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Description
[Technical Field]

[0001] The present disclosure relates to a management system, an air-conditioning equipment management method,
and a program.

[Background Art]

[0002] Patent Literature 1 discloses a temperature control device of an air conditioner which performs control so that a
set temperature of the air conditioner changes stepwise in accordance with change of an outside air temperature.

[Citation List]
[Patent Literature]

[0003] [Patent Literature 1]
Japanese Patent Laid-Open No. 2005-061716

[Summary of Invention]
[Technical Problem]

[0004] The present disclosure provides a management system capable of maintaining comfort in an air-conditioned
space and reducing energy consumption of air-conditioning equipment.

[Solution to Problem]

[0005] The present specification incorporates entire content of Japanese Patent Application No. 2022-029429 filed on
February 28, 2022.

[0006] A management system in the present disclosure includes a setting unit that sets a set temperature to air-
conditioning equipment, an acquisition unit that acquires operation data indicating temperature change operation of
changing the set temperature of the air-conditioning equipment, a determination unit that determines whether or not the
acquired operation data acquired by the acquisition unit in a predetermined period satisfies a condition necessary for
processing of determining a control parameter for executing control of the air-conditioning equipment, and a processing
unit that determines the control parameter including at least the set temperature of the air-conditioning equipment based
on the acquired operation data in a case where it is determined that the acquired operation data satisfies the condition, and
in a case where the determination unit determines that the acquired operation data does not satisfy the condition, the
setting unit changes the set temperature of the air-conditioning equipment, and the acquisition unit acquires the operation
data.

[Advantageous Effects of Invention]

[0007] Amanagementsysteminthe presentdisclosure canacquire sufficient data regarding operation of changing a set
temperature of air-conditioning equipment to determine a control parameter of the air-conditioning equipment. It is
therefore possible to determine an appropriate control parameter regarding control of the air-conditioning equipment.

[Brief Description of Drawings]
[0008]

Fig. 1 is a view illustrating a configuration of a management system.

Fig. 2 is a block diagram of a management server.

Fig. 3 is a flowchart indicating operation of the management system.

Fig. 4 is a sequence diagram indicating operation data acquisition processing.

Fig. 5 is a flowchart indicating operation data determination processing.

Fig. 6 is a diagram indicating an example of a regression straight line.

Fig. 7 is a flowchart indicating an example of control parameter generation processing.
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Fig. 8 is a diagram indicating an example of a regression straight line.

Fig. 9 is a flowchart indicating another example of the control parameter generation processing.

Fig. 10 is a flowchart indicating still another example of the control parameter generation processing.

Fig. 11 is an explanatory diagram indicating an aspect of operation of air-conditioning equipment based on a control
parameter.

Fig. 12 is a sequence diagram indicating operation of the management system

Fig. 13 is a diagram indicating an example of display data based on comparison data.

Fig. 14 is a diagram indicating another example of the display data based on the comparison data.

[Description of Embodiment]
(Knowledge, and the like, that are basis of the present disclosure)

[0009] Atthe time when the presentinventors have conceived of the present disclosure, there has been a technique of
detecting an outside air temperature of a building in which air-conditioning equipment is installed and changing a set
temperature of the air-conditioning equipment in accordance with change of the outside air temperature.

[0010] However, the outside air temperature is merely one of the elements that affect comfort in an air-conditioned
space, and thus, even if the set temperature of the air-conditioning equipment is changed based on the outside air
temperature, comfort in the air-conditioned space is less likely to be secured. Thus, the present inventors have found a
problem that the set temperature of the air-conditioning equipment is often changed to secure comfort in the air-
conditioned space, which makes it difficult to reduce energy consumption of the air-conditioning equipment, and have
achieved a configuration of a subject matter of the present disclosure to solve the problem. Further, the present inventors
have also found a problem that in a case where the set temperature of the air-conditioning equipment is changed, a user
typically tends to excessively demand comfort, which makes it more likely to increase energy consumption of the air-
conditioning equipment, and have achieved the configuration of the subject matter of the present disclosure to solve the
problem. Note that excessively demanding comfort indicates, for example, lowering the set temperature more than
necessary during cooling operation and raising the set temperature more than necessary during heating operation.
[0011] The present disclosure therefore provides a management system capable of maintaining comfort in an air-
conditioned space and reducing energy consumption of air-conditioning equipment.

[0012] An embodiment will be described in detail below with reference to the drawings. However, explanation that is
detailed more than necessary may be omitted. For example, detailed description of matters that have already been well
known or redundant description of components that are substantially the same may be omitted.

[0013] Note that the accompanying drawings and the following description are provided for a person skilled in the art to
sufficiently understand the present disclosure and are not intended to limit the subject matter recited in the claims.

[1. Configuration of air-conditioning monitoring system]

[0014] Fig. 1 is a view illustrating a configuration of a management system 1000.

[0015] The management system 1000 is a management system of air-conditioning equipment 10, the management
systemincludingamanagementserver 100 communicably connected to a plurality of pieces of air-conditioning equipment
10, and the management server 100 making setting regarding operation of the air-conditioning equipment 10.

[0016] The air-conditioning equipment 10 to be managed by the management server 100 only requires to be commu-
nicably connected to the management server 100. There is no limitation in the number of pieces of the air-conditioning
equipment 10 connected to the management server 100 and a place where the air-conditioning equipment 10 is installed.
Fig. 1 illustrates an example where air-conditioning equipment 10A is installed in a facility 1A, air-conditioning equipment
10B is installed in a facility 1B, air-conditioning equipment 10C is installed in a facility 1C, and air-conditioning equipment
10D is installed in a facility 1D. In a case where the respective pieces of the air-conditioning equipment 10A, 10B, 10C and
10D are not distinguished, they will be expressed as air-conditioning equipment 10. Further, there is no limitation in a
specific configuration of the air-conditioning equipment 10. While in the present embodiment, description will be provided
assuming that the air-conditioning equipment 10 is a packaged air conditioner or a room air conditioner which operates
with electric power, the air-conditioning equipment 10 may be gas heat pump (GHP)-type air conditioning equipment that
operates with gas energy.

[0017] Each of the facilities 1A, 1B, 1C and 1D has an air-conditioned space. The air-conditioned space is a space in
which air is to be conditioned by the air-conditioning equipment 10. In a case where the facilities 1A, 1B, 1C and 1D are not
distinguished, they will be expressed as a facility 1. The air-conditioned space of the facility 1 may be the entire building or
may be a space partitioned inside the building. Scales and types of the facility 1 and the air-conditioned space are not
limited. The air-conditioned space is, for example, a house, an office, a store, a medical facility, a public facility or other
facilities. While examples of air conditioning of the air-conditioned space can include heating, cooling, dehumidification,
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blast, ventilation, and the like, in the present embodiment, a case will be described where the air-conditioned space is
cooled and heated by the air-conditioning equipment 10.

[0018] The managementserver 100 may be constituted with one server computer or may have a configuration in which
a plurality of server computers functions as the management server 100. The management server 100 may be a so-called
cloud server.

[0019] Acommunication network N is acommunication line including a dedicated line, a public network, the Internet, and
the like. The communication network N may include network devices (not illustrated) such as a Wi-Fi (registered
trademark) router, a switch, a router, a gateway and various kinds of server devices. Further, the communication network
N may include a wireless base station installed by a telecommunication carrier.

[0020] The management system 1000 includes a device to be used by a manager who manages the air-conditioning
equipment 10. In the example in Fig. 1, the management system 1000 includes a terminal device 5 and a mobile terminal
device 7 as examples of a device to be used by the manager. The terminal device 5 and the mobile terminal device 7 have a
function of communicating with the management server 100. Specific configurations of the terminal device 5 and the
mobile terminal device 7 are not limited. For example, the terminal device 5 may be a personal computer (PC), a
smartphone, a tablet computer, or a wearable terminal such as a smartwatch. This similarly applies to the mobile terminal
device 7. The number of terminal devices 5 and mobile terminal devices 7 included in the management system 1000 is not
limited.

[0021] Theterminaldevice 5illustratedinFig. 1is alaptop-type PC and includes a display 51. The mobile terminal device
7 is a smartphone and includes a display 71 that functions as a touch panel. The terminal device 5 and the mobile terminal
device 7 display information regarding a power consumption amount and a use state of the air-conditioning equipment 10
on the displays 51 and 71 based on data generated by the management server 100.

[0022] The air-conditioning equipment 10A includes a control device 11, an outdoor unit 12, an indoor unit 13, an
operation unit 14, a communication device 15, and an outside air temperature sensor 18. The air-conditioning equipment
10B, 10C, 10D and other air-conditioning equipment 10 are constituted in a similar manner. Note that the configuration in
Fig. 1 is one example, and there is no limitation in the number of outdoor units 12 and indoor units 13 included in the air-
conditioning equipment 10A. For example, the air-conditioning equipment 10A may have a configuration in which a
plurality of indoor units 13 performs air conditioning of a plurality of air-conditioned spaces in the facility 1A.

[0023] The outdoorunit 12, while notillustrated, includes a compressor, various kinds of valves such as a four-way valve
and an on-off valve, an outdoor heat exchanger and a refrigerant circuit that connects these. The indoor unit 13 includes
various kinds of valves such as an expansion valve and an on-off valve, an indoor heat exchanger and a refrigerant circuit
that connects these. The refrigerant circuit of the outdoor unit 12 is connected to the refrigerant circuit of the indoor unit 13.
[0024] The control device 11 is connected to the outdoor unit 12, the indoor unit 13, the operation unit 14 and the outside
air temperature sensor 18. The control device 11 causes the air-conditioning equipment 10 to operate so that an air
temperature of the air-conditioned space becomes a set target temperature by controlling operation of the compressor
provided in the outdoor unit 12 and opening and closing of valves provided in the outdoor unit 12 and the indoor unit 13. The
control device 11, for example, includes a memory and a processor and controls the air-conditioning equipment 10A in
accordance with data stored in the memory by the processor executing the program stored in the memory. The processor
of the control device 11 is, forexample, a micro controller integrated with the memory. The control device 11 corresponds to
one example of a control unit in the present disclosure.

[0025] The outside airtemperature sensor 18 is connected to the control device 11. The outside air temperature sensor
18 is a temperature sensor that detects an air temperature, and a detection scheme of the outside air temperature sensor
18 is not limited. The outside air temperature sensor 18 is, for example, installed in the outdoor unit 12.

[0026] The targettemperature setin the air-conditioning equipment 10A will be referred to as a "set temperature" in the
following description.

[0027] The operation unit 14 includes a switch, and the like, that operate the air-conditioning equipment 10A. The
operation unit 14 is, for example, a controller installed in the facility 1A. By operating the operation unit 14, it is possible to
instruct the control device 11 to start operation, stop operation and change the set temperature of the air-conditioning
equipment 10A. The control device 11 starts operation, stops operation, changes the set temperature, or the like, of the air-
conditioning equipment 10A in accordance with operation of the operation unit 14. In the following description, operation of
changing the set temperature of the air-conditioning equipment 10 among the operation to be performed by the operation
unit 14 will be referred to as temperature change operation.

[0028] The communication device 15 is a device that executes communication with the management server 100 via the
communication network N. The communication device 15 is connected to the communication network N via a public
network, a wide area network (WAN), a local area network (LAN), an IP communication network, or the like, and executes
data communication. The communication device 15 may be a wireless communication device that is connected to the
communication network N by executing wireless communication such as a cellular communication scheme and Wi-Fi. The
communication device 15 receives setting data SD which will be described later from the management server 100 and
transmits operation data RD which will be described later to the management server 100. The communication device 15
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corresponds to one example of a transmission unit in the present disclosure.

[0029] The air-conditioning equipment 10B, 10C and 10D and other air-conditioning equipment 10 included in the
management system 1000 have configurations similar to the configuration of the air-conditioning equipment 10A. The air-
conditioning equipment 10 includes the control device 11. The control device 11 performs air conditioning of the air-
conditioned space by causing the outdoor unit 12 and the indoor unit 13 to operate in accordance with operation of the
operation unit 14.

[0030] The managementserver 100 transmits the setting data SD to the air-conditioning equipment 10 connected to the
management server 100. The setting data SD and operation regarding the operation data RD which will be described later
are common among all pieces of the air-conditioning equipment 10 managed by the management server 100.

[0031] The setting data SD includes the set temperature of the air-conditioning equipment 10 and specifically includes
the set temperature during cooling operation and the set temperature during heating operation. The control device 11
receives the setting data SD by the communication device 15 and causes the air-conditioning equipment 10 to operate at
the set temperature designated by the received setting data SD.

[0032] The setting data SD may include information regarding temperature change operation. Specifically, the setting
data SD may include information as to whether or not to allow the temperature change operation. The setting data SD may
include information that gives an instruction to restore the set temperature to the temperature before the change in a case
where the control device 11 changes the set temperature in accordance with the temperature change operation. In this
case, the setting data SD may include information that designates a time limit from when the set temperature is changed
until when the set temperature is restored to the temperature before the change.

[0033] The control device 11 determines whether or not to allow the temperature change operation in accordance with
the setting data SD. In a case where the setting data SD designates allowance of the temperature change operation, the
control device 11 changes the set temperature in accordance with the temperature change operation.

[0034] Further,the managementserver 100 transmits to the air-conditioning equipment 10, a control parameter CP to be
used by the control device 11 to determine the set temperature of the air-conditioning equipment 10 based on the outside
airtemperature detected by the outside air temperature sensor 18. The control device 11 autonomously determines the set
temperature of the air-conditioning equipment 10 based on the control parameter CP received by the communication
device 15. The control parameter CP will be described later.

[0035] Inthe present embodiment, in the facility 1, it is possible to start operation, stop operation and switch operation
between cooling and heating of the air-conditioning equipment 10 by the operation of the operation unit 14. The set
temperature of the air-conditioning equipment 10 is a temperature designated by the setting data SD or a temperature
determined by the control device 11 in accordance with the control parameter CP. Further, in the air-conditioning
equipment 10, it is allowed to change the set temperature in accordance with operation of the temperature change
operation. In a case where the control device 11 accepts the temperature change operation, the control device 11 changes
the set temperature in accordance with the temperature change operation and restores the set temperature to the
temperature before the change after a predetermined time limit has elapsed since the change of the set temperature.

[0036] The control device 11 generates the operation data RD indicating that the temperature change operation has
been accepted, and the communication device 15 transmits the operation data RD to the management server 100. As
illustrated in Fig. 1, the operation data RD includes, for example, at least one of a facility ID or an air conditioner ID. The
facility ID is identification information that identifies each of the facilities 1A, 1B, 1C, 1D and other facilities 1. The air
conditioner ID is identification information that identifies each of the air-conditioning equipment 10A, 10B, 10C, 10D and
other air-conditioning equipment 10.

[0037] The operation data RD includes date and time at which the temperature change operation has been performed
and an outside air temperature when the operation has been performed. The operation data RD may include the changed
set temperature.

[0038] The management server 100 receives and stores the operation data RD transmitted by the air-conditioning
equipment 10. The managementserver 100 determines the control parameter CP to be used for processing of determining
the set temperature of the air-conditioning equipment 10 in accordance with the outside air temperature based on the
operation data RD. The management server 100 determines the control parameter CP for each facility 1 or for each of the
air-conditioning equipment 10.

[0039] Setting the set temperature of the air-conditioning equipment 10 while giving priority to comfort of a person in the
air-conditioned space is not recommended in terms of energy saving. Specifically, for example, if the person in the air-
conditioned space is allowed to freely change the set temperature by operating the operation unit 14, energy consumption
of the air-conditioning equipment 10 is not taken into account, and thus, itis considered that energy consumption becomes
large. Itis therefore considered to limit the set temperature of air conditioning in terms of energy saving. For example, the
Ministry of Economy, Trade and Industry recommends that the set temperature of air conditioning should be 28 °C during
cooling operation in summer and should be 20 °C during heating operation in winter. However, in a case where these
temperatures are set as the settemperature of the air-conditioning equipment 10, comfortin the air-conditioned space may
become low, which means that achieving both comfort in the air-conditioned space and energy saving is a challenge.
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[0040] Anindoortemperature of the air-conditioned space is affected by the outside air temperature. Further, a position
and a shape of a building, a position of the air-conditioned space in the building, sunlight of the air-conditioned space, and
the like, affect the indoor temperature of the air-conditioned space. If the set temperature of the air-conditioning equipment
10 is determined based on only the outside air temperature without these factors being taken into account, a possibility of
lowering the comfort in the air-conditioned space of the air-conditioning equipment 10 cannot be excluded.

[0041] Thus, the managementsystem 1000 of the present embodiment enables determination of the set temperature of
the air-conditioning equipment 10 in accordance with characteristics of the air-conditioned space. In other words, the
management server 100 generates the control parameter CP for determining the set temperature of the air-conditioning
equipment 10 based on the outside air temperature for each of the air-conditioning equipment 10 and transmits the control
parameter CP to the air-conditioning equipment 10. The air-conditioning equipment 10 determines the set temperature
from the outside air temperature detected by the outside air temperature sensor 18 in accordance with the control
parameter CP transmitted by the management server 100. The control parameter CP generated by the management
server 100 is adapted to a state of each of the air-conditioning equipment 10. Thus, in each of the air-conditioning
equipment 10, it is possible to achieve reduction in energy consumption while maintaining comfort in the air-conditioned
space.

[2. Configuration of management server]

[0042] Fig. 2 is a block diagram of the management server 100.

[0043] The management server 100 includes a control unit 110 and a server communication device 150.

[0044] The control unit 110 includes a processor 120 and a memory 130. The processor 120 is constituted with a central
processing unit (CPU), a micro-processing unit (MPU), and other arithmetic processing devices. The memory 130 is a
storage device that stores programs to be executed by the processor 120 and data in a non-volatile manner. The memory
130 is constituted with a magnetic storage device, a semiconductor storage element or other types of non-volatile storage
devices. Specifically, the memory 130 includes a hard disk drive (HDD), a flash read only memory (ROM), a solid state
drive (SSD) constituted with the flash ROM, and the like. The memory 130 may include a random access memory (RAM)
constituting a work area of the processor 120. The processor 120 is one example of a computer in the present disclosure.
[0045] The memory 130 stores a control program 131 to be executed by the processor 120. The control program 131
corresponds to one example of a program in the present disclosure.

[0046] The memory 130 storestemperature setting data 132, a history database (DB) 133, the control parameter CP and
a power consumption amount DB 135. These are data to be processed or generated by the processor 120.

[0047] The temperature setting data 132 is data of the set temperature of the air-conditioning equipment 10. The
temperature setting data 132 includes data of the set temperature included in the setting data SD. The temperature setting
data 132 may be data of the set temperature common to all the air-conditioning equipment 10. Further, the temperature
setting data 132 may include data of the set temperature different for each of the air-conditioning equipment 10 or each
facility 1.

[0048] The history DB 133 includes history of the temperature change operation in the air-conditioning equipment 10.
[0049] Fig.2illustrates a configuration example of the history DB 133. The history DB 133 stores data of the temperature
change operation performed in the air-conditioning equipment 10. The data stored in the history DB 133 is, for example,
datain arecord format in which the air conditioner ID is associated with a setting change history. This configuration is one
example, andin place of the air conditioner ID, the facility ID may be associated with the setting change history in the record
stored in the history DB 133.

[0050] One record stored in the history DB 133 corresponds to one time of the temperature change operation in one
piece of air-conditioning equipment 10. In the record of the history DB 133, the setting change history includes date and
time at which setting has been changed, a type of operation, an outside air temperature, a set temperature and the
changed set temperature. The date and time at which setting has been changed is date and time at which the set
temperature has been changed in accordance with operation of the operation unit 14 and is substantially the same as date
and time at which the control device 11 has accepted the operation of the operation unit 14. The type of operation indicates
an operating state of the air-conditioning equipment 10 when the temperature change operation is performed. In the
present embodiment, the type of operation is either cooling or heating. The outside air temperature is an outside air
temperature when the temperature change operation is performed. The set temperature is a set temperature of the air-
conditioning equipment 10 when the temperature change operation is performed. This set temperature is a temperature
designated by the management server 100 to the air-conditioning equipment 10 by the setting data SD. The changed set
temperature is the set temperature of the air-conditioning equipment 10 changed as a result of the temperature change
operation being performed.

[0051] Inthis manner, the history DB 133 includes a history of the temperature change operation in association with the
air conditioner ID for each of the air-conditioning equipment 10. While the example of Fig. 2 illustrates only records inacase
where the type of operation is cooling, the history DB 133 can store data received by the management server 100
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throughout the year.

[0052] The control parameter CP is data for the control device 11 to autonomously determine the set temperature of the
air-conditioning equipment 10. The control parameter CP may be data to be processed by the control device 11. Further,
the control parameter CP may be a program that specifies arithmetic processing to be executed by the control device 11 or
an arithmetic expression for the arithmetic processing to be executed by the control device 11. Further, the control
parameter CP may include coefficients and constants to be used in the arithmetic processing to be executed by the control
device 11. The control parameter CP includes at least the set temperature of the air-conditioning equipment 10
corresponding to the outside air temperature or data for determining the set temperature.

[0053] The power consumption amount DB 135 stores data indicating a power consumption amount of the air-
conditioning equipment 10. The power consumption amount DB 135, for example, stores data indicating the power
consumption amountin association with the air conditioner ID of the air-conditioning equipment 10. The data to be storedin
the power consumption amount DB 135is, for example, data of the power consumption amount for each day. Arange of the
data can be changed as appropriate, and the data to be stored in the power consumption amount DB 135 may be data of
the power consumption amount for each facility 1.

[0054] The processor 120 controls respective units of the management server 100 by executing the control program
131. The processor 120 includes an acquisition unit 121, a determination unit 122, a setting unit 123 and a processing unit
124 as functional units. These respective functional units are implemented by cooperation of software and hardware by the
processor 120 executing the control program 131.

[0055] A servercommunicationdevice 150 is connected to the control unit 110. The server communication device 150 is
a communication device connected to the communication network N. The server communication device 150 includes, for
example, a connector connecting a communication cable, and an interface circuit that inputs/outputs signals through the
connector. Further, for example, the server communication device 150 may be a wireless communication device which
includes an antenna and a wireless circuit and which is connected to the communication network N via a wireless
communication line.

[0056] The acquisition unit 121 executes communication with the air-conditioning equipment 10 by the server
communication device 150 to receive the operation data RD from the air-conditioning equipment 10. The acquisition
unit 121 adds the data to the history DB 133 based on the operation data RD to update the history DB 133.

[0057] Further, the acquisition unit 121 executes communication with the air-conditioning equipment 10 by the server
communication device 150 to receive data regarding the power consumption amount from the air-conditioning equipment
10. The acquisition unit 121 adds the data to the power consumption amount DB 135 based on the received data to update
the power consumption amount DB 135.

[0058] The determination unit 122 determines whether or not the data acquired by the acquisition unit 121 satisfies a
condition necessary for processing of determining the control parameter CP. For example, the determination unit 122
determines whether or not the number of pieces of the data acquired by the acquisition unit 121 is equal to or larger than the
number necessary for processing of determining the control parameter CP.

[0059] The setting unit 123 sets the set temperature of the air-conditioning equipment 10. For example, the setting unit
123 generates the setting data SD based on the temperature setting data 132 and transmits the setting data SD to the air-
conditioning equipment 10 by the server communication device 150.

[0060] The processing unit 124 generates the control parameter CP based on the data stored in the history DB 133.
Generating the control parameter CP is synonymous with determining the control parameter CP. The processing unit 124,
for example, generates the control parameter CP for each of the air-conditioning equipment 10 and stores the control
parameter CP inthe memory 130. The control parameter CP stored in the memory 130 is transmitted to the air-conditioning
equipment 10 by the temperature setting data 132.

[0061] The processing unit 124 generates comparison data that compares a case where the air-conditioning equipment
10 operates not based on the control parameter CP and a case where the air-conditioning equipment 10 operates in
accordance with the control parameter CP. The processing unit 124, for example, generates the comparison data that
compares the power consumption amount based on the data stored in the power consumption amount DB 135. In this
case, the comparison data is data that compares the power consumption amount in a case where the air-conditioning
equipment 10 operates at a temperature designated by the setting data SD and the power consumption amountin a case
where the air-conditioning equipment 10 operates while determining the set temperature in accordance with the control
parameter CP. The comparison data includes, for example, a graph and a table that visually compares the power
consumption amountin a case where the air-conditioning equipment 10 operates at the set temperature designated by the
setting data SD and the power consumption amount in a case where the air-conditioning equipment 10 operates while
determining the set temperature in accordance with the control parameter CP. The comparison data is transmitted to one
or both of the terminal device 5 and the mobile terminal device 7 and displayed at the display 51 and the display 71.
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[3. Operation of management system]

[0062] Fig. 3 is a flowchart indicating operation of the management system 1000.

[0063] In Fig. 3, operation in step SA1 to SA2, SA4 to SA9, SA11, and SA13 to SA15 is executed by the management
server 100. Operation in step SA3, SA10 and SA12 is executed by the management server 100 and the air-conditioning
equipment 10.

[0064] The processing unit 124 determines a control parameter generation condition (step SA1). The processing unit
124 generates the control parameter CP corresponding to each of the air-conditioning equipment 10 that is to be managed
by the management server 100. Further, the processing unit 124 generates the control parameter CP for heating operation
of the air-conditioning equipment 10 and the control parameter CP for cooling operation. Thus, in step SA1, the processing
unit 124 determines the control parameter generation condition that is a condition regarding generation of the control
parameter CP. The control parameter generation condition specifically includes the air conditioner ID of the air-
conditioning equipment 10 to which the control parameter CP is to be applied. The control parameter generation condition
may include a type of operation to which the control parameter CP is to be applied. The type of operation is heating or
cooling.

[0065] By the determination in step SA1, the air-conditioning equipment 10 for which the control parameter CP is to be
generated is specified. The management server 100 can execute operation in Fig. 3 on a plurality of pieces of the air-
conditioning equipment 10 in parallel. In the following description, an example of a case will be described where in step
SA1, itis determined that the air-conditioning equipment for which the control parameter CP is to be generated is the air-
conditioning equipment 10A.

[0066] The setting unit 123 transmits the setting data SD including the set temperature to the air-conditioning equipment
10A for which the control parameter CP is to be generated (step SA2).

[0067] The acquisition unit 121 executes operation data acquisition processing on the air-conditioning equipment 10A
(step SA3). The operation data acquisition processing is processing of acquiring the operation data RD from the air-
conditioning equipment 10A and accumulating the operation data RD in the history DB 133.

[0068] Fig. 4 is a sequence diagram indicating the operation data acquisition processing to be executed in step SA3in
Fig. 3. In Fig. 4, step SB1 to SB4 indicates operation of the management server 100, and step SC1 to SC9 indicates
operation of the air-conditioning equipment 10. Here, an example will be described where the air-conditioning equipment
10A executes step SC1 to SC9.

[0069] The control device 11 receives the setting data SD transmitted by the management server 100 and starts
operation of the air-conditioning equipment 10A in accordance with the setting data SD (step SC1). During operation of the
air-conditioning equipment 10A, the control device 11 determines whether or not temperature change operation is
performed by the operation unit 14 (step SC2). In a case where it is determined that the temperature change operation is
not performed (step SC2: No), the processing of the control device 11 transitions to step SC7 which will be described later.
[0070] Inacasewhereitis determined thatthe temperature change operation is performed (step SC2: Yes), the control
device 11 changes the set temperature of the air-conditioning equipment 10A in accordance with the temperature change
operation (step SC3). The control device 11 generates the operation data RD including content of the temperature change
operation by the operation unit 14 (step SC4). The control device 11 determines whether or not a restoration timing of
restoring the set temperature has come (step SC5), and in a case where the restoration timing has not come (step SC5:
No), the control device 11 stands by while continuing operation of the air-conditioning equipment 10A.

[0071] The restoration timing is, for example, determined by a time limit from when the set temperature has been
changed in accordance with the temperature change operation. The time limit is, for example, designated by the setting
data SD. For example, in a case where the time limit is 30 minutes, the control device 11 determines that the restoration
timing has come when 30 minutes have elapsed since the change of the set temperature in step SC3 (step SC5). The
restoration timing may be determined based on a time point. For example, the control device 11 may set the first hour after
the set temperature has been changed as the restoration timing or may set the second hour after the set temperature has
been changed as the restoration timing. Also in this case, the restoration timing is designated by the setting data SD. This
configuration can be applied to a case where the control device 11 includes a real time clock (RTC) and can acquire current
time.

[0072] Inacasewhereitisdeterminedthatthe restorationtiming has come (step SC5: Yes), the control device 11 returns
the set temperature of the air-conditioning equipment 10A to the set temperature before the change (step SC6). The set
temperature before the change is the set temperature before the set temperature has been changedin step SC3. Then, the
processing of the control device 11 transitions to step SC6.

[0073] Instep SC6, the control device 11 determines whether or not a transmission timing of transmitting the operation
data RD has come (step SC7). In a case where it is determined that the transmission timing has not come (step SC7: No),
the processing of the control device 11 returns to step SC2. In a case where itis determined that the transmission timing has
come (step SC7: Yes), the control device 11 transmits the operation data RD to the management server 100 by the
communication device 15 (step SC8).
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[0074] The transmission timing is designated by the setting data SD or set to the control device 11 in advance. The
transmission timing may be one or a plurality of time points in a day. In this case, the control device 11 transmits the
operation data RD once or a plurality of times in one day. The control device 11 generates the operation data RD
corresponding to the temperature change operation performed until the transmission timing has come and transmits the
operation data RD to the management server 100. The control device 11 may generate the operation data RD including
data regarding a plurality of times of the temperature change operation or may collectively transmit a plurality of pieces of
the operation data RD each corresponding to one time of the temperature change operation to the management server
100. The transmission timing may be once in a plurality of days or may be a longer period. Further, the transmission timing
may be determined by the number of times of the temperature change operation. For example, the transmission timing
may be a timing every time the temperature change operation is performed the set number of times.

[0075] The acquisition unit 121 receives the operation data RD transmitted by the air-conditioning equipment 10A (step
SB1). The acquisition unit 121 stores information included in the received operation data RD in the history DB 133 in
association with the air conditioner ID of the air-conditioning equipment 10A to update the history DB 133 (step SB2).
[0076] Further, the control device 11 transmits data indicating the power consumption amount of the air-conditioning
equipment 10A to the management server 100 (step SC9). The acquisition unit 121 receives the data of the power
consumption amount transmitted by the air-conditioning equipment 10A (step SB3). The acquisition unit 121 stores the
received data of the power consumption amount in the power consumption amount DB 135 in association with the air
conditioner ID of the air-conditioning equipment 10A to update the power consumption amount DB 135 (step SB4).
[0077] The air-conditioning equipment 10A executes operation in accordance with operation of starting operation,
operation of ending operation and operation of changing the temperature by the operation unit 14 unless an instruction is
provided from the management server 100 and repeats operation from step SC1 to SC10.

[0078] Inthe operation examplein Fig. 4, afrequency of the control device 11 transmitting the operation data RD is equal
toafrequency of transmitting the data of the power consumption amount. This is one example, and, for example, atiming of
transmitting the data of the power consumption amount may be different from a timing of transmitting the operation data
RD. For example, the control device 11 may transmit the data of the power consumption amount of the air-conditioning
equipment 10A of each day to the management server 100 at a timing of once per week or once per month in step SC9.
[0079] Further, the control device 11 may be configured to generate the operation data RD only for temperature change
operation of giving an instruction to change the temperature in a specific direction among the temperature change
operation. The specific direction is, for example, a direction of improving comfort in the air-conditioned space of the air-
conditioning equipment 10A. In this case, the temperature change operation of giving an instruction to change the
temperature in the specific direction is specifically temperature change operation of changing the set temperature to a
lower temperature during cooling operation of the air-conditioning equipment 10A and temperature change operation of
changing the set temperature to a higher temperature during heating operation. Further, the specific direction may be a
direction in which the power consumption amount of the air-conditioning equipment 10A increases.

[0080] Inthiscase,inacasewhereitis determined thatthe temperature change operationis performed (step SC2: Yes),
the control device 11 changes the set temperature of the air-conditioning equipment 10A in step SC3 regardless of a
temperature change direction. Then, the control device 11 generates the operation data RD in step SC4 in a case where
the temperature change operation is temperature change operation of changing the set temperature in the specific
direction. Further, in a case where the temperature change operation is not operation of changing the set temperature in
the specific direction, the control device 11 skips step SC4. By this means, data regarding the temperature change
operation in the specific direction is accumulated in the history DB 133.

[0081] Returningto Fig. 3, the determination unit 122 determines whether or not a predetermined period set in advance
has elapsed since start of the operation data acquisition processing in step SA3 (step SA4). The predetermined periodis a
period set in advance and may be, for example, one week, one month, several months or a longer period.

[0082] Inacasewhereitisdetermined thatthe predetermined period has not elapsed (step SA4: No), the determination
unit 122 determines whether or not an amount of the operation data RD acquired in step SA3 is excessive (step SA5). The
acquisition unit 121 and the air-conditioning equipment 10A repeatedly execute the operation data acquisition processing
in step SA3 until the predetermined period elapses. The determination unit 122 determines whether or not the number of
pieces of the acquired operation data RD is excessive at a halfway time point until the predetermined period elapses. In
step SAS5, the determination unit 122, for example, compares a threshold determined corresponding to a period from when
the operation data acquisition processing in step SA3 has been started with the number of pieces of data stored in the
history DB 133.

[0083] Inacasewhere the determination unit 122 determines that the acquired data is not excessive (step SA5: No), the
processing returns to step SA3, and the acquisition unit 121 executes operation data acquisition processing with the air-
conditioning equipment 10A.

[0084] In a case where the determination unit 122 determines that the acquired data is excessive (step SA5: Yes), the
setting unit 123 changes an operating condition of the air-conditioning equipment 10A (step SA6). The operating condition
includes the settemperature of the air-conditioning equipment 10A. The operating condition includes the restoration timing
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of the air-conditioning equipment 10A. In step SAB, the setting unit 123 transmits the setting data SD that designates the
changed operating condition of the air-conditioning equipment 10A to the air-conditioning equipment 10A.

[0085] Instep SAB, the setting unit 123 changes the operating condition so as to reduce or make it difficult to increase the
number of times of temperature change operation at the air-conditioning equipment 10A. In other words, the setting unit
123 changes the operating condition so as to increase comfort in the air-conditioned space of the air-conditioning
equipment 10A. For example, the setting unit 123 changes the set temperature to a lower temperature in a case where the
air-conditioning equipment 10A performs cooling operation and sets the set temperature to a higher temperature during
heating operation. Further, the setting unit 123 may delay the restoration timing. In this case, a period required for the set
temperature changed by the temperature change operation to return to the temperature before the change becomes
longer, so that it is possible to prevent the temperature change operation.

[0086] On the other hand, in a case where it is determined that the predetermined period has elapsed (step SA4: Yes),
the determination unit 122 executes operation data determination processing (step SA7). The operation data determina-
tion processing is processing of determining whether or not data included in the history DB 133 is data sufficient for
determining the control parameter CP.

[0087] Asdescribed above, the determination unit 122 may set the number of times of temperature change operation as
a criterion for determining whether or not the data is sufficient for determining the control parameter CP. In this case, the
determination unit 122 determines whether or not the data acquired from the air-conditioning equipment 10A satisfies the
condition by determining whether or not the number of times of temperature change operation performed in a pre-
determined period is equal to or larger than a threshold set in advance in step SA7. Then, the determination unit 122
determines that the data acquired from the air-conditioning equipment 10A does not satisfy the condition in a case where
the number of times of the temperature change operation performed in the predetermined period is less than the threshold
in step SA7, and determines that the data acquired from the air-conditioning equipment 10A satisfies the condition in a
case where the number of times of the temperature change operation performed in the predetermined period is equal to or
larger than the threshold. The number of times of the temperature change operation executed in the air-conditioning
equipment 10A in the predetermined period can be determined from data of the temperature change operation included in
the history DB 133.

[0088] In the present embodiment, an example where the determination unit 122 performs determination including
quality of the data of the history DB 133 will be described with reference to Fig. 5. Fig. 5 is a flowchart indicating the
operation data determination processing to be executed in step SA7 in Fig. 3.

[0089] The determination unit 122 specifies the air conditioner ID of a target of the determination processing (step SD1)
and extracts data of a setting change history associated with the specified air conditioner ID from the history DB 133 (step
SD2).

[0090] The determination unit 122 tallies the number of times of the temperature change operation for each date and for
each outside air temperature based on the data extracted in step SD2 (step SD3). By this means, the determination unit
122 associates the number of times of the temperature change operation per day with the outside air temperature. The
determination unit 122 performs regression analysis on a correlation between the number of times of the temperature
change operation per day and the outside air temperature to obtain a regression straight line (step SD4).

[0091] Fig.6is adiagram indicating an example of the regression straightline. Fig. 6 is a scatter diagram in which data is
plotted while the outside air temperature is set on a horizontal axis and the number of times of the temperature change
operation per day is set on a vertical axis, and points P1 in the diagram indicate data tallied in step SD3. Fig. 6 indicates an
example of a regression straight line RG1 obtained by the regression analysis. The regression straight line RG1 is a
straight line generated using a least-square method, but this is one example. As a method of regression analysis,
geometric mean regression, principal-component regression or other methods can be used in addition to the least-square
method, and itis only necessary to use a method with which a regression straight line can be obtained as an approximation
expression. Further, the determination unit 122 may perform processing of simply obtaining an approximation expression
in step SD4.

[0092] A magnitude of a slope of the regression straight line RG1 indicates a degree of change of the number of times of
temperature change operation by the outside air temperature. Alarge magnitude of the slope of the regression straightline
RG1 indicates large change of the number of times of temperature change operation by the outside air temperature. Here,
the magnitude of the slope of the regression straight line RG1 means a magnitude of an absolute value of the slope. While
inthe example in Fig. 6, the number of times of the temperature change operation per day has a positive correlation with the
outside airtemperature, the number of times of the temperature change operation can have a negative correlation with the
outside air temperature.

[0093] Returningto Fig. 5, the determination unit 122 determines whether or not the slope of the regression straight line
obtained in step SD4 is equal to or larger than a threshold (step SD5). The threshold is a value setin advance by the control
unit 110 and, for example, stored in the memory 130. In a case where the slope of the regression straight line is equal to or
larger than the threshold (step SD5: Yes), the determination unit 122 determines that the data acquired from the air-
conditioning equipment 10A in the operation data acquisition processing satisfies the condition (step SD6), and the

11



10

15

20

25

30

35

40

45

50

55

EP 4 488 594 A1

processing returns to the processing in Fig. 3.

[0094] Ontheotherhand,inacasewherethe slope of the regression straightline is smaller than the threshold (step SD5:
No), the determination unit 122 determines that the data acquired from the air-conditioning equipment 10A does not satisfy
the condition (step SD7), and the processing returns to the processing in Fig. 3.

[0095] The determination unit 122 refers to a determination result of the operation data determination processing (step
SAB8).Here, in acase where itis determined that the data acquired from the air-conditioning equipment 10A in the operation
data acquisition processing satisfies the condition (step SA8: Yes), the processing unit 124 executes control parameter
generation processing based on the data in the history DB 133 (step SA9). The control parameter generation processing
will be described later.

[0096] Thereafter, in step SA10, operation of the air-conditioning equipment 10A based on the control parameter CP is
started (step SA10). Here, the setting unit 123 transmits the control parameter CP generated in step SA9 to the air-
conditioning equipment 10A, and the air-conditioning equipment 10A receives the control parameter CP. The control
device 11 detects the outside air temperature by the outside air temperature sensor 18 and determines the settemperature
of the air-conditioning equipment 10A by applying the outside air temperature to the control parameter CP. The control
device 11 executes operation based on the set temperature determined by the control parameter CP.

[0097] Ina case where it is determined that the data does not satisfy the condition in the operation data determination
processing (step SA8: No), the setting unit 123 changes the operating condition of the air-conditioning equipment 10A
(step SA11). Details of the operating condition are as described regarding step SA6.

[0098] In step SA11, the operating condition of the air-conditioning equipment 10A in the operation data acquisition
processingis changed so as to make it easier to acquire the operation data RD. In other words, the setting unit 123 changes
the operating condition so as to increase the number of times of the temperature change operation at the air-conditioning
equipment 10A. This change is change of the operating condition so as to lower comfortin the air-conditioned space of the
air-conditioning equipment 10A. For example, the setting unit 123 changes the set temperature to a higher temperature in
a case where the air-conditioning equipment 10A performs cooling operation and changes the set temperature to a lower
temperature during heating operation. Further, the setting unit 123 may advance the restoration timing. In this case, a
period required for the set temperature changed by the temperature change operation to return to the temperature before
the change becomes shorter, so that it is possible to promote the temperature change operation. In step SA11, the setting
unit 123 transmits the setting data SD that designates the changed operating condition of the air-conditioning equipment
10A to the air-conditioning equipment 10A.

[0099] The acquisition unit 121 executes operation data acquisition processing similar to that in step SA7 (step SA12).
Then, the determination unit 122 determines whether or not a predetermined period setin advance has elapsed since start
of the operation data acquisition processing in step SA12 (step SA13). The predetermined period is similar to that in step
SA4.

[0100] In a case where the determination unit 122 determines that the predetermined period has not elapsed (step
SA13: No), the processing returns to step SA12. The acquisition unit 121 and the air-conditioning equipment 10A
repeatedly execute the operation data acquisition processing in step SA12 until the predetermined period elapses.
[0101] Inacase whereitis determined that the predetermined period has elapsed (step SA13: Yes), the determination
unit 122 executes operation data determination processing in a similar manner to step SA7 (step SA14). Then, the
determination unit 122 refers to a determination result of the operation data determination processing (step SA15). Here, in
a case where it is determined that the data acquired from the air-conditioning equipment 10A in the operation data
acquisition processing does not satisfy the condition (step SA15: No), the processing of the control unit 110 returns to step
SA12. Here, the processing of the control unit 110 may return to step SA11, and the setting unit 123 may change the
operating condition. Specifically, the setting unit 123 may further change the operating condition of the air-conditioning
equipment 10A in the operation data acquisition processing so as to make it easier to acquire the operation data RD.
[0102] Inacase whereitis determined that the data acquired from the air-conditioning equipment 10A in the operation
data acquisition processing satisfies the condition (step SA15: Yes), the processing transitions to step SA9, and the
processing unit 124 executes control parameter generation processing (step SA9).

[0103] Fig.7is aflowchartindicating an example of the control parameter generation processing to be executed in step
SA9 in Fig. 3.

[0104] The processing unit 124 specifies the air conditioner ID of the air-conditioning equipment 10 to which the control
parameter CP is to be applied (step SE1). Here, the processing unit 124 specifies the air conditioner ID of the air-
conditioning equipment 10A. The processing unit 124 extracts data corresponding to the air conditioner ID specified in step
SE1 from the history DB 133 (step SE2).

[0105] The processing unit 124 further extracts the outside air temperature and the set temperature changed by the
temperature change operation from the data extracted in step SE2 (step SE3). The set temperature changed by the
temperature change operation will be referred to as the changed temperature. The processing unit 124 executes
regression analysis of obtaining a correlation between the outside air temperature and the changed temperature to
obtain a regression straight line (step SE4). A method of regression analysis is as described in step SD4, and as one
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example, processing of obtaining an approximation expression using a least-square method can be employed.

[0106] Fig. 8 is a diagram indicating an example of the regression straight line and indicates an example of the
regression straight line calculated in step SE4 in Fig. 7. Fig. 8 is a scatter diagram in which data is plotted while the outside
airtemperature is set on a horizontal axis and an average set temperature in the air-conditioning equipment 10A is seton a
vertical axis. The set temperature on the vertical axis is the set temperature after change by the temperature change
operationinthe air-conditioning equipment 10A. Inthe diagramin Fig. 7, a value of the set temperature to be plotted may be
an average value obtained by averaging a plurality of values of the changed set temperature corresponding to one outside
air temperature. Points P2 in the drawing indicate the data extracted in step SE3.

[0107] Fig. 7 indicates an example of a regression straight line RG2 obtained by the regression analysis. While the
regression straight line RG2 is a straight line generated using a least-square method, this is one example. As a method of
regression analysis, geometric mean regression, principal-component regression or other methods can be used in
addition to the least-square method, and it is only necessary to use a method with which a regression straight line can be
obtained as an approximation expression. Further, the processing unit 124 may perform processing of simply obtaining an
approximation expression in step SE4.

[0108] The regression straight line RG2 indicates a correlation between the outside air temperature and the set
temperature of the air-conditioning equipment 10A set by the operation of the operation unit 14. For example, it indicates
that in a case where the settemperature is set at a low temperature in a state where the outside air temperature is high, a
person in the air-conditioned space feels that it is hot in the air-conditioned space.

[0109] Returning to Fig. 7, the processing unit 124 calculates a recommended set temperature for each outside air
temperature by utilizing the regression straight line obtained in step SE4 (step SE5). The processing unit 124 generates
the control parameter CP that enables the control device 11 to perform processing of obtaining the recommended set
temperature based on the outside air temperature (step SE6). The processing unit 124 stores the generated control
parameter CP in the memory 130 in association with the air conditioner ID of the air-conditioning equipment 10A (step
SE7). As illustrated in Fig. 8, the control parameter CP generated in this manner reflects the correlation between the set
temperature set by the person in the air-conditioned space and the outside air temperature. Based on this, the control
parameter CP is a parameter that determines the set temperature of the air-conditioning equipment 10A so as to operate
the air-conditioning equipment 10A so that energy consumption of the air-conditioning equipment 10A becomes smaller.
[0110] The air-conditioning equipment 10A determines the set temperature of the air-conditioning equipment 10A
based on the outside air temperature detected by the outside air temperature sensor 18 by utilizing the control parameter
CP generated in the processing in Fig. 7. The air-conditioning equipment 10A can execute control appropriate for an
environment of the air-conditioned space of the air-conditioning equipment 10A by utilizing the control parameter CP
generated by utilizing the operation data RD generated by the air-conditioning equipment 10A. Thus, the air-conditioning
equipment 10A can be made to operate while influence of an environment of a building including the air-conditioned space,
sunlight of the air-conditioned space, and the like, is taken into account, so that it is possible to maintain comfort in the air-
conditioned space. Further, it is possible to prevent the set temperature of the air-conditioning equipment 10A from being
set to an excessively low temperature or an excessively high temperature, so that it is possible to reduce energy
consumption of the air-conditioning equipment 10A while maintaining comfort in the air-conditioned space.

[0111] Thenumberoftimesthe operationin Fig. 3is executed in the management system 1000 is not limited to once. The
management system 1000 may execute the operation in Fig. 3 to generate the control parameter CP for cooling operation
when the air-conditioning equipment 10 performs cooling operation and may apply the control parameter CP to the air-
conditioning equipment 10. In this case, the operation in Fig. 3 is started at a timing at which the air-conditioning equipment
10 starts cooling operation. For example, in a case where operation of designating cooling operation as the type of
operation is performed, the air-conditioning equipment 10 transmits the operation data RD indicating start of the cooling
operation to the management server 100, and the management server 100 executes the processing in Fig. 3 by being
triggered by the operation data RD. In a similar manner, the management system 1000 may execute the operationin Fig. 3
to generate the control parameter CP for heating operation when the air-conditioning equipment 10 starts heating
operation and may apply the control parameter CP to the air-conditioning equipment 10.

[0112] The processing unit 124 can generate the control parameter CP for cooling operation by extracting and utilizing
data during cooling operation from the history DB 133, and in a similar manner, can generate the control parameter CP for
heating operation.

[0113] Further, the management system 1000 may execute the operation in Fig. 3 while the air-conditioning equipment
10 is executing operation by utilizing the control parameter CP. In this case, the operation in step SA1 and SA2 can be
omitted. For example, the operationin Fig. 3 may be executed with a period of one year, two years or with alonger period. In
this case, the control parameter CP can be updated in accordance with change of an environment of the air-conditioned
space and change of a use form of the air-conditioned space. Further, in a case where the air-conditioned space is a
working place, the control parameter CP can be updated in accordance with change of persons who work in the air-
conditioned space. Still further, it is also possible to employ a configuration where the control parameter CP is updated by
the operation in Fig. 3 being executed at a timing designated by the operation of the operation unit 14. In this case, the
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control parameter CP can be updated in accordance with usage states of a manager who manages the air-conditioning
equipment 10 and a user in the air-conditioned space.

[0114] In this case, the management system 1000 only requires to manage date on which the control parameter CP is
applied to each of the air-conditioning equipment 10 by the management server 100. The management server 100
updates the control parameter CP for which a predetermined period has elapsed since the application by the operation in
Fig. 3.

[0115] Fig.9is aflowchartindicating another example of the control parameter generation processing. The operation in
Fig. 9 is executed by the processing unit 124 in place of the operation indicated in Fig. 7.

[0116] InFig.9, operation from step SE1 to SE6is in common with the operationin Fig. 7. After the control parameter CP
is generated in step SEB, the processing unit 124 tallies the number of times of the temperature change operation for each
outside air temperature based on the data extracted in step SE2 (step SE11).

[0117] The processing unit 124 generates additional data to be added to the control parameter CP (step SE12). In step
SE12, the processing unit 124 determines the allowable number of times of the temperature change operation for each
outside air temperature and a temperature width in which the set temperature can be changed by the temperature change
operation based on the number of times tallied in step SE11. Then, the processing unit 124 generates additional data
indicating the determined allowable number of times and temperature width.

[0118] The processing unit 124 updates the control parameter CP by adding the additional data generated in step SE12
to the control parameter CP generated in step SE6 and stores the updated control parameter CP in the memory 130 (step
SE13).

[0119] The allowable number of times of the temperature change operation determined in step SE12 indicates whether
or not the air-conditioning equipment 10A allows the temperature change operation and the number of times of the
temperature change operation to be accepted by the air-conditioning equipment 10A per day or per predetermined period.
The allowable number of times of the temperature change operation can be set at, for example, once, three times, five
times, or the like, per day or per predetermined period. Further, the processing unit 124 can make determination so as to set
the allowable number of times of the temperature change operation at 0 times, that is, so as not to allow the temperature
change operation. The processing unit 124 determines the allowable number of times of the temperature change
operation for each outside air temperature. It is only necessary to determine a width of the outside air temperature range
as appropriate and it is possible to set the width at 5 °C, 2 °C or 1 °C.

[0120] The temperature width of the temperature change operation refers to a temperature range in which the set
temperature of the air-conditioning equipment 10A can be changed by the temperature change operation. For example,
the processing unit 124 has a first threshold T1 and a second threshold T2 as thresholds for the number of times of the
temperature change operation and sets T1 > T2. Concerning a first outside air temperature range, the processing unit 124
sets the temperature width in which the set temperature can be changed by the temperature change operation in the first
outside airtemperature range at =5 °C in a case where the number of times N T of the temperature change operation tallied
in step SE11 satisfies T1 < NT. Concerning a second outside air temperature range, the processing unit 124 sets the
temperature width in which the set temperature can be changed by the temperature change operation in the second
outside air temperature range at +3 °C in a case where the number of times NTof the temperature change operation tallied
in step SE11 satisfies T2 < NT < T1. Concerning a third outside air temperature range, the processing unit 124 sets the
temperature width in which the set temperature can be changed by the temperature change operation in the third outside
air temperature range at =1 °C in a case where the number of times NT of the temperature change operation tallied in step
SE11 satisfies NT < T2. Further, concerning a fourth outside air temperature range, the processing unit 124 sets the
temperature width in which the set temperature can be changed by the temperature change operation in the fourth outside
air temperature range at 0 °C in a case where the number of times NT of the temperature change operation tallied in step
SE11is 0.

[0121] According to the operation example in Fig. 9, the temperature change operation while the air-conditioning
equipment 10A is operating based on the control parameter CP can be allowed in an appropriate range. It is therefore
possible to further improve comfort of a person in the air-conditioned space of the air-conditioning equipment 10A.
[0122] Inthe operation example in Fig. 9, the control parameter CP may include a time limit from when the temperature
change operation is performed until when the set temperature is restored to the temperature before the change. In other
words, the control parameter CP may include additional data indicating the time limit in addition to or in place of the
temperature width in which the set temperature can be changed by the temperature change operation. For example, the
control parameter CP may designate a long time limit in association with an outside air temperature range in which the
number of times of the temperature change operation is large or may designate a short time limit in association with an
outside air temperature range in which the number of times of the temperature change operation is large. It is only
necessary to determine the time limit stepwise like, for example, 30 minutes, 60 minutes, 120 minutes, or the like.
[0123] Fig. 10is a flowchart indicating another example of the control parameter generation processing. The operation
in Fig. 10 is executed by the processing unit 124 in place of the operation indicated in Fig. 7 or Fig. 9.

[0124] In Fig. 10, operation from step SE1 to SE5 are in common with the operation in Fig. 7.
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[0125] The processing unit 124 executes processing of generating a first control parameter CP (step SE21) and
processing of generating a second control parameter CP (step SE22) based on the recommended set temperature
calculated in step SE5.

[0126] Both the first control parameter CP and the second control parameter CP enable the control device 11 to perform
processing of obtaining the recommended set temperature based on the outside air temperature in the air-conditioning
equipment 10A. Among these, the first control parameter CP is used in a case where the air-conditioning equipment 10A
performs normal operation. The second control parameter CP is used in a case where the air-conditioning equipment 10A
performs energy saving operation. In other words, the processing unit 124 generates the control parameter CP for normal
operation and the control parameter CP for energy saving operation in step SE21 and SE22. The processing in Fig. 10 is
effective in a case where operation can be switched between the normal operation and the energy saving operation by the
operation of the operation unit 14 in the air-conditioning equipment 10A.

[0127] The processing unit 124 tallies the number of times of the temperature change operation for each outside air
temperature based on the data extracted in step SE2 (step SE23). The processing unit 124 generates additional data to be
added to the control parameter CP (step SE24). In step SE24, the processing unit 124 determines the allowable number of
times of the temperature change operation for each outside air temperature and a temperature width in which the set
temperature can be changed by the temperature change operation based on the number of times tallied in step SE22. This
processing is similar to the processing in step SE12. Further, the processing unit 124 generates first additional data to be
applied to the first control parameter CP and second additional data to be applied to the second control parameter CP in
step SE24.

[0128] In a case where the first control parameter CP is a parameter for normal operation, and the second control
parameter CP is a parameter for energy saving operation, the second additional data has a narrower allowable range of the
temperature change operation than that of the first additional data. For example, the second additional data has a smaller
allowable number of times of the temperature change operation and a narrower temperature width in which the set
temperature can be changed than those of the first additional data in the same outside air temperature range.

[0129] The processing unit 124 performs processing of updating the control parameter CP and storing the updated
control parameter CP in the memory 130 (step SE25). In step SE25, the processing unit 124 updates the first control
parameter CP by adding the first additional data to the first control parameter CP. Further, the processing unit 124 updates
the second control parameter CP by adding the second additional data to the second control parameter CP. The
processing unit 124 stores the updated first control parameter CP and the updated second control parameter CP in
the memory 130 in association with the air conditioner ID of the air-conditioning equipment 10A.

[0130] According to the operation example in Fig. 10, the manager of the air-conditioning equipment 10A can set the set
temperature of the air-conditioning equipment 10A based on the outside air temperature in response to switching of the
operating state of the air-conditioning equipment 10A between the normal operation and the energy saving operation. This
makes it possible to change balance of comfortin the air-conditioned space and energy consumption in accordance with a
request of the manager in arange in which comfort in the air-conditioned space of the air-conditioning equipment 10Ais not
impaired.

[0131] The processingin step SE21, SE22 and SE25 explained in Fig. 10 can be also applied to step SE6 and step SE7
in Fig. 7. In this case, the control parameter CP for normal operation and the control parameter CP for energy saving
operation can be respectively generated in an aspectin which the control parameters do not include the allowable number
of times of temperature change operation and the temperature width in which the set temperature can be changed.
[0132] Inthis manner, in the management system 1000, the management server 100 generates the control parameter
CP appropriate for each of the air-conditioning equipment 10 and causes the air-conditioning equipment 10 to operate
based on the control parameter CP. This makes it possible to reduce energy consumption while maintaining comfortin the
air-conditioned space by each of the air-conditioning equipment 10.

[0133] Fig. 11is anexplanatory diagram indicating an aspect of operation of the air-conditioning equipment 10 based on
the control parameter CP. Fig. 11 indicates an example of the set temperature of the air-conditioning equipment 10 set in
accordance with the outside air temperature based on the control parameter CP. Further, Fig. 11 indicates the set
temperature during energy saving operation as a comparative example.

[0134] Airconditioners1,2,3and4inFig. 11 indicate different pieces of air-conditioning equipment 10. For example, the
air conditioner 1 indicates the air-conditioning equipment 10A. In a similar manner, it may be considered that the air
conditioner 2 indicates the air-conditioning equipment 10B, the air conditioner 3 indicates the air-conditioning equipment
10C, and the air conditioner 4 indicates the air-conditioning equipment 10D. Further, Fig. 11 indicates a case where the
control parameter CP is applied during cooling operation as one example.

[0135] Asdescribed above, the settemperature during energy saving operation is, for example, 28 °C regardless of the
outside air temperature. On the other hand, if the control parameter CP is applied, the air-conditioning equipment 10 can
determine the set temperature appropriate for an environment in which the air-conditioning equipment 10 is installed in
accordance with the outside air temperature.

[0136] Forexample, itis assumed that the set temperature of the air conditioner 1 in Fig. 11 is 25 °C in a case where the
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outside air temperature is lower than 22 °C and is 24 °C in a case where the outside air temperature is equal to or higher
than 23 °C and lowerthan 26 °C. In contrast, it is assumed that the set temperature of the air conditioner 2is 28°C in a case
where the outside air temperature is lower than 24 °C. Different control parameters CP are provided to the air-conditioning
equipment 10A, 10B, 10C and 10D from the management server 100. Thus, the respective pieces of the air-conditioning
equipment 10 can determine set temperatures different from each other in accordance with the same outside air
temperature as indicated in Fig. 11.

[0137] All the set temperatures during cooling operation of the air-conditioning equipment 10 indicated in Fig. 11 are
lower than the set temperature during energy saving operation, and thus, comfortin the air-conditioned space is improved.
Further, by changing the set temperature of the air-conditioning equipment 10 in accordance with the outside air
temperature, it is possible to reduce energy consumption of the air-conditioning equipment 10 by avoiding a situation
where cooling operation is too strong. Similar effects can be obtained also during heating operation.

[0138] Further, the management system 1000 has a function of visualizing change in energy consumption of the air-
conditioning equipment 10 and comfort in the air-conditioned space before and after the control parameter CP is applied
and providing the visualized change to the manager.

[0139] Fig. 12is asequence diagram indicating operation of the management system 1000. Operation from step SF1 to
SF7inFig. 12 indicates operation of the management server 100, and operation from step SG1 to SG3 indicates operation
of the terminal device 5. The operation from step SG1 to SG3 may be executed by the mobile terminal device 7.
[0140] The terminal device 5 transmits a comparison data request to the management server 100 in accordance with
operation by the manager who uses the terminal device 5 (step SG1). The comparison data request includes the air
conditioner ID that specifies the air-conditioning equipment 10 for which comparison data is to be generated. The
comparison data request may specify a type of the comparison data. The type of the comparison data includes, for
example, one or more of comparison of the power consumption amount and the number of times of temperature change
operation. In the following description, a case will be described where comparison of the power consumption amount is
designated as the type of the comparison data.

[0141] The acquisition unit 121 receives the comparison data request transmitted by the terminal device 5 (step SF1).
The processing unit 124 specifies the air conditioner ID included in the comparison data request (step SF2). The
processing unit 124 tallies the power consumption amount of the air-conditioning equipment 10 before the control
parameter CP is applied by extracting data corresponding to the specified air conditioner ID from the power consumption
amount DB 135 (step SF3).

[0142] The processing unit 124 tallies the power consumption amount of the air-conditioning equipment 10 after the
control parameter CP is applied based on the data extracted from the power consumption amount DB 135 (step SF4).
[0143] The processing unit 124 generates comparison data that compares before and after the control parameter CP is
applied based on a result of tallying in step SF3 and a result of tallying in step SF4 (step SF5). The processing unit 124
generates display data based on the comparison data by performing processing of visualizing the comparison data (step
SF6). The processing unit 124 transmits the generated display data to the terminal device 5 that has transmitted the
comparison data request (step SF7).

[0144] The terminal device 5 receives the display data transmitted by the management server 100 (step SG2) and
displays the display data at the display 51 (step SG3).

[0145] Fig. 13 is a diagram indicating an example of the display data based on the comparison data.

[0146] Fig. 13isascatterdiagraminwhich datais plotted while the outside air temperature is set on a horizontal axis and
the power consumption amount per day or per predetermined period is set on a vertical axis. Fig. 13 indicates the
comparison data that compares the power consumption amount in a case where the air-conditioning equipment 10A
executes normal operation in which the control parameter CP is not used, energy saving operation in which the control
parameter CP is not used and operation in which the control parameter CP is used. The normal operation is operationin a
state where the temperature change operation can be executed withoutlimitation by operation of the operation unit 14. The
energy saving operation is operation in which a temperature determined by the Ministry of Economy, Trade and Industry, or
the like, is set as the set temperature of the air-conditioning equipment 10A. The set temperature during the energy saving
operation is, for example, 28 °C during cooling operation and 20 °C during heating operation. In the energy saving
operation, the temperature change operation cannot be executed, or the number of times of the temperature change
operation or the temperature width in which the set temperature can be changed are restricted more strictly than in the
normal operation.

[0147] Points P3 in the drawing indicate data of normal operation in which the control parameter CP is not used, and
points P4 indicate data of energy saving operation in which the control parameter CP is not used. Points P5 indicate data of
operation in which the control parameter CP is used.

[0148] The display data in Fig. 13 includes regression curved lines obtained through regression analysis to facilitate
comparison of the data. A reference numeral RG3 indicates a regression curved line obtained by performing regression
analysis on the data of the points P3. A reference numeral RG4 is a regression curved line obtained by performing
regression analysis on data of the points P4, and a reference numeral RG5 is a regression curved line obtained by
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performing regression analysis on data of the points P5. These regression curved lines are obtained by the processing unit
124 executing regression analysis in step SF5. As a method of regression analysis, a least-square method, geometric
mean regression, principal-component regression or other methods can be used, and the method is selected as
appropriate as described above. The regression curved lines RG3, RG4 and RG5 may be straight lines.

[0149] Through the display data in Fig. 13, an aspect where the power consumption amount of the air-conditioning
equipment 10A changes between a case where the air-conditioning equipment 10A uses the control parameter CP and a
case where the air-conditioning equipment 10A does not use the control parameter CP is visualized and presented to the
manager. For example, the display data indicates that as a result of the air-conditioning equipment 10A using the control
parameter CP, the power consumption amount is reduced compared to a case where the air-conditioning equipment 10A
executes energy saving operation in which the control parameter CP is not used.

[0150] Fig. 14 is a diagram indicating another example of the display data based on the comparison data.

[0151] Fig. 14 indicates the comparison data obtained by comparing an execution state of the temperature change
operation in the air-conditioning equipment 10A. In other words, Fig. 14 is a scatter diagram in which data is plotted while
the outside air temperature is set on a horizontal axis, and the number of times of the temperature change operation per
day or per predetermined period is set on a vertical axis.

[0152] The datain Fig. 14 compares the temperature change operation in a case where the air-conditioning equipment
10A executes normal operation in which the control parameter CP is not used, in a case where the air-conditioning
equipment 10A executes energy saving operation in which the control parameter CP is not used, and in a case where the
air-conditioning equipment 10A executes operation in which the control parameter CP is used.

[0153] Points P6 in the drawing indicate data of normal operation in which the control parameter CP is not used, and
points P7 indicate data of energy saving operation in which the control parameter CP is not used. Points P8 indicate data of
operation in which the control parameter CP is used.

[0154] The display data in Fig. 14 includes regression curved lines obtained through regression analysis to facilitate
comparison of the data. A reference numeral RG6 indicates a regression curved line obtained by performing regression
analysis on data of the points P6. A reference numeral RG7 is a regression curved line obtained by performing regression
analysis on data of the points P7, and a reference numeral RG8 is a regression curved line obtained by performing
regression analysis on data of the points P8. These regression curved lines are obtained by the processing unit 124
executing regression analysis in step SF5.

[0155] Throughthedisplay datainFig. 14, the number of times the temperature change operationis performed in the air-
conditioned space is visualized and presented to the manager for each of a case where the air-conditioning equipment 10A
uses the control parameter CP and a case where the air-conditioning equipment 10A does not use the control parameter
CP. The temperature change operation is performed by a person in the air-conditioned space to improve comfort in the air-
conditioned space. It can be therefore considered that as the number of times of the temperature change operation is
larger, comfort in the air-conditioned space is lower. Further, it is effective to restrict the temperature change operation in
terms of energy saving, and the points P7 and the regression curved line RG7 indicate that the temperature change
operation is restricted in the energy saving operation.

[0156] The example in Fig. 14 indicates that in a case where the air-conditioning equipment 10A uses the control
parameter CP, the number of times of the temperature change operation is reduced compared to normal operation in which
the control parameter CP is not used. In other words, it can be said that comfort in the air-conditioned space isimproved by
using the control parameter CP.

[0157] ThedisplaydatainFig.13 andFig. 14 is visualized data regarding any one piece of air-conditioning equipment 10
connected to the management server 100. This is one example, and data obtained by comparing the power consumption
amountor the number of times of the temperature change operation in a plurality of pieces of air-conditioning equipment 10
may be collectively visualized to make one piece of display data, and the display data may be displayed at the display 51,
71.

[4. Effects, and the like]

[0158] Asdescribed above, inthe presentembodiment, the management system 1000 includes the setting unit 123 that
sets the set temperature to the air-conditioning equipment 10, the acquisition unit 121 that acquires the operation data RD
indicating temperature change operation of changing the set temperature of the air-conditioning equipment 10, the
determination unit 122 that determines whether or not the acquired operation data RD acquired by the acquisition unit 121
in a predetermined period satisfies a condition necessary for processing of determining the control parameter CP for
executing control of the air-conditioning equipment 10, and the processing unit 124 that determines the control parameter
CPincluding atleast the settemperature of the air-conditioning equipment 10 based on the acquired operationdataRDina
case where it is determined that the acquired operation data RD satisfies the condition, and in a case where the
determination unit 122 determines that the acquired operation data RD does not satisfy the condition, the setting unit 123
changes the settemperature of the air-conditioning equipment 10, and the acquisition unit 121 acquires the operation data
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RD.

[0159] By this means, the operation data RD can be efficiently acquired from the air-conditioning equipment 10 to
generate the control parameter CP of the air-conditioning equipment 10. This enables the management server 100 to
acquire sufficient data regarding the temperature change operation, the data being necessary for determination or
generation of the control parameter CP. Itis therefore possible to generate an appropriate control parameter CP regarding
control of the air-conditioning equipment 10.

[0160] A management method of the air-conditioning equipment 10 of the present embodiment includes setting a set
temperature to the air-conditioning equipment 10, acquiring operation data RD indicating temperature change operation of
changing the settemperature of the air-conditioning equipment 10, determining whether or not the acquired operation data
RD acquired in a predetermined period satisfies a condition necessary for processing of determining the control parameter
CP for executing control of the air-conditioning equipment 10, and determining the control parameter CP including at least
the set temperature of the air-conditioning equipment 10 based on the acquired operation data RD in a case where itis
determined that the acquired operation data RD satisfies the condition, and in a case where it is determined that the
acquired operation data RD does not satisfy the condition, the set temperature of the air-conditioning equipment 10 is
changed, and the operation data RD is acquired. According to this method, itis possible to efficiently acquire the operation
data RD from the air-conditioning equipment 10 to generate the control parameter CP of the air-conditioning equipment 10.
By this means, itis possible to acquire sufficient data regarding the temperature change operation from the air-conditioning
equipment 10, the data being necessary for determination or generation of the control parameter CP. It is therefore
possible to generate an appropriate control parameter CP regarding control of the air-conditioning equipment 10.
[0161] The control program 131 of the present embodiment is a program executable by the management server 100
which is a computer that manages the air-conditioning equipment 10. The control program 131 causes the management
server 100 to function as the setting unit 123 that sets a set temperature to the air-conditioning equipment 10, the
acquisition unit 121 that acquires operation data RD indicating temperature change operation of changing the set
temperature of the air-conditioning equipment 10, the determination unit 122 that determines whether or not the acquired
operation data RD acquired by the acquisition unit 121 in a predetermined period satisfies a condition necessary for
processing of determining the control parameter CP for executing control of the air-conditioning equipment 10, and the
processing unit 124 that determines the control parameter CP including at least the set temperature of the air-conditioning
equipment 10 based on the acquired operation data RD in a case where the determination unit 122 determines that the
acquired operation data RD satisfies the condition, and in a case where the determination unit 122 determines that the
acquired operation data RD does not satisfy the condition, the program causes the management server 100 to execute
control so that the setting unit 123 changes the set temperature of the air-conditioning equipment 10, and the acquisition
unit 121 acquires the operation data RD. According to this program, it is possible to efficiently acquire the operation data
RD from the air-conditioning equipment 10 to generate the control parameter CP of the air-conditioning equipment 10. This
makes it possible to acquire sufficient data regarding temperature change operation from the air-conditioning equipment
10, the data being necessary for determination or generation of the control parameter CP. It is therefore possible to
generate an appropriate control parameter CP regarding control of the air-conditioning equipment 10.

[0162] Asinthe presentembodiment,inacase where the determination unit 122 determines thatthe acquired operation
data RD does not satisfy the condition, the management system 1000 may change the set temperature of the air-
conditioning equipment 10 so as to reduce energy consumption of the air-conditioning equipment 10 by the setting unit 123
and acquire the operation data RD by the acquisition unit 121. By this means, the set temperature is changed so as to make
it easier for temperature change operation of the air-conditioning equipment 10 to be performed in accordance with an
acquisition state of the operation data RD. It is therefore possible to efficiently acquire data necessary for determination of
the control parameter CP from the air-conditioning equipment 10.

[0163] Asinthe presentembodiment, the control parameter CP may be a parameter for executing control so that the air-
conditioning equipment 10 changes the set temperature in accordance with change of the outside air temperature, the
parameter including data that associates the outside air temperature in a place where the air-conditioning equipment 10 is
installed and the set temperature of the air-conditioning equipment 10. By this means, it is possible to appropriately set the
set temperature of the air-conditioning equipment 10 in accordance with an environment and characteristics of the air-
conditioned space of the air-conditioning equipment 10 by causing the air-conditioning equipment 10 to operate in
accordance with the control parameter CP. It is therefore possible to implement control of the air-conditioning equipment
10 while achieving both comfort in the air-conditioned space and reduction in energy consumption of the air-conditioning
equipment 10.

[0164] Asinthe presentembodiment, the control parameter CP may be a parameter for executing control so that the air-
conditioning equipment 10 changes the set temperature in accordance with change of the outside air temperature and
temperature change operation, the parameter including data that associates the outside air temperature at a place where
the air-conditioning equipment 10 is installed, the set temperature of the air-conditioning equipment 10, and a temperature
width in which the air-conditioning equipment 10 can change the set temperature in accordance with the temperature
change operation. This makes it possible to allow the temperature change operation in a case where the air-conditioning
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equipment 10 is caused to operate in accordance with the control parameter CP, in an appropriate range. It is therefore
possible to further improve comfort in the air-conditioned space and achieve reduction in energy consumption of the air-
conditioning equipment 10.

[0165] As in the present embodiment, the management system 1000 may change the set temperature of the air-
conditioning equipment 10 in accordance with the temperature change operation in a case where the temperature change
operation is performed and may restore the set temperature of the air-conditioning equipment 10 to a temperature before
the temperature change operation is performed after a predetermined period has elapsed since the change of the set
temperature of the air-conditioning equipment 10. This makes it possible to efficiently acquire data necessary for
determining the control parameter CP while maintaining a preferred state of comfort in the air-conditioned space.
[0166] As in the present embodiment, the management system 1000 may change the set temperature of the air-
conditioning equipment 10 in accordance with the temperature change operation in a case where the temperature change
operation is performed and may restore the set temperature of the air-conditioning equipment 10 to a temperature before
the temperature change operation is performed at a predetermined timing after the set temperature of the air-conditioning
equipment 10 has been changed. This makes it possible to efficiently acquire data necessary for determining the control
parameter CP while maintaining a preferred state of comfort in the air-conditioned space.

[0167] As in the present embodiment, the processing unit 124 may generate the control parameter CP for heating
operation based on the operation data RD acquired by the acquisition unit 121 while the air-conditioning equipment 10 is
performing heating operation and may determine the control parameter CP for cooling operation based on the operation
data RD acquired by the acquisition unit 121 while the air-conditioning equipment 10 is performing cooling operation. By
this means, the control parameters CP respectively corresponding to cooling operation and heating operation of the air-
conditioning equipment 10 can be determined. It is therefore possible to implement control of the air-conditioning
equipment 10 while achieving comfort in the air-conditioned space and reduction in energy consumption of the air-
conditioning equipment 10 both in a case where the air-conditioning equipment 10 executes heating operation and in a
case where the air-conditioning equipment 10 executes cooling operation.

[0168] As inthe present embodiment, the processing unit 124 may generate comparison data that compares a power
consumption amount of the air-conditioning equipment 10 in a case where the air-conditioning equipment 10 is caused to
operate using the control parameter CP and a power consumption amount of the air-conditioning equipment 10 in a case
where the air-conditioning equipment 10 is caused to operate in accordance with temperature change operation without
using the control parameter CP. This enables the manager or the user of the air-conditioning equipment 10 to visually grasp
a reduction effect of energy consumption in a case where the control parameter CP is used.

[0169] Asinthe presentembodiment,the managementsystem 1000 may include the air-conditioning equipment 10 and
the management server 100 that can perform communication with the air-conditioning equipment 10, the air-conditioning
equipment 10 may include the operation unit 14 that accepts temperature change operation, the communication device 15
that transmits the operation data RD to the management server 100 based on the temperature change operation, and the
control device 11 that controls the air-conditioning equipment 10 based on temperature setting data transmitted by the
management server, and the control device 11 may change the set temperature of the air-conditioning equipment 10
based on the control parameter CP generated by the management server 100 and the outside air temperature at a place
where the air-conditioning equipment 10 is installed. By this means, the management server 100 transmits the control
parameter CP to the air-conditioning equipment 10, and the air-conditioning equipment 10 operates at the settemperature
corresponding to the outside air temperature based on the control parameter CP provided by the management server 100.
Thus, the set temperature of the air-conditioning equipment 10 can be appropriately set under control of the management
server 100, so thatitis possible to achieve both comfort in the air-conditioned space and reduction in energy consumption
of the air-conditioning equipment 10.

[5. Other embodiments]

[0170] The embodimenthasbeen described above as an example of disclosure in the present application. However, the
technique in the present disclosure is not limited to this and can be applied to embodiments in which changes,
replacements, additions, omissions, and the like, are performed. Further, a new embodiment can be obtained by
combining respective components described in the above-described embodiment.

[0171] Thus, other embodiments will be described as an example below.

[0172] While in the above-described embodiment, a configuration in which the outside air temperature sensor 18
detects the outside air temperature has been described as an example, this is one example. For example, the air-
conditioning equipment 10 or the management server 100 may acquire data of the outside air temperature ata place where
the facility 1 is installed using a weather information delivery service provided by a cloud server, or the like, to acquire the
outside air temperature that is not affected by insolation, influence of the outdoor unit 12 being filled with heat, or the like. In
a case where the management server 100 can acquire data of the outside air temperature, the operation data RD does not
have to include the outside air temperature. In this case, the data of the outside air temperature may be transmitted to the
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air-conditioning equipment 10 from the management server 100.

[0173] Inthe above-described embodiment, a configuration has been described where linear regression is performed
as an example of regression analysis to be executed by the determination unit 122 in step SD4 (Fig. 5) and regression
analysis to be executed by the processing unit 124 in step SE4 (Fig. 7). This is one example, and the determination unit 122
and the processing unit 124 may, for example, perform processing of obtaining a regression curved line. In this case,
processing of comparing a slope of a regression straight line with a threshold in step SD5 can be replaced with processing
of comparing a maximum value or an average value of the slope of the regression curved line with a threshold.

[0174] Further, in the above-described embodiment, a configuration has been described where each of the air-
conditioning equipment 10 includes the communication device 15. In this configuration, a plurality of pieces of air-
conditioning equipment 10 may be connected to a communication device which is independent of the air-conditioning
equipment 10 or which is built in one piece of the air-conditioning equipment 10 and may execute communication with the
management server 100 using this communication device.

[0175] Further, a configuration has been described in the above-described embodiment where each of the air-
conditioning equipment 10 includes the control device 11 that determines the set temperature based on the control
parameter CP. In this configuration, a central control device that controls a plurality of pieces of air-conditioning equipment
10 may be provided. In this case, the central control device may determine the set temperatures of the respective pieces of
air-conditioning equipment 10 in accordance with the control parameters CP generated by the management server 100 so
as to respectively correspond to the plurality of pieces of air-conditioning equipment 10.

[0176] Itis only necessary that a configuration of the communication unit in the present disclosure enables commu-
nication between the device of the present disclosure and external equipment. When a subject matter of the invention is
expressed, there is a case where the configuration that enables communication between the device of the present
disclosure and external equipment may be expressed as communication means, a communication unit, transmission/-
reception means, a transmission/reception unit or a term similar to these other than a communicator. The communicator
constituting the communication device 15, the server communication device 150 and the communication unit (not
illustrated) provided in the terminal device 5 or the mobile terminal device 7 may be implemented in various aspects.
For example, the communicator may have an aspect of connecting the device of the present disclosure and external
equipment in a wired manner or an aspect of connecting the device of the present disclosure and external equipmentin a
wireless manner. Acommunicator that connects the device of the present disclosure and the external equipmentin a wired
manner is effective in communication security and communication reliability. Examples of the communicator that performs
connection in a wired manner caninclude, for example, a wired LAN based on Ethernet (registered trademark) standards,
a wired connection using an optical fiber cable, and the like. Examples of the communicator that performs connectionin a
wireless manner can include wireless connection with external equipment via a base station, or the like, direct wireless
connection to external equipment, and the like. Examples of wireless connection to external equipment via a base station,
orthelike, caninclude, forexample, wireless LAN supporting IEEE802.11 in which communication is performed with a Wi-
Firouter in a wireless manner, a third generation mobile communication system (which is called 3G), a fourth generation
mobile communication system (which is called 4G), WiMax (registered trademark) supporting IEEE802.16, a low power
wide area (LPWA), and the like. Using the communicator that directly connects the device of the present disclosure and
external equipment in a wireless manner is effective to improve communication security and enables the device of the
present disclosure to communicate with external equipment even at a place where there is no relay equipment such as a
Wi-Fi router. Examples of the communicator that directly connects the device of the present disclosure and external
equipment in a wireless manner can include, for example, communication using Bluetooth (registered trademark),
communication using near field communication (NFC) via a loop antenna, infrared communication, and the like.
[0177] The respective units illustrated in Fig. 1 and Fig. 2 are one example, and a specific implementation form is not
particularly limited. In other words, hardware individually corresponding to the respective units do not necessarily have to
be mounted, and functions of the respective units can be of course implemented by one processor executing programs.
Further, part of functions to be implemented by software in the above-described embodiment may be implemented by
hardware or part of functions to be implemented by hardware may be implemented by software. In addition, specific
detailed configurations of other units of the air-conditioning equipment 10, the management server 100, the terminal
device 5 and the mobile terminal device 7 can be arbitrarily changed within a range not deviating from the gist of the present
disclosure.

[0178] Further, for example, a unit of step of the operation indicated in Figs. 3t0 5, 7, 9, 10 and 12 is a unit divided in
accordance with main processing content to facilitate understanding of operation of the respective units of the manage-
ment system 1000, and the present disclosure is not limited by how to divide a unit of the processing or name of the unit of
the processing.

[0179] Note thatthe above-described embodimentis an example of the technique in the present disclosure, and various
changes, replacements, additions, omissions, and the like, can be made within the scope of the claims or its equivalent
scope.
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[Industrial Applicability]

[0180]

As described above, the management system, the air-conditioning equipment management method, and the

program according to the present disclosure can be used in application of managing operation of the air-conditioning
equipment.

[Reference Signs List]

[0181]

5
7

Terminal device
Mobile terminal device

10, 10A, 10B, 10C, 10D  Air-conditioning equipment

11
12
13
14
15
18
51,71
100
110
120
121
122
123
124
130
131
132
150
1000
CP
RD
N
SD

Claims

Control device (control unit)
Outdoor unit

Indoor unit

Operation unit
Communication device (transmission unit)
Qutside air temperature sensor
Display

Management server

Control unit

Processor

Acquisition unit
Determination unit

Setting unit

Processing unit

Memory

Control program (program)
Temperature setting data
Server communication device
Management system

Control parameter

Operation data
Communication network
Setting data

1. A management system comprising:

a setting unit that sets a set temperature to air-conditioning equipment;

an acquisition unit that acquires operation data indicating temperature change operation of changing the set
temperature of the air-conditioning equipment;

adetermination unitthat determines whether or not the acquired operation data acquired by the acquisition unitin
a predetermined period satisfies a condition necessary for processing of determining a control parameter for
executing control of the air-conditioning equipment; and

a processing unit that determines the control parameter including at least the set temperature of the air-
conditioning equipment based on the acquired operation data in a case where it is determined that the acquired
operation data satisfies the condition,

wherein in a case where the determination unit determines that the acquired operation data does not satisfy the
condition, the setting unit changes the set temperature of the air-conditioning equipment, and the acquisition unit
acquires the operation data.

2. The management system according to claim 1,
wherein in a case where the determination unit determines that the acquired operation data does not satisfy the
condition, the setting unit changes the set temperature of the air-conditioning equipment so as to reduce energy
consumption of the air-conditioning equipment, and the acquisition unit acquires the operation data.
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The management system according to claim 1 or 2,

wherein the control parameter is a parameter for executing control so that the air-conditioning equipment changes the
set temperature in accordance with change of an outside air temperature, the parameter including data that
associates the outside air temperature at a place where the air-conditioning equipment is installed and the set
temperature of the air-conditioning equipment.

The management system according to claim 1 or 2,

wherein the control parameter is a parameter for executing control so that the air-conditioning equipment changes the
set temperature in accordance with change of an outside air temperature and the temperature change operation, the
parameter including data that associates the outside air temperature at a place where the air-conditioning equipment
is installed, the set temperature of the air-conditioning equipment and a temperature width in which the air-
conditioning equipment can change the set temperature in accordance with the temperature change operation.

The management system according to any of claims 1 to 4,

wherein in a case where the temperature change operation is performed, the set temperature of the air-conditioning
equipment is changed in accordance with the temperature change operation, and the set temperature of the air-
conditioning equipment is restored to a temperature before the temperature change operation is performed after a
predetermined period has elapsed since the change of the set temperature of the air-conditioning equipment.

The management system according to any of claims 1 to 4,

wherein in a case where the temperature change operation is performed, the set temperature of the air-conditioning
equipment is changed in accordance with the temperature change operation, and the set temperature of the air-
conditioning equipment is restored to a temperature before the temperature change operation is performed at a
predetermined timing after the set temperature of the air-conditioning equipment has been changed.

The management system according to any of claims 1 to 6,

wherein the processing unit determines the control parameter for heating operation based on the operation data
acquired by the acquisition unit while the air-conditioning equipment is performing heating operation and determines
the control parameter for cooling operation based on the operation data acquired by the acquisition unit while the air-
conditioning equipment is performing cooling operation.

The management system according to any of claims 1 to 7,

wherein the processing unit generates comparison data that compares a power consumption amount of the air-
conditioning equipment in a case where the air-conditioning equipment is caused to operate using the control
parameter and a power consumption amount of the air-conditioning equipment in a case where the air-conditioning
equipment is caused to operate in accordance with the temperature change operation without using the control
parameter.

The management system according to any of claims 1 to 8, comprising:

the air-conditioning equipment; and
a management server capable of communicating with the air-conditioning equipment,
wherein the air-conditioning equipment comprises:

an operation unit that accepts the temperature change operation;

a transmission unit that transmits the operation data to the management server based on the temperature
change operation; and

a control unit that controls the air-conditioning equipment based on temperature setting data transmitted by
the management server,

wherein the control unit changes the set temperature of the air-conditioning equipment based on the control
parameter generated by the management server and an outside air temperature at a place where the air-
conditioning equipment is installed.

10. An air-conditioning equipment management method, comprising:

setting a set temperature to air-conditioning equipment;
acquiring operation data indicating temperature change operation of changing the set temperature of the air-
conditioning equipment;
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determining whether or not the acquired operation data acquired in a predetermined period satisfies a condition
necessary for processing of determining a control parameter for executing control of the air-conditioning
equipment; and

determining the control parameter including at least the set temperature of the air-conditioning equipment based
on the acquired operation data in a case where it is determined that the acquired operation data satisfies the
condition,

wherein in a case where it is determined that the acquired operation data does not satisfy the condition, the set
temperature of the air-conditioning equipment is changed, and the operation data is acquired.

11. Aprogram executable by a computer that manages air-conditioning equipment, the program causing the computer to
function as:

a setting unit that sets a set temperature to the air-conditioning equipment;

an acquisition unit that acquires operation data indicating temperature change operation of changing the set
temperature of the air-conditioning equipment;

adetermination unitthat determines whether or not the acquired operation data acquired by the acquisition unitin
a predetermined period satisfies a condition necessary for processing of determining a control parameter for
executing control of the air-conditioning equipment; and

a processing unit that determines the control parameter including at least the set temperature of the air-
conditioning equipment based on the acquired operation data in a case where the determination unit determines
that the acquired operation data satisfies the condition,

wherein in a case where the determination unit determines that the acquired operation data does not satisfy the
condition, the program causes the computer to execute control so that the setting unit changes the set
temperature of the air-conditioning equipment, and the acquisition unit acquires the operation data.
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