
1 DESCRIPTION AIR-CONDITIONING CONTROL DEVICE, AIR-CONDITIONING CONTROL
METHOD, AND CONTROL PROGRAM 5 TECHNICAL FIELD [0001]The present invention
relates to an air- conditioning control device, an air-conditioning control
method, and a control program. 10 BACKGROUND ART [0002]In building
facilities such as buildings, offices, factories, and shopping malls,
adoption of a building management system has been progressing so far to 15
efficiently manage and monitor a facility such as a power receiving, power
transforming, and private power generating facility, a heat source and
air-conditioning facility, and a lighting, crime prevention, and disaster
prevention facility. 20[0003]In the above-described building facilities, in
particular, the heat source and air-conditioning facility is the facility
that directly acts on a space where people are present, and accounts for a
large proportion of energy consumption in the building facilities.
25[0004]Accordingly, an air-conditioning control system that makes people
feel comfortable and leads to energy conservation is desired. As for such a
system, a variety of techniques has been proposed such as a method that
performs the control focused on an index of a so-called predicted 30 mean
vote (PMV) indicative of comfort of space (for example, see Patent
Literature 1). 



CITATION LIST   2 PATENT LITERATURE [0005]Patent Literature 1: Japanese
Patent Application Laid-open No. 2007-003096 5 SUMMARY PROBLEM TO BE SOLVED
BY THE INVENTION [0006]Typically, a building management system is
implemented with an air-conditioning control method of each company who
developed the building management system. 10 Therefore, even if there is a
more suitable air-conditioning control method, it is extremely difficult to
apply such air-conditioning control method to an existing building
management system made by another company. [0007]In view of the
above-described situation, the 15 present invention aims to provide an
air-conditioning control device, an air-conditioning control method, and a
control program that enable a new air-conditioning control method to be
adopted in a variety of building management systems as easily as possible.
20 MEANS FOR SOLVING PROBLEM [0008]A conversion definition information
storage unit of an air-conditioning control device according to an
embodiment preliminarily stores therein conversion .25 definition
information for converting air-conditioning control original data acquired
from an external air-conditioning facility into computational data for 



performing an air-conditioning control computation or conversion definition
information for converting air- 30 conditioning control computation
resultant data acquired as a result of the air-conditioning control
computation into air-conditioning control data used for air-conditioning
control at the air-conditioning facility.  3 [0009]Consequently, an
air-conditioning control computation unit performs air-conditioning control
computation based on the computational data, and outputs air-conditioning
control computation resultant data.      A gateway module refers to the
conversion definition information to convert the air-conditioning control
original data into the computational data for the air- conditioning control
computation or to convert the air-conditioning control computation
resultant data acquired as 10 a result of the air-conditioning control
computation intothe air-conditioning control data to be used for the
air-conditioning control at the air-conditioning facility. BRIEF
DESCRIPTION OF DRAWINGS 15[0010] [FIG. 1] FIG. 1 is a block diagram of a
schematic configuration of a building management system according to an
embodiment.        [FIG. 2] FIG. 2 is a block diagram of a schematic
configuration of an air-conditioning control device. 20[FIG. 3] FIG. 3 is a
block diagram of a functional configuration of the air-conditioning control
device. [FIG. 4] FIG. 4 is an explanatory diagram of an example of a data
format of a building information database. [FIG. 5] FIG. 5 is an
explanatory diagram of an 



25 example of a data format of an area information database. [FIG. 6] FIG.
6 is an explanatory diagram of an example of a data format of a computation
request database.        [FIG. 7] FIG. 7 is an explanatory diagram of a
correspondence relationship between the computation request 30 database and
air-conditioning target areas.        [FIG. 8] FIG. 8 is a processing
flowchart of an initial process. [FIG. 9] FIG. 9 is a processing flowchart
of a gateway  4 function unit in a routine process.        [FIG. 10] FIG.
10 is a processing flowchart of an air-conditioning control computation
function unit in the routine process. 5[FIG. 11] FIG. 11 is an explanatory
diagram of a modification of the embodiment. MODE(S) FOR CARRYING OUT THE
INVENTION [0011]An embodiment will be explained with reference to 10 the
accompanying drawings.       FIG. 1 is a block diagram of a schematic
configuration of a building management system according to an embodiment.
A building management system 10 includes a building management body system
11, a first data transmission path 15 12, and an air-conditioning control
device 13. 



The building management system 10 here manages each facility in a building
such as: a power receiving, power transforming, and private power
generating facility 21; a heat source and air-conditioning facility 22; and
a 20 lighting, crime prevention, and disaster prevention facility 23.
[0012]The building management body system 11 includes human interface
devices 24, servers 25, a plurality of controllers 26, and a plurality of
remote stations 27. 25The human interface device 24 is used to intensively
monitor each facility in the building such as: the power receiving, power
transforming, and private power generating facility 21; the heat source and
air-conditioning facility 22; and the lighting, crime prevention, and
disaster 30 prevention facility 23. [0013]The server 25 saves and
accumulates therein definition information required for managing the
above-described facilities 21 to 23 and data collected from the  5
facilities 21 to 23.       The controller 26 is associated with one of the
facilities 21 to 23, and the controllers 26 are provided for each of the
facilities to control the associated one of 5 the facilities.       The
remote station 27 performs interface operation with devices, sensors, and
others constituting the facilities 21 to 23. [0014]In the above-described
configuration, each of the 10 controllers 26 and the servers 25 associated
with the respective controllers 26 are connected to communicate via a
second data transmission path 28. [0015]FIG. 2 is a block diagram of a
schematic configuration of the air-conditioning control device. 



15The air-conditioning control device 13 includes, as illustrated in FIG.
2, an MPU 31, a ROM 32, a RAM 33, an external storage device 34, a display
device 35, an operation input device 36, and a communication interface
device 37. 20The MPU 31 of the air-conditioning control device 13 controls
the entire air-conditioning control device 13. [0016]The ROM 32 stores
therein, in a non-volatile manner, various types of data including a
control program for the MPU 31 to operate. 25The RAM 32 temporarily stores
therein various types of data and serves as a work area. The external
regulation device 34 is configured as a hard disk drive and such, and
stores therein large data such as later described databases. 30[0017]The
operation input device 36 is configured with a touch panel, a keyboard, a
mouse, and the like, not illustrated, through which an operator inputs
various types of data.  6 The communication interface device 37 performs
communication via the first data transmission path 12. [0018]FIG. 3 is a
block diagram illustrating a functional configuration of the
air-conditioning control device.        In this case, the building
management body system 11 is connected to the air-conditioning control
device 13 in a state in which the building management body system 11 is
serving as a building management system basic function unit 1041 as a
whole. 



The building management body system 11 as the building management system
basic function unit 41 controls the heat source and air-conditioning
facility 22 under the control of the air-conditioning control device 13.
15[0019]More specifically, the building management system basic function
unit 41 identifies a target to be managed from parameters such as area
information for identifying an area of a target to be managed and building
information for identifying a building to which the area of the target to
20 be managed belongs. The building management system basic function unit
41 then outputs, based on an input signal indicative of a temperature, a
humidity, an air-conditioning operation status, and such received from the
target to be managed, a temperature setting for a target 25 value (a target
PMV value) of a so-called predicted mean vote (PMV) value to the relevant
target to be managed, as an output signal to perform the control. Here, the
PMV value is a value indicative of comfort of space. For the
above-described building management system 30 basic function unit 41, the
air-conditioning control device 13 provides a gateway function unit 42, a
database function unit 43, an air-conditioning control computation
definition function unit 44, and an air-conditioning control  7 computation
function unit 45. [0020]The gateway function unit 42 includes a first
data acquisition function unit 51, a first data write function .unit 52, a
second data acquisition function unit 5 53, and a second data write
function unit 54.       The first data acquisition function unit 51
acquires various types of data required for control from the building
management system basic function unit 41. [0021]The first data write
function unit 52 refers to 10 the air-conditioning control computation
definition function unit 44 and converts various types of data acquired
from the first data acquisition function unit 51 into a common data format
in which the air-conditioning control computation function unit can
compute. The first 15 data write function unit 52 faather writes the
various types of data converted into the common data format to the database
function unit 43 as computation request data. 



The second data acquisition function unit 53 acquires air-conditioning
control computation resultant data 20 computed by the air-conditioning
control computation function unit 45 from the database function unit 43.
[0022]The second data write function unit 54 refers to the air-conditioning
control computation definition function unit 44, and converts the
air-conditioning control 25 computation resultant data acquired by the
second data acquisition function unit 53 into individual control output
data usable in a device constituting the actual building management system
basic function unit 41, so as to output the data to the building management
system basic function 30unit 41. [0023]As in the foregoing, in the database
function unit 43, the data from the building management system basic
function unit 41 is written in the common data format  8 regardless of
specifications of devices or systems actually constituting the building
management system basic function unit 41. [0024]Meanwhile, the data to the
building management 5 system basic function unit 41 is again made as
individual control output data that complies with the specifications of
devices or systems actually constituting the building management system
basic function unit 41. Accordingly, the air-conditioning control device 13
10 can be made in a common specification with respect to the building
management system basic function unit 41 of various specifications.
[0025]The database function unit 43 is roughly divided    to include a
building information database (DB) 61, an area 15 information database (DB)
62, and a computation request database (DB) 63. [0026]Now, the database
function unit 43 will be explained with reference to the accompanying
drawings. 



FIG. 4 is an explanatory diagram of an example of a 20 data format of the
building information database.       The building information database 61
includes building ID data 71, latitude data 72, longitude data 73, building
placement information data 74, obstacle information data 75, and sequence
number data 76. 25The building ID data 71 of the building information
database 61 stores therein a building ID for identifying a building.
[0027]The latitude data 72 stores therein latitude information at a
location of the building. 30The longitude data 73 stores therein longitude
information at the location of the building.       The building placement
data 74 stores therein the information on placement of the building.  9
The obstacle information data 75 stores therein the information concerning
obstacles in the surrounding area of the building.         The sequence
number data 76 stores therein a building 5 sequence number that is used to
determine whether the building information is updated. [0028]FIG. 5 is an
explanatory diagram of an example of a data format of the area information
database. The area information database 62 is roughly divided to 10 include
building ID data 81, area ID data 82, area size data 83, a group of data 84
for an adjacent area, data 85 for an amount of worn clothing, data 86 for
an amount of activity, PMV target value data 87, and sequence number data
88. 



15[0029]The building ID data 81 of the area information database 62 stores
therein a building ID for identifying a building where an air-conditioning
target area is provided.       The area ID data 82 stores therein an area
ID for identifying the air-conditioning target area. 20The area size data
83 stores therein size information of the area identified by the area ID
data 82. [0030]The group of data 84 of an adjacent area stores therein the
information concerning an area adjacent to the area identified by the area
ID data 82. 25The data 85 for the amount of worn clothing relates to
calculation of a temperature setting, and is an index indicative of an
amount of clothing worn by people in the air-conditioning target area.
[0031]The data 86 for the amount of activity relates to 30 the calculation
of a temperature setting, and is an index indicative of an amount of
activity of the people in the air-conditioning target area. The PMV target
value data 87 stores therein a target  10 PMV value.       The sequence
number data 88 stores therein an air-conditioning area sequence number used
to determine whether the area information of the air-conditioning target
area is 5 updated. [0032]In the above-described configuration, the group of
data 84 for an adjacent area includes information on an adjacent area, and
includes: adjacent area number data 91 storing therein an area number of
the adjacent area; wall 



10 surface information data 92 including the information such as
arrangement of a wall in the adjacent area; and window information data 93
including window information such as orientation of a window and size of
the window in the adjacent area. 15[0033]FIG. 6 is an explanatory diagram
of an example of a data format of the computation request database. The
computation request database 63 is roughly divided to include building ID
data 101, area ID data 102, PMV target value data 103, room temperature
data 104, room 20 humidity data 105, temperature setting data 106,
air-conditioner operation status data 107, a group of data 108 for
air-conditioning control setting, building information sequence number data
109, and area information sequence number data 110. 25[0034]The building ID
data 101 of the computation request database 63 stores therein a building
ID for identifying a building to which an air-conditioning target area
corresponding to a computation request belongs. The area ID data 102 is
used to identify the air- 30 conditioning target area corresponding to the
computation request.       The PMV target value data 103 stores therein a
target PMV value preliminarily set for the air-conditioning target  11
area. [0035] . The room temperature data 104 stores therein a room
temperature actually measured by a temperature sensor in the
air-conditioning area. 5The room humidity data 105 stores therein a room
humidity actually measured by a humidity sensor in the air-conditioning
area.         The temperature setting data 106 stores therein a temperature
setting set by a user or an operator for the 10 air-conditioning target
area. 



[0036]The air-conditioner operation status data 107 indicates whether an
air-conditioner is in operation. The group of data 108 for air-conditioning
control setting stores therein data set by the air-conditioning 15control
device 13.       The building information sequence number data 109 stores
therein a building information sequence number used to determine whether
the building information of the building to which the air-conditioning
target area belongs 20is updated.       The area information sequence
number data 110 air-conditioning target area stores therein an area
information sequence number used to determine whether the area information
of the air-conditioning target area is updated. 25[0037In the
above-described configuration, the group of data 108 for air-conditioning
control settings includes: temperature setting data 111 in which a
temperature setting set by the air-conditioning control device 13 is
stored, and current PMV value data 112 in which a current PMV value 30
computed by the air-conditioning control device 13 is stored. [0038]Now,
the correspondence relationship of various types of data stored as
computation request data in the  12 computation request database with
actual air-conditioning target areas will be explained in detail.
FIG. 7 is an explanatory diagram of the correspondence relationship between
the computation request database and 5 air-conditioning target areas. In
FIG. 7, in a building BD of building ID=1, three 



air-conditioning target areas Al to A3 (area ID=1 to 3) are assumed to be
present. [0039]In the air-conditioning target area Al, an air 10
conditioner Ad, and a room temperature sensor ST1 and a room humidity
sensor SH1 accompanying the air conditioner AC1 are arranged. Likewise, in
the air-conditioning target area A2, an air conditioner AC2, and a room
temperature sensor ST2 and a room humidity sensor SH2 accompanying the 15
air conditioner AC2 are arranged. Further, in the air-conditioning target
area A3, an air conditioner AC3, and a room temperature sensor ST3 and a
room humidity sensor SH3 accompanying the air conditioner A03 are arranged.
[0040]In this case, the building ID=1 that identifies 20 the building BD
corresponding to the air-conditioning target area Al is stored in the
building ID data 101 of the computation request database 63.
Further, the area ID=1 that identifies the air-conditioning target area Al
is stored in the area ID data 25 102 of the computation request database
63.       The room temperature measured by the room temperature sensor ST1
is stored as room temperature data RT1 in the room temperature data 104 of
the computation request database 63. 30[0041]The room humidity measured by
the room humidity sensor SH1 is stored as room humidity data RH1 in the
room humidity data 105 of the computation request database 63.  13       A
temperature setting data SRT1 corresponding to a temperature setting set by
the user via an in-room controller not illustrated or a temperature setting
preset by the operator is stored in the temperature setting data 5 106 of
the computation request database 63.       The operating/non-operating
(on/off) status of the air conditioner AC1 operated by the user via the
in-room controller not illustrated is stored as air-conditioner operation
status data AS1 in the air-conditioner operation 10 status data 107 of the
computation request database 63. [0042]Similarly, the building ID=1 that
identifies the 



building BD corresponding to the air-conditioning target area A2 is stored
in the building ID data 101 of the computation request database 63, and the
area ID=2 that 15 identifies the air-conditioning target area A2 is stored
in the area ID data 102 of the computation request database 63. [0043]The
room temperature measured by the room temperature sensor ST2 is stored as
room temperature data RT2 in the room temperature data 104 of the
computation 20 request database 63, and the room humidity measured by the
room humidity sensor SH2 is stored as room humidity data RH2 in the room
humidity data 105 of the computation request database 63. [0044]A
temperature setting data SRT2 corresponding to 25 a temperature Setting set
by the user via a in-room controller not illustrated or a temperature
setting preset by the operator is stored in the temperature setting data
106 of the computation request database 63, and the operating/non-operating
(on/off) status of the air 30 conditioner A02 is stored as air-conditioner
operation status data AS2 in the air-conditioner operation status data 107
of the computation request database 63.  14 [0045]Furthermore, the building
ID=1 that ide=ifies the building BD corresponding to the air-conditioning
target area A3 is stored in the building ID data 101 of the computation
request database 63, and the area ID=3 that 5 identifies the
air-conditioning target area A3 is stored in the area ID data 102 of the
computation request database 63. [0046]The room temperature measured by the
room 



temperature sensor ST3 is stored as room temperature data RT3 in the room
temperature data 104 of the computation 10 request database 63, and the
room humidity measured by the room humidity sensor SH3 is stored as room
humidity data RH3 in the room humidity data 105 of the computation request
database 63. [0047]A temperature setting data SRT3 corresponding to 15 a
temperature setting set by the user via an in-room controller not depicted
or a temperature setting preset by the operator is stored in the
temperature setting data 106 of the computation request database 63, and
the operating/non-operating (on/off) status of the air 20 conditioner AC3
is stored as air-conditioner operation status data AS3 in the
air-conditioner operation status data 107 of the computation request
database 63. [0048]Next, the functional configuration of the air-
conditioning control device 13 will be explained again. 25In the
air-conditioning control computation definition function unit 44, as
mentioned in the explanation of the gateway function unit 42, various
definitions are described, according to the specifications of the building
management system basic function unit 41 to which the air-conditioning 30
control device 13 is connected, to convert the data required for
air-conditioning control computation out of the data acquired by the first
data acquisition function unit into computation request data having a
common data  15 format so that the air-conditioning control computation
function unit can compute. [0049]In the air-conditioning control
computation definition function unit 44, various definitions are 



5 further described to convert control data, which is a computation result
of the air-conditioning control computation function unit 45, again into
individual control output data complying with the specifications of a
device or a system actually constituting the building management 10 system
basic function unit 41. [0050]The air-conditioning control computation
function unit 45 monitors the computation request database 63 of the
database function unit 43 on the regular basis. When new computation
request data is written to the computation 15 request database 63, the
air-conditioning control computation function unit 45 performs
air-conditioning control computation based on the computation request data,
and updates the computation request database 63 by including the
computation result to the computation request 20data. [0051]As a result,
the second data acquisition function unit of the gateway function unit
acquires the computation request data that includes the computation result
of the air-conditioning control computation function unit 45, and 25
outputs the computation request data to the second data write function
unit. The second data write function unit then converts the computation
request data into individual control output data which complies with the
device or the system actually constituting the building management system
30 basic function unit 41, and outputs the control output data to the
building management system basic function unit 41. [0052]Next, the
operations in the embodiment will be explained.  16       The MPU 31 of the
air-conditioning control device 13 serves as the air-conditioning control
computation function unit 45 when started up, and performs an initial
process. [0053]FIG. 8 is a processing flowchart of the initial 5 process.
The MPU 31 of the air-conditioning control device 13 refers to the database
function unit 43, and carries out the process of reading out the building
information database 61 (Step S11). 



10The MPU 31 then refers to the database function unit 43 again, and
carries out the process of reading the area information database 62 (Step
S12). [0054]FIG. 9 is a processing flowchart of the gateway function unit
in a routine process. 15FIG. 10 is a processing flowchart of the air-
conditioning control computation function unit in the routine process.
When the initial process is completed, the MPU 31 of the air-conditioning
control device 13 serves as the first 20 data acquisition function unit 51
of the gateway function unit 42, and acquires various types of data
required for control from the building management system basic function
unit 41 (Step S21). [0055]Accordingly, the MPU 31 of the air-conditioning
25 control device 13 serves as the first data write function unit 52, and
writes the various types of data acquired to the computation request
database 63 of the database function unit 43 as computation request data (=
air-conditioning control original data) (Step S22). 30[0056]The MPU 31
serving as the gateway function unit 42 determines whether it is a timing
to acquire air- conditioning control computation resultant data (=
air-conditioning control computation resultant data) from the  17
air-conditioning control computation function unit 45 (Step S23), and goes
into a standby state (No at Step S23). [0057]The operations serving as the
first data acquisition function unit 51 and the first data write 



5 function unit 52 may be configured to be performed periodically or to be
performed when requested from the building management system basic function
unit 41. [0058]Meanwhile, the MPU 31 of the air-conditioning control device
13 serves as the air-conditioning control 10 computation function unit 45,
and as illustrated in FIG. 10, determines whether there exists new
computation request data (= computational data) not yet being computed
(whether there is updated computation request data present) (Step S31). 15
-In the determination at Step S31, if there exists no new computation
request data or no updated computation request data. (No at Step S31), the
MPU 31 goes into a standby state. [0059]On the other hand, if there exists
new 20 computation request data (= computing data) in the determination at
Step S31 (Yes at Step S31), the MPU 31 serving as the air-conditioning
control computation function unit 45 refers to the computation request
database 63 of the database function unit 43, and reads the 25 computation
request data (= computing data) (Step S32).       The MPU 31 serving as the
air-conditioning control computation function unit 45 then determines
whether there is a change in the building information sequence number data
109 constituting the computation request data read (= 30 computing data)
with respect to the building sequence number corresponding to the building
ID data 101 (Step S33). [0060]In the determination at Step S33, if there is
no 



18 change in the building information sequence number data 109 constituting
the computation request data read (= computational data) with respect to
the building information sequence number corresponding to the building 5 ID
data 101 (No at Step S33), the MPU 31 shifts the process to Step S35.
In the determination at Step S33, if there is a change in the building
information sequence number data 109 constituting the computation request
data read (= 10 computational data) with respect to the building
information sequence number corresponding to the building ID data 101 (Yes
at Step S33), the MPU 31 re-reads the building information in the same
manner as the process of reading building information (Step Sll) carried
out in the 15initial process (Step S34). [0061]The MPU 31 then determines
whether there is a change in the area information sequence number data 110
constituting the computation request data read (= computational data) with
respect to the area information 20 sequence number corresponding to the
area ID data 102 (Step S35). In the determination at Step S35, if there is
no change in the area information sequence number data 110 constituting the
computation request data read (= 25 computational data) with respect to the
area information sequence number corresponding to the area ID data 102 (No
at Step S35), the MPU 31 shifts the process to Step S37. [0062] In the
determination at Step S35, if there is a change in the area information
sequence number data 110 30 constituting the computation request data read
(= computational data) with respect to the area information sequence number
corresponding to the area ID data 102 (Yes 



19 at Step S35), the MU 31 re-reads the area information (Step S36) in the
same manner as the process of reading area information in the initial
process (Step S12). [0063]The MPU 31 serving as the air-conditioning 5
control computation function unit 45 subsequently executes, based on the
PMV target value data 103, the room temperature data 104, the room humidity
data 105, and the temperature setting data 106 of an air-conditioning
target area corresponding to the area ID data 102, air- 10 conditioning
control computation to compute the temperature setting data 111 and the
current PMV value data 112 (Step S37). The MPU 31 then writes the
temperature setting data 111 and the current PMV value data 112 that are
the   computation result (= air-conditioning control computation 15
resultant data) to the computation request database 63 of the database
function unit 43 (Step S38). [0064]Thereafter, if the MPU 31 serving as the
gateway function unit 42 determines in the determination at Step S23 that
it is the timing to acquire the air-conditioning 20 control computation
resultant data from the air-conditioning control computation function unit
45 (Yes at Step S23), the MPU 31 serves as the second data acquisition
function unit 53, and acquires the air-conditioning control computation
resultant data computed by the air-conditioning 25 control computation
function unit 45 from the database function unit 43 (Step S24). [0065]The
MPU 31 then serves as the second data write function unit 54, and outputs
the air-conditioning control      computation resultant data acquired as
the second data 30 acquisition function unit 53 to the building management
system basic function unit 41 as control output data (= air-conditioning
control data) (Step S25). While the process of the gateway function unit
and the  20 process of the air-conditioning control computation function
are not carried out at the same time in the foregoing description of
operations, it is possible to configure that these processes are carried
out 



5 simultaneously in parallel. [0066]As in the foregoing explanation, in
accordance with the present embodiment, the fact that the configuration as
the air-conditioning control computation function unit 45 can be made in
the fixed form, regardless 10 of the configuration of the building
management body system 11 to which the air-conditioning control device 13
is connected facilitates the adoption of the air-conditioning control
device 13 to an existing building management system. In each building,
there may be many cases where area 15 information is needed because of
coming and going of tenants and such. However, such a change in area
information is appropriately reflected to the air-conditioning control
computation in the air-conditioning control computation function unit 45.
Furthermore, that 20 enables air-conditioning control appropriate for the
situation of the area to be performed. Moreover, according to the
air-conditioning control device 13, by appropriately registering and
setting the information for a plurality of buildings and the 25 information
for the target areas of the buildings, the air-conditioning control can be
provided for the respective buildings. [0067]In this case, the method of
saving data in an existing building management system differs depending on
30 the building management system. Therefore, when designing the first data
acquisition function unit 51, the second data write function unit 54, and
the air-conditioning control computation definition function unit 44, a
place to  21 save, a format to save, and a procedure (protocol) thereof
need to be checked and the design is made in accordance with their content.
For example, in the server 25 in FIG. 1, when various 



5 types of data are stored in a database format, the acquisition and the
writing need to be performed by structured query language (SQL), and when
various types of data are stored in a file format, the acquisition and the
writing need to be performed by file transfer protocol 10(FTP). [0068]In
the foregoing explanation, various functions and a database function
realized in the air-conditioning control device 13 are realized by placing
a stand-alone air-conditioning control device. However, depending on the 15
load inthe air-conditioning control computation, it is also possible to
realize such functions in appropriate devices in the building management
system. [0069]FIG. 11 is an explanatory block diagram of a modification of
the embodiment. 20In FIG. 11, the same constituents as those in FIG. 1 are
given with the same reference numerals.       In the above-described
explanation, the air-conditioning control device 13 is configured to be
connected with air conditioners via the servers 25. However, 25 in a
building management system 10A in FIG. 11, the air-conditioning control
device 13 directly controls the air conditioners via a data transmission
path 121, which corresponds to the second data transmission path 28 in FIG.
1, without going through the server 25. 30[0070]In this case, the data
transmission path 121 can be considered to support, for example, a data
communication protocol for building automation and control networks (BACnet
protocol).  22 In the above-described configuration, in regard to the
air-conditioning control, there is a possibility of the control competing
against that of the server 25, and thus it is necessary to make the server
25 not to perform the air-conditioning control function that competes with
the air-conditioning control device 13. [0071]The control program executed
in the air- conditioning control device in the present embodiment is
provided in a file of an installable format or an 



10 executable format recorded on a computer readable recording medium such
as a CD-ROM, a flexible disk (FD), a CD-R, and a digital versatile disk
(DVD). [0072]Furthermore, the control program executed in the
air-conditioning control device in the present embodiment 15 may be
configured to be stored in a computer connected to a network such as the
Internet and to be provided by downloading it via the network. The control
program executed in the air-conditioning control device in the present
embodiment may further be configured to be provided 20 or distributed via a
network such as the Internet.      The control program of the
air-conditioning control device in the present embodiment may further be
configured to be provided being embedded in a ROM and such in advance.
[0073]The control program executed in the air- 25 conditioning control
device in the present embodiment is configured as modules to include the
aforementioned units (the gateway function unit 42, the first data
acquisition function unit. 51, the first data write function unit 52, the
second data acquisition function unit 53, the second 30 data write function
unit 54, the database function unit 43, the air-conditioning control
computation definition function unit 44, and the air-conditioning control
computation function unit 45).  23       In this case, as for the actual
hardware, an MPU (processor) reads out the control program from the
above-described storage medium or the ROM and such and executes it to load
the respective modules into a main memory, 5 whereby the gateway function
unit 42, the first data acquisition function unit 51, the first data write
function unit 52, the second data acquisition function unit 53, the second
data write function unit 54, the database function unit 43, the
air-conditioning control computation 10 definition function unit 44, and
the air-conditioning control computation function unit 45 are generated on
the main memory. [0074]While certain embodiments of the present invention
have been explained in the foregoing, these 15 embodiments have been
presented by way of example only, and are not intended to limit the scope
of the invention. These novel embodiments described herein may be embodied
in a variety of other forms. Furthermore, various omissions, substitutions,
and changes to the embodiments may be made 



20 without departing from the spirit of the invention. These embodiments
and such modifications would fall within the scope and spirit of the
invention and are intended to be covered by the accompanying claims and
their equivalents.  24 CLAIMS  1. An air-conditioning control device
comprising:       a conversion definition information storage unit that
preliminarily stores therein conversion definition 5 information for
converting air-conditioning control original data acquired from an external
air-conditioning facility into computational data for performing an
air-conditioning control computation or conversion definition information
for converting air-conditioning control 10 computation resultant data
acquired as a result of the air-conditioning control computation into
air-conditioning control data used for air-conditioning control at the
air-conditioning facility; an air-conditioning control computation unit
that 15 performs the air-conditioning control computation based on the
computational data, and outputs the air-conditioning control computation
resultant data; and a gateway unit that refers to the conversion definition
information to convert the air-conditioning 20 control original data into
the computational data for the air-conditioning control computation or to
convert the air-conditioning control computation resultant data acquired as
a result of the air-conditioning control computation into the
air-conditioning control data to be used for the air- 25 conditioning
control at the air-conditioning facility.  2. The air-conditioning control
deVice of Claim 1, wherein, if a plurality of air-conditioning facilities
are provided, the conversion definition information storage 30 unit
preliminarily stores therein the conversion definition information for each
of the air-conditioning facilities. 



25 comprising:       a database unit that temporarily stores therein the
computational data and the air-conditioning control computation resultant
data, as a database, wherein the air-conditioning control computation unit
refers to the database to perform the air-conditioning control computation.
4. The air-conditioning control device of Claim 1, 10 wherein the database
unit has a computation request table storing therein the computational data
of a computation request target, and the air-conditioning control
computation unit performs 15 the air-conditioning control computation if,
as a trigger, the computational data is stored in the computation request
table.       5. The air-conditioning control device of Claim 1, 20 wherein
the gateway unit includes             a first data acquisition unit that
acquires the air-conditioning control original data from the
air-conditioning facility, 25a first data write unit that refers to the
conversion definition information to convert the air-conditioning control
original data acquired by the first data acquisition unit to the
computational data, and writes the computational data into the database of
the database 30unit, 



a second data acquisition unit that acquires the air-conditioning control
computation resultant data from the air-conditioning control computation
unit via the  26 database unit, and             a second data write unit
that refers to the conversion definition information to convert the
air-conditioning control computation resultant data acquired by 5 the
second data acquisition unit to the air-conditioning control data, and
outputs the air-conditioning control data to the air-conditioning facility.
6. The air-conditioning control device of Claim 1, 10 wherein the
air-conditioning control original data includes at least one of temperature
information of an air-conditioning target area, humidity information of the
air-conditioning target area, and operation status information of the
air-conditioning facility. 15  7. The air-conditioning control device of
Claim 1, wherein the air-conditioning control original data includes area
information on an air-conditioning target area and building information on
a condition of placement of a 20 building where the area is positioned.  8.
The air-conditioning control device of Claim 7, wherein the
air-conditioning control original data includes, as the area information,
adjacent area specifying 25 information for specifying an area adjacent to
the air-conditioning target area.  9. The air-conditioning control device
of Claim 9, wherein, if the air-conditioning facility adopts a PMV 30
control system, the air-conditioning control computation unit includes
current PMV value data as the air-conditioning control computation
resultant data.  27  10. An air-conditioning control method performed by an
air-conditioning control device connected to an external air-conditioning
facility via a data transmission path, the air-conditioning control method
comprising:       a conversion definition information storing step that
preliminarily stores conversion definition information for converting
air-conditioning control original data acquired from the air-conditioning
facility via the data 



transmission path or conversion definition information for 10 converting
air-conditioning control computation resultant data acquired as a result of
the air-conditioning control computation into air-conditioning control data
used for air-conditioning control at the air-conditioning facility; an
air-conditioning control computation step that 15 performs the
air-conditioning control computation based on the computational data, and
output the air-conditioning control computation resultant data; and a
gateway step that refers to the conversion definition information to
convert the air-conditioning 20 control original data into the
computational data for the air-conditioning control computation or to
convert the air-conditioning control computation resultant data acquired as
a result of the air-conditioning control computation into the
air-conditioning control data to be used for the air- 25 conditioning
control at the air-conditioning facility.  11. A control program for
controlling an air-conditioning control device connected to an external
air-conditioning facility via a data transmission path by a computer, the
30 control program causes the computer to function as:       a conversion
definition information storing unit that preliminarily stores conversion
definition information for converting air-conditioning control original
data acquired  28 from the air-conditioning facility via the data
transmission path or conversion definition information for converting
air-conditioning control computation resultant data acquired as a result of
the air-conditioning control 5 computation into air-conditioning control
data used for air-conditioning control at the air-conditioning facility; an
air-conditioning control computation unit that 



performs the air-conditioning control computation based on the
computational data, and output the air-conditioning 10 control computation
resultant data; and       a gateway unit that refers to the conversion
definition information to convert the air-conditioning control original
data into the computational data for the air-conditioning control
computation or to convert the air- 15 conditioning control computation
resultant data acquired as a result of the air-conditioning control
computation into the air-conditioning control data to be used for the air-
conditioning control at the air-conditioning facility. 


