is called from the application 33 ((b)
in Fig. 8).

The event detecting section 21, which stores the URL
necessary for acquisition of event information collected
by the event information collecting section 12 of each of
the air-conditioning monitoring devices 3b and 3c, sends
the HTTP GET request based on the above-described
function (connectToURL()) and this URL and waits for a
response ((c) in Fig. 8).

[0070] Upon receiving a response from a predeter-
mined file (e.g., recentstatus.php) possessed by another
air-conditioning monitoring device 3b or 3c that has re-
ceived the HTTP GET request, the event detecting sec-
tion 21 detects event information using this response.
[0071] The above-described predetermined function
(connectToURL()) is communication in PHP on TCP/IP
using, for example, the fsock function. By doing so, com-
munication will be made possible because HTTP com-
munication (a port number etc. used in HTTP communi-
cation) is permitted in many cases even in a case where
a proxy server etc. limiting the port numbers etc. of an
application exists on the network between, for example,
the air-conditioning monitoring devices.

[0072] As described so far, according to the air-condi-
tioning monitoring system 1 of the present invention, the
event detecting section 21 of the air-conditioning moni-
toring device 3a being monitored collects event informa-
tion about the air conditioners 4 under control with the
other air-conditioning monitoring devices 3b and 3c not
being monitored and sends the collected event informa-
tion to the client terminal 2. By doing so, in the client
terminal 2, even though an event takes place in the air
conditioners 4 under control with the air-conditioning
monitoring devices 3b and 3c other than the air-condi-
tioning monitoring device 3a being monitored, event in-
formation of the entire air-conditioning monitoring system
1 can be reliably detected via the event detecting section
21 of the air-conditioning monitoring devices being mon-
itored.

[0073] Furthermore, despite the clientterminal 2 being
connected to the air-conditioning monitoring device 3a
being monitored via a network and performing monitor-
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ing, information from the air-conditioning monitoring de-
vices 3b and 3¢ not being monitored is also received. By
doing so, in the client terminal 2, behavior such as infor-
mation being pushed from the other air-conditioning mon-
itoring devices not being monitored is seen on the web
browser 42.

[0074] In addition, because information reported from
the air-conditioning monitoring devices 3b and 3c not be-
ing monitored to the client terminal 2 is event information,
the amount of information becomes smaller than when
information about operation/non-operation or informa-
tion about an operating state, such as cooling and heat-
ing, of the air conditioners 4 is reported. As a result, not
only can the load applied to the network (e.g., the Inter-
net) via which transmission and reception of these data
are carried out be reduced, but the load upon data
processing of the client terminal 2 can be reduced.
[0075] Furthermore, the content of the event informa-
tion received by the client terminal 2 can be displayed
via the web browser 42. By doing so, because no soft-
ware etc. dedicated for the air-conditioning monitoring
system is required and the air-conditioning monitoring
devices can be monitored using freeware, such as Inter-
net Explorer (registered trademark), an event in the air
conditioners 4 under control with the air-conditioning
monitoring system can be captured easily.

[0076] Although this embodimentassumes that the cli-
entterminal 2 is connected to each of the air-conditioning
monitoring devices 3a, 3b, and 3c via the Internet, the
connecting network is not limited to the Internet. For ex-
ample, a network standardized for building management
or a LAN (Local Area Network) may be used.

{Reference Signs List}
[0077]

1 Air-conditioning monitoring system

2 Client terminal

3a, 3b, 3c Air-conditioning monitoring devices
10 First monitoring section

12 Event information collecting section

13 Operating-state-information collecting section
20 Second monitoring section

21 Event detecting section

30 Web server

31 First screen file

32 Second screen file

40 Event information acquiring section

41 Operating-state-information acquiring section
ESa, ESb, ESc Event state file

EMa, EMb, EMc Event detecting module

Claims

1. An air-conditioning monitoring system comprising a
client terminal having a web browser; and an air-
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conditioning monitoring device subordinating a plu-
rality of air-conditioning machines installed in a build-
ing to monitor operating states of these air-condition-
ing machines, wherein a plurality of the air-condition-
ing monitoring devices are connected via a network,
the air-conditioning monitoring devices and the client
terminal are connected via the network, and the air-
conditioning monitoring devices provide the client
terminal with operating state information, which is
information on the operating states, wherein

each of the air-conditioning monitoring devices com-
prises:

eventinformation collecting means for collecting
event information of the air-conditioning ma-
chines under control;

event detecting means for, if being monitored
from the client terminal, detecting and acquiring
the eventinformation from the event information
collecting means of the other air-conditioning
monitoring devices, which are the air-condition-
ing monitoring devices not being monitored; and
first communication means for, if being moni-
tored from the client terminal, sending the event
information detected by the event detecting
means to the client terminal, wherein

the client terminal displays the event information
acquired from the first communication means
via the web browser.

The air-conditioning monitoring system according to
Claim 1, wherein upon receiving a response result
to an acquisition request for the event information
sent to the air-conditioning monitoring device, the
client terminal notifies the web browser, even though
display of the web browser is not updated.

The air-conditioning monitoring system according to
Claim 1 or 2, comprising operating-state-information
collecting means for collecting the operating state
information of the air-conditioning machines under
control, wherein

the operating state information is sent to the client
terminal via the first communication means in a case
of being monitored from the client terminal.

The air-conditioning monitoring system according to
one of Claims 1 to 3, wherein processing in which
the operating-state-information collecting means
collects the operating state information and sends
the operating state information to the client terminal
is separated from processing in which the event de-
tecting means collects the event information and
sends the event information to the client terminal.

The air-conditioning monitoring system according to
one of Claims 1 to 4, wherein upon acquiring the
eventinformation via the first communication means,
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the client terminal notifies the browser of a change
in the event information.

An air-conditioning monitoring device that is commu-
nicatably connected to a client terminal having a web
browser and subordinates a plurality of air-condition-
ing machines installed in a building to monitor oper-
ating states of these air-conditioning machines such
that the air-conditioning monitoring device is con-
nected to the other air-conditioning monitoring de-
vices via a network, comprising:

eventinformation collecting means for collecting
event information of the air-conditioning ma-
chines under control;

event detecting means for, if being monitored
from the client terminal, detecting and acquiring
the eventinformation from the event information
collecting means of the other air-conditioning
monitoring devices, which are the air-condition-
ing monitoring devices not being monitored; and
first communication means for, if being moni-
tored from the client terminal, sending the event
information detected by the event detecting
means to the client terminal.

A client terminal that is used in an air-conditioning
monitoring system including an air-conditioning
monitoring device subordinating a plurality of air-
conditioning machines installed in a building to mon-
itor operating states of these air-conditioning ma-
chines and that is communicatably connected to a
plurality of the air-conditioning monitoring devices,
the client terminal comprising:

a web browser;

event information acquiring means for acquiring
event state information of the air-conditioning
machines under control with the other air-con-
ditioning monitoring devices, which are the air-
conditioning monitoring devices not being mon-
itored; and

second communication means for sending a re-
questto acquire the event state information from
the air-conditioning monitoring device, wherein
the event information is displayed via the web
browser.

A control method applied to an air-conditioning mon-
itoring system including a client terminal having a
web browser; and an air-conditioning monitoring de-
vice subordinating a plurality of air-conditioning ma-
chines installed in a building to monitor operating
states of these air-conditioning machines, wherein
a plurality of the air-conditioning monitoring devices
are connected via a network, the air-conditioning
monitoring devices and the client terminal are con-
nected via the network, and the air-conditioning mon-
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10

itoring devices provide the client terminal with infor-
mation on the operating states, comprising:

collecting event information of the air-condition-
ing machines under control with each of the air-
conditioning monitoring devices;

causing the air-conditioning monitoring device
being monitored by the client terminal to detect
and acquire the event information of the other
air-conditioning monitoring devices, which are
the air-conditioning monitoring devices not be-
ing monitored;

causing the air-conditioning monitoring device
being monitored by the client terminal to send
the acquired event information to the client ter-
minal; and

causing the client terminal to display the event
information via the web browser.
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