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Description
{Technical Field}

[0001] The presentinvention relates to an energy sav-
ing support apparatus, an air conditioning system, and
an air conditioning network system.

{Background Art}

[0002] PTL 1 discloses an apparatus for controlling
electrical equipment according to an operation pattern
corresponding to an operation mode selected by a user
while confirming that the electrical equipment is reliably
controlled. More specifically, PTL 1 discloses that oper-
ation patterns defining during which period and on which
operating condition energy consumption equipment is to
be operated are stored in a storage section by operation
modes, and an operation state of the energy consump-
tion equipment is controlled according to the operation
pattern corresponding to the operation mode selected by
the user.

{Citation List}
{Patent Literature}

[0003] {PTL 1} PCT International Publication No.
W0O2014/049748

{Summary of Invention}
{Technical Problem}

[0004] In the apparatus disclosed in the aforemen-
tioned PTL 1, it has been difficult to determine whether
the operation pattern stored in the storage section is set
to the most appropriate pattern from the viewpoint of en-
ergy saving. Even if an operation pattern capable of more
effectively saving energy than the current operation pat-
tern exists, the pattern has inconveniently been unable
to be actively adopted.

[0005] The present invention has been made in view
of such circumstances, and is directed to providing an
energy saving support apparatus, an air conditioning sys-
tem, and an air conditioning network system capable of
providing information contributing to energy saving.

{Solution to Problem}

[0006] According to a first aspect of the presentinven-
tion, there is provided an energy saving support appara-
tus connected to a plurality of air conditioning systems
via a network, the energy saving support apparatus in-
cluding a receiving means that receives data on an in-
stallation environment of each of the air conditioning sys-
tems, input data and an intermediate value in control cal-
culation, and power consumption, a group creation
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means that groups the air conditioning systems, which
are approximate to one another in installation environ-
ment, using the data on the installation environment re-
ceived by the receiving means, a selection means that
selects the air conditioning system having the lowest
power consumption or having the highest coefficient of
performance among the air conditioning systems belong-
ing to the same group, and a transmission means that
transmits an intermediate value of the air conditioning
system selected by the selection means to the other air
conditioning systems belonging to the same group.
[0007] According tothe aforementioned aspect, the re-
ceiving means receives various types of data on each of
the air conditioning systems, the group creation means
groups the air conditioning systems, which are approxi-
mate to one another in installation environment, based
on the data, and the selection means selects the air con-
ditioning system having the lowest power consumption
or having the highest coefficient of performance in each
of the groups. The transmission means transmits an in-
termediate value (e.g., a low pressure-side target pres-
sure value) of the air conditioning system selected by the
selection means as a bench mark to the air conditioning
systems belonging to the same group. As a result, each
of the air conditioning systems can be given information
on the air conditioning system, which is approximate in
installation environment to the air conditioning system
and has achieved more energy saving than the air con-
ditioning system, i.e., information useful to contribute to
energy saving.

[0008] The aforementioned energy saving support ap-
paratus may further include a data storage means that
stores data, wherein the selection means may select the
air conditioning system having the highest power con-
sumption or having the lowest coefficient of performance
among the air conditioning systems belonging to the
same group, and store all or some pieces of received
data on the selected air conditioning system in the data
storage means.

[0009] According to this energy saving support appa-
ratus, the selection means selects the air conditioning
system having the highest power consumption or having
the lowest coefficient of performance in each of the
groups, and all or some pieces of the received data on
the selected air conditioning system are stored in the
data storage means. As a result, the data stored in the
data storage means can be expected to be effectively
used to detect abnormality prediction because a tenden-
cy toward the abnormality prediction can be grasped by
being analyzed, for example.

[0010] In the aforementioned energy saving support
apparatus, the data on the installation environment may
include at least one of an external air temperature, an
amount of solar radiation, and a direction of a building.
[0011] According to the aforementioned energy saving
support apparatus, the air conditioning systems, which
are approximate to one another in installation environ-
ment, can be grouped using at least one of the external
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air temperature, the amount of solar radiation, and the
direction of the building.

[0012] According to a second aspect of the present
invention, there is provided an energy saving support ap-
paratus connected to a plurality of air conditioning sys-
tems via a network, the energy saving support apparatus
including a receiving means that receives data on a con-
figuration of each of the air conditioning systems, an in-
termediate value in control calculation, and power con-
sumption, a group creation means that groups the air
conditioning systems, which are approximate to one an-
other in configuration, using the data on the configuration
received by the receiving means, a selection means that
selects the air conditioning system having the lowest
power consumption or having the highest coefficient of
performance among the air conditioning systems belong-
ing to the same group, and a transmission means that
transmits an intermediate control value of the air condi-
tioning system selected by the selection means to the
other air conditioning systems belonging to the same
group.

[0013] According tothe aforementioned aspect, the re-
ceiving means receives various types of data on each of
the air conditioning systems, the group creation means
groups the air conditioning systems, which are approxi-
mate to one another in equipment configuration, based
on the data, and the selection means selects the air con-
ditioning system having the lowest power consumption
or having the highest coefficient of performance in each
of groups. The transmission means transmits the inter-
mediate value of the air conditioning system selected by
the selection means as a bench mark to the air condi-
tioning systems belonging to the same group. As aresult,
each of the air conditioning systems can be given infor-
mation on the air conditioning system, which is approxi-
mate in equipment configuration to the air conditioning
system and has achieved more energy saving than the
air conditioning system, i.e., information useful to con-
tribute to energy saving.

[0014] The aforementioned energy saving support ap-
paratus further includes a data storage means that stores
data, wherein the selection means may select the air con-
ditioning system having the highest power consumption
or having the lowest coefficient of performance among
the air conditioning systems belonging to the same
group, and store all or some pieces of the received data
on the selected air conditioning system in the data stor-
age means.

[0015] According to this energy saving support appa-
ratus, the selection means selects the air conditioning
system having the highest power consumption or having
the lowest coefficient of performance in each of the
groups, and all or some pieces of the received data on
the selected air conditioning system are stored in the
data storage means. As a result, the data stored in the
data storage means can be expected to be effectively
used to detect abnormality prediction because a tenden-
cy toward the abnormality prediction can be grasped by
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being analyzed, for example.

[0016] In the aforementioned energy saving support
apparatus, the data on the configuration may include at
least one of the capacity of an outdoor unit, the number
of indoor units, and a capacity configuration of the indoor
units.

[0017] According to the aforementioned energy saving
support apparatus, the air conditioning systems, which
are approximate to one another in equipment configura-
tion, can be grouped using at least one of the capacity
of the outdoor unit, the number of the indoor units, and
the capacity configuration of the indoor units.

[0018] According to athird aspect of the presentinven-
tion, there is provided an air conditioning system con-
nected to an energy saving support apparatus via a net-
work, the air conditioning system including an outdoor
unit including a communication means, an indoor unit
including a communication means, and a control device
which can communicate with the outdoor unit and the
indoor unit via a communication medium, in which the
control device includes an outdoor unit control means
that controls the outdoor unit, an indoor unit control
means that controls the indoor unit, a power consumption
management means that manages power consumption,
and a display means, the outdoor unit control means ac-
quires equipment information and a sensor value on the
outdoor unit via the communication medium while out-
putting a control instruction to equipment connected to
the outdoor unit, the indoor unit control means acquires
equipment information and a sensor value on the indoor
unit via the communication medium while outputting a
control instruction to equipment connected to the indoor
unit, and the power consumption management means
makes data on an installation environment of each of the
air conditioning systems, data on a configuration, input
data and an intermediate value in control calculation, and
power consumption transmittable to the energy saving
support apparatus, and displays, when it acquires an in-
termediate value from the energy saving support appa-
ratus, the intermediate value as a benchmark value on
the display means.

[0019] According to the aforementioned aspect, the in-
door unit control means and the outdoor unit control
means are consolidated into one control device. Thus,
the respective configurations of the indoor unit and the
outdoor unit can be simplified, enabling reduction in cost.
Further, the indoor unit and the outdoor unit need not
install advanced program respectively(for example, are
each loaded with only a communication function and a
component actuation function) so that the equipment
does not become obsolete, and the outdoor unit and the
indoor unit can be easily replaced.

[0020] Furthermore, the indoor unit control means and
the outdoor unit control means are respectively provided
in the control device independently of the indoor unit and
the outdoor unit. Therefore, when the indoor unit control
means and the outdoor unit control means are placed
under control of a manufacturer of the air conditioning
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system, for example, work such as a program update
can be easily performed.

[0021] In the aforementioned air conditioning system,
the outdoor unit control means and the indoor unit control
means may be respectively loaded as virtualized control
sections onto the control device.

[0022] The control means can be flexibly created de-
pending on connection equipment by existing as the vir-
tualized control sections. Further, hardware resources of
the control device may be determined depending on the
scale of the air conditioning system. Therefore, waste of
CPU (Central Processing Unit) resources can be re-
duced.

[0023] According to a fourth aspect of the present in-
vention, there is provided an air conditioning network sys-
temincluding any one of the aforementioned energy sav-
ing support apparatuses and any one of the aforemen-
tioned air conditioning systems.

{Advantageous Effects of Invention}

[0024] The presentinvention produces an effect of pro-
viding information contributing to energy saving.

{Brief Description of Drawings}

[0025]

{Fig. 1}

Fig. 1is adiagram schematically illustrating an entire
configuration of an air conditioning network system
according to a first embodiment of the presentinven-
tion.

{Fig. 2}

Fig. 2 is a diagram illustrating an example of a re-
frigerant system of an air conditioning system ac-
cording to the first embodiment of the present inven-
tion.

{Fig. 3}

Fig. 3 is a diagramiillustrating an example of an elec-
trical configuration of the air conditioning system ac-
cording to the first embodiment of the present inven-
tion.

{Fig. 4}

Fig. 4 is a functional block diagram of an energy sav-
ing support apparatus according to the first embod-
iment of the present invention.

{Fig. 5}

Fig. 5is afunctional block diagram of an energy sav-
ing support apparatus according to a second em-
bodiment of the present invention.

{Fig. 6}

Fig. 6 is a functional block diagram of an energy sav-
ing support apparatus according to a third embodi-
ment of the present invention.

{Fig. 7}

Fig. 7 is a functional block diagram of an energy sav-
ing support apparatus according to a fourth embod-
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iment of the present invention.
{Description of Embodiments}

[0026] An air conditioning network system according
to a first embodiment of the present invention will be de-
scribed below with reference to the drawings.

[0027] Fig. 1is a diagram schematically illustrating an
entire configuration of the air conditioning network sys-
tem according to the present embodiment. As illustrated
in Fig. 1, an air conditioning network system 100 includes
a plurality of air conditioning systems 1a, 1b, ..., 1n and
an energy saving support apparatus 10. Each of the air
conditioning systems 1ato 1n and the energy saving sup-
port apparatus 10 are connected to each other via a net-
work 4, and are adapted to be able to send and receive
information to and from each other.

[0028] Fig. 2 is a diagram illustrating an example of a
refrigerant system in the air conditioning system 1a. The
following is an example of a configuration of an air con-
ditioning system constituting the air conditioning network
system 100, and does not limit respective configurations
of all air conditioning systems. That is, each of the air
conditioning systems can adopt various configurations
depending on the purpose, and may be, as its one ex-
ample, a general multi-type air conditioning system or
such an air conditioning system that an indoor unit and
an outdoor unit exist in a one-to-one correspondence,
like a household air conditioner in addition to the following
configuration.

[0029] As illustrated in Fig. 2, the air conditioning sys-
tem 1a includes one outdoor unit B and a plurality of
indoor units A1 and A2 connected to the outdoor unit B
via a common refrigerant piping.

[0030] The outdoor unit B includes a compressor 11
that compresses and sends out a refrigerant, a four-way
valve 12 that switches a circulation direction of the refrig-
erant, an outdoor heat exchanger 13 that exchanges heat
between the refrigerant and external air, an outdoor fan
15, and an accumulator 16 provided in an intake-side
piping of the compressor 11 for the purpose of gas-liquid
separation of the refrigerant, for example. The outdoor
unit B is provided with various sensors 20 (see Fig. 3)
such as a pressure sensor 21 that measures refrigerant
pressure and a temperature sensor 24 that measures
refrigerant temperature or the like.

[0031] Each of the indoor units A1 and A2 includes an
indoor heat exchanger 31, anindoor fan 32, an electronic
expansion valve 33, and the like. The two indoor units
A1 and A2 are respectively connected to refrigerant pip-
ings 21A and 21B that branch from each of a header 22
and a distributor 23 in the outdoor unit B.

[0032] Fig. 3 is an electrical configuration diagram of
the air conditioning system 1a according to the present
embodiment. As illustrated in Fig. 3, the indoor units A1
and A2, the outdoor unit B, and the control device 3 are
connected to one another via a common bus 5, and are
adapted to be able to send and receive information to
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and from one another. The common bus 5 is one example
of acommunication medium irrespective of whether com-
munication is wireless or wired.

[0033] In the general multi-type air conditioning sys-
tem, control devices are respectively provided inside the
indoor units and the outdoor unit. On the other hand, in
the present embodiment, indoor unit control sections 41
and 42 and an outdoor unit control section 43 respectively
exist independently of the indoor units A1 and A2 and
the outdoor unit B, and are consolidated into the control
device 3. In the control device 3, the indoor unit control
sections 41 and 42 and the outdoor unit control section
43 may be respectively provided as individual hardware
pieces, or may be virtually created on one hardware
piece. If the control sections are virtually created, a pro-
gram for causing the control sections to virtually exist
may be previously prepared. The indoor unit control sec-
tions 41 and 42 and the outdoor unit control section 43
are adapted to be able to send and receive information
to and from each other.

[0034] The control device 3 further includes a power
consumption management section 44 and a display sec-
tion 45.

[0035] The power consumption management section
44 is adapted to send and receive information to and from
the indoor unit control sections 41 and 42 and the outdoor
unit control section 43. The power consumption manage-
ment section 44 manages the power consumption of the
air conditioning system 1a not to exceed a demand value
previously set, for example. The power consumption
management section 44 compares the power consump-
tion with the demand value, for example, and outputs an
operation control instruction to the outdoor unit control
section 43 according to a predetermined algorithm. The
power consumption management section 44 acquires
equipment information and input data and an intermedi-
ate value in control calculation on the indoor units A1 and
A2, and equipment information and input data and an
intermediate value in control calculation on the outdoor
unit B, respectively, from the indoor unit control sections
41 and 42 and the outdoor unit control section 43, and
transmits all or some pieces of the data, together with
the power consumption, to the energy saving support
apparatus 10. When the intermediate value or the like is
received from the energy saving support apparatus 10,
the intermediate value or the like is displayed on the dis-
play section 45, and thus is presented to a user. The
power consumption management section 44 may virtu-
ally exist on one hardware piece, or may be provided as
a separate hardware piece, like the aforementioned in-
door unitcontrol section 41 or the like. The display section
45 is a liquid crystal display, for example.

[0036] Inthe indoor unit A1, various drivers 52 respec-
tively provided to correspond to various equipment 51
such as the indoor fan 32 and the electronic expansion
valve 33 (see Fig. 2) are connected to the common bus
5 via a gateway (a communication means) 53. The indoor
unit A2 has a similar configuration to that of the indoor
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unit A1, although illustration thereof is omitted.

[0037] Inthe outdoor unit B, various drivers 62 respec-
tively provided to correspond to various equipment 61
such as the compressor 11, the four-way valve 12, and
the outdoor fan 15 (see Fig. 2) are connected to the com-
mon bus 5 via a gateway (a communication means) 63.
[0038] Each of the gateways 53 and 63 is a gathering
of functions including a communication driver, an ad-
dress storage region, an equipment attribute storage re-
gion, an OS (Operating System), and a communication
framework, for example. The address storage region is
a storage region for storing a specific address previously
allocated to communicate with the control device 3 or the
like. The equipment attribute storage region is a region
for storing its own attribute information and attribute in-
formation on the retained equipment 51 and 61, and
stores information such as either an indoor unit or an
outdoor unit, a capability, on-board sensors (e.g., a tem-
perature sensor and a pressure sensor), equipment in-
formation (e.g., fan speed and the number of pulses of
a valve when in full open state).

[0039] Furthermore, the sensors 20 (e.g., a pressure
sensor that measures refrigerant pressure and a temper-
ature sensor that measures refrigerant temperature) pro-
vided in each of the outdoor unit B and the indoor units
A1 and A2 are connected to the common bus 5 via an
AD (Analog/Digital) board 71. If the measurement accu-
racy of the sensors 20 is low, a node having a correction
function for correcting a measurement value may be pro-
vided between the AD board 71 and the sensors 20.
Thus, a sensor, which is low in cost and is not so high in
measurement accuracy, can be used as the sensors 20
by being made to have the correction function.

[0040] In this air conditioning system, each of the in-
door unit control sections 41 and 42 in the control device
3 acquires measurement data (input data in control cal-
culation, etc.) and control information from the sensors
20 and the various drivers 52 and 62 via the common
bus 5, and outputs a control instruction to the various
equipment (e.g., the indoor fans 32 and the electronic
expansion valve 33) provided in the indoor units A1 and
A2 by executing a predetermined indoor unit control pro-
gram based on the measurement data, for example. The
control instruction is sent to the various drivers 52 via the
common bus 5 and the gateway 53. The various types
of drivers 52 drive the respectively corresponding equip-
ment based on the received control instruction. Thus,
control of the indoor units A1 and A2 based on the control
instruction is implemented.

[0041] Similarly, the outdoor unit control section 43 in
the control device 3 acquires measurement data (input
data in control calculation, etc.) and control information
from the sensors 20 and the various drivers 52 and 62
via the common bus 5, and outputs a control instruction
to the various equipment (e.g., the compressor 11, the
four-way valve 12, the outdoor heat exchanger 13, and
the outdoor fan 15) provided in the outdoor unit B by
executing a predetermined outdoor unit control program
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based on the measurement data. The control instruction
is sent to the various drivers 62 via the common bus 5
and the gateway 63. The various drivers 62 drive the
respectively corresponding equipment based on the re-
ceived control instruction.

[0042] Autonomous decentralized controls may be re-
spectively performed for the indoor units A1 and A2 and
the outdoor unit B by the indoor unit control sections 41
and 42 and the outdoor unit control section 43. In this
case, a control rule is set between the indoor units A1
and A2 and the outdoor unit B, and each of the indoor
units A1 and A2 and the outdoor unit B performs control
according to the control rule. For example, when refrig-
erant pressure is taken as an example, the indoor units
A1 and A2 respectively determine, if refrigerant pressure
acquired from the sensors 20 is within a predetermined
first allowable variation range, control instructions for
matching an actual temperature and an actual air volume
with a set temperature and a set air volume, which have
been set by the user or the like, and output the control
instructions to the indoor units A1 and A2 viathe common
bus 5. The indoor unit control sections 41 and 42 may
respectively determine control instructions by sending
and receiving information to and from each other to co-
operate with each other. The outdoor unit control section
43 determines an output instruction from the air condi-
tioning system 1 for maintaining the refrigerant pressure
within a predetermined second allowable variation range,
e.g., a control instruction relating to a rotation speed of
the compressor 11, a rotation speed of the outdoor fan
15, and the like, and transmits the determined output
instruction to the outdoor unit B via the common bus 5.
[0043] When the first allowable range is set wider than
the second allowable variation range, for example, the
outdoor unit control section 43 can grasp output change
information on the indoor units A1 and A2 and determine
a behavior of the outdoor unit B.

[0044] An energy saving support apparatus 10 will be
described below. Fig. 4 is a functional block diagram of
the energy saving support apparatus 10 according to the
present embodiment. The energy saving support appa-
ratus 10 is a computer, for example, and includes a proc-
essor, a main storage device (e.g., a RAM (Random Ac-
cess Memory)), a hard disk, and the like. When the proc-
essor loads various types of programs (e.g., an energy
saving support program) stored in the hard disk into a
main storage device and executes the loaded programs,
functions described below are implemented.

[0045] As illustrated in Fig. 4, the energy saving sup-
portapparatus 10 includes areceiving section 81, agroup
creation section 82, a selection section 83, and a trans-
mission section 84.

[0046] The receiving section 81 receives data trans-
mitted from each of the air conditioning systems. Specific
examples of the received data include data on an instal-
lation environment of each of the air conditioning sys-
tems, input data and an intermediate value in control cal-
culation (e.g., a low pressure target value), and power
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consumption.

[0047] Examples of the data on the installation envi-
ronment include an external air temperature, an amount
of solar radiation, and a direction of a building. Examples
of the input data in control calculation include an external
air temperature, a set temperature, an indoor suction
temperature, low pressure, high pressure, and an expan-
sion valve opening. Examples of the intermediate value
include a low pressure-side target pressure value.
[0048] The group creation section 82 extracts air con-
ditioning systems, which are approximate to one another
in installation environment, using the data on the instal-
lation environment received by the receiving section 81,
to create a group.

[0049] The selection section 83 selects the air condi-
tioning system having the lowest power consumption
among the air conditioning systems belonging to the
same group.

[0050] The transmission section 84 transmits an inter-
mediate value (e.g., a low pressure target value) of the
air conditioning system selected by the selection section
83 as a bench mark (a target value) to the other air con-
ditioning systems belonging to the same group.

[0051] Anoperation of the air conditioning network sys-
tem 100 having the aforementioned configuration will be
described below.

[0052] First, in each of the air conditioning systems 1a
to 1n that are being operated, data on an installation en-
vironment (an external air temperature, an amount of so-
lar radiation, etc.), control input data (an external air tem-
perature, a set temperature, an indoor suction tempera-
ture, low pressure, high pressure, and an expansion val-
ue opening, etc.), and an intermediate value on control
calculation (e.g., alow pressure target value) are collect-
ed by the power consumption management section 44,
and these types of information, together with power con-
sumption, are transmitted to the energy saving support
apparatus 10 via the communication medium 4.

[0053] In the energy saving support apparatus 10, the
data sent from each of the air conditioning systems is
received in the receiving section 81 (see Fig. 4), and is
output to the group creation section 82.

[0054] The group creation section 82 compares data
on respective installation environments in the air condi-
tioning systems, extracts the air conditioning systems,
among which there are differences within a predeter-
mined approximate range, and groups the extracted air
conditioning systems which are approximate to one an-
other in installation environment. For example, the group
creation section 82 groups the air conditioning systems,
among which there are differences within 1°C in external
air temperature and differences within 300 [W/m?] in
amount of solar radiation.

[0055] Then, the selection section 83 selects, among
the air conditioning systems belonging to the same
group, the air conditioning system having the lowest pow-
er consumption. The transmission section 84 transmits
an intermediate value (e.g., a low pressure-side target
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pressure value) of the air conditioning system selected
by the selection section 83 to the other air conditioning
systems belonging to the same group.

[0056] As a result, the air conditioning system, which
has not been selected by the selection section 83, can
acquire an intermediate value of the air conditioning sys-
tem, which is in an approximate installation environment
to that of itself and is being operated with lower power
consumption than that of itself, as a bench mark (a tar-
get). In each of the air conditioning systems that have
received the intermediate value, the intermediate value
serving as the bench mark is displayed on the display
section 45. As a result, one method for further dropping
the power consumption can be further presented to the
user. When the intermediate value received from the en-
ergy saving support apparatus 10 is incorporated into
control, the power consumption can be expected to be
further reduced.

[0057] Whenthe aforementioned processing is repeat-
edly performed at predetermined time intervals, in each
of the air conditioning systems, information on the air
conditioning system, which is being more effectively op-
erated from the viewpoint of energy saving than itself,
can be continuously obtained.

[0058] As described above, in the energy saving sup-
port apparatus, the air conditioning systems, and the air
conditioning network system according to the present
embodiment, various types of data on each of the air
conditioning systems are collected, the air conditioning
systems, which are approximate to one another in instal-
lation environment, are grouped based on the data, the
air conditioning system having the lowest power con-
sumption in each of the groups is selected, and an inter-
mediate value (e.g., a low pressure target value) of the
air conditioning system is transmitted as a bench mark
to the air conditioning systems belonging to the same
group. As a result, each of the air conditioning systems
can obtain information on the air conditioning system,
which is in an approximate installation environment to
that of itself and has achieved more energy saving than
itself, i.e., control information useful to contribute to its
own energy saving.

[0059] In the air conditioning systems, which are sim-
ilar in operation status, for example, respective methods
for determining low pressure target values set depending
on a set temperature may differ as the reason why the
air conditioning systems differ in power consumption.
Therefore, a clue to saving energy can be given by pre-
senting these values (the intermediate value) to the other
air conditioning systems.

[0060] A threshold value or the like referred to when
protection control is made to function may also be trans-
mitted in addition to the aforementioned intermediate val-
ue. The power consumption varies depending on the
threshold value referred to when protection control is
made to function, e.g., a low pressure threshold value
and a high pressure threshold value used for emergency
stop and protection control of a compressor. Thus, a clue
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to saving energy can also be given by presenting these
values to each of air conditioning systems.

[0061] Various types of data to be transmitted to the
energy saving support apparatus 10 from each of the air
conditioning systems 1a to 1n may be an instantaneous
value or an average value in a predetermined period
(e.g., an average value in one hour).

{Second Embodiment}

[0062] An energy saving support apparatus, air condi-
tioning systems, and an air conditioning network system
according to a second embodiment of the present inven-
tion will be described below.

[0063] The air conditioning network system according
to the present embodiment differs from that in the afore-
mentioned first embodiment in configuration of the ener-
gy saving support apparatus.

[0064] A difference between the energy saving support
apparatus according to the present embodiment and that
in the air conditioning network system according to the
aforementioned first embodiment will be mainly de-
scribed below.

[0065] Fig.5is afunctional block diagram ofthe energy
saving support apparatus according to the present em-
bodiment. As illustrated in Fig. 5, the energy saving sup-
port apparatus 10a includes a receiving section 81, a
group creation section 82, a selection section 83’, and a
data storage section 85. The receiving section 81 and
the group creation section 82 are similar to those in the
aforementioned first embodiment. The selection section
83’ selects, among the air conditioning systems belong-
ing to the same group, the air conditioning system having
the highestpower consumption, and stores received data
on the air conditioning system in the data storage section
85. As a result, the data on the air conditioning system
having the highest power consumption in each of the
groups is stored in the data storage section 85.

[0066] The data thus stored is used to detect abnor-
mality prediction by being handled as abnormality pre-
diction data and analyzed.

[0067] As described above, in the energy saving sup-
port apparatus, the air conditioning systems, and the air
conditioning network system according to the present
embodiment, the receiving section 81 collects various
types of data on each of the air conditioning systems, the
group creation section 82 groups the air conditioning sys-
tems, which are approximate to one another in installa-
tion environment, based on the data, the selection sec-
tion 83’ selects the air conditioning system having the
highest power consumption in each of the groups and
stores received data on the selected air conditioning sys-
tem as abnormality prediction data in the data storage
section 85. As a result, an enormous amount of data
stored in the data storage section 85 can be expected to
be effectively used to detect abnormality prediction be-
cause a tendency toward the abnormality prediction can
be grasped by being analyzed.
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[0068] Furthermore, the received data on the air con-
ditioning system selected by the selection section 83’
may be compared with respective received data on the
other air conditioning systems belonging to the same
group or their average data, and only the received data,
which differs by more than a predetermined value from
the received data on the other air conditioning systems,
may be stored in the data storage section 85. When only
the received data, which apparently differs from the re-
ceived data on the other air conditioning systems, is thus
stored, for example, an amount of stored data can be
reduced. Therefore, the data can be easily analyzed
while the capacity of the data storage section 85 can be
inhibited from increasing.

[0069] The energy saving support apparatus 10a ac-
cording to the present embodiment and the energy sav-
ing support apparatus 10 according to the aforemen-
tioned first embodiment may be combined with each oth-
er. When the selection section 83’ and the data storage
section 85 are thus combined with the energy saving sup-
port apparatus 10 according to the first embodiment, in-
formation contributing to energy saving can be provided
to each of the air conditioning systems while analysis of
abnormality prediction is enabled.

{Third Embodiment}

[0070] An energy saving support apparatus, air condi-
tioning systems, and an air conditioning network system
according to a third embodiment of the present invention
will be described below.

[0071] Although the group creation section 82 groups
the air conditioning systems, which are approximate to
one another in installation environment, in the aforemen-
tioned first embodiment, the present embodiment differs
from the first embodiment in that a group creation section
groups air conditioning systems which are approximate
to one another in air conditioning system configuration.
[0072] Adifference betweenthe energy saving support
apparatus according to the present embodiment and that
in the air conditioning network system according to the
aforementioned first embodiment will be mainly de-
scribed below.

[0073] Fig. 6 is afunctional block diagram of an energy
saving support apparatus 10b according to the present
embodiment. As illustrated in Fig. 6, the energy saving
support apparatus 10b includes a receiving section 81,
a group creation section 82’, a selection section 83, and
a transmission section 84.

[0074] Inthe energy saving support apparatus 10b, the
receiving section 81 receives data on a configuration
(e.g., an output of an outdoor unit (a capability which the
outdoor unit exhibits while being operated) and the
number of indoor units that are being operated and the
capacity of the indoor unit that is being operated), control
input data (an external air temperature, a set tempera-
ture, an indoor suction temperature, low pressure, high
pressure, an expansion valve opening, etc.), and an in-
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termediate value on control calculation (e.g., a low pres-
sure target value), which have been transmitted from
each of the air conditioning systems.

[0075] The group creation section 82’ then compares
respective data on configurations received by the receiv-
ing section 81, and groups air conditioning systems which
are identical (or approximate) to one another in configu-
ration. For example, the air conditioning systems are put
in the same group when an output of the outdoor unit is
within a predetermined range and the sum of the capac-
ities of the indoor units that are being operated is within
a predetermined range in each of the air conditioning
systems. A grouping condition is not limited to this, and
another condition may be used. For example, a case
where air conditioning systems are putin the same group
when an output of an outdoor unit is within a predeter-
mined range, the number of indoor units remains the
same, and the capacities of the indoor units are within a
predetermined range in each of the air conditioning sys-
tems is illustrated as an example.

[0076] Then, the selection section 83 selects, among
the air conditioning systems belonging to the same
group, the air conditioning system having the lowest pow-
er consumption. The transmission section 84 transmits
an intermediate value (e.g., a low pressure target value)
of the air conditioning system selected by the selection
section 83 to the other air conditioning systems belonging
to the group.

[0077] As described above, in the energy saving sup-
port apparatus, the air conditioning systems, and the air
conditioning network system according to the present
embodiment, the air conditioning systems are grouped
based on a system configuration. As a result, each of the
air conditioning systems can obtain information on the
air conditioning system that is on the same scale as that
of itself and has achieved more energy saving than itself,
i.e., useful control information contributing to its own en-
ergy saving.

{Fourth Embodiment}

[0078] An energy saving support apparatus, air condi-
tioning systems, and an air conditioning network system
according to a fourth embodiment of the present inven-
tion will be described below.

[0079] The air conditioning network system according
to the present embodiment differs from that in the afore-
mentioned third embodiment in a configuration of the en-
ergy saving support apparatus.

[0080] A difference between an energy saving support
apparatus 10c according to the present embodiment and
that in the air conditioning network system according to
the aforementioned first embodiment will be mainly de-
scribed below.

[0081] Fig. 7 is afunctional block diagram of the energy
saving support apparatus 10c according to the present
embodiment. As illustrated in Fig. 7, the energy saving
support apparatus 10c includes a receiving section 81,
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a group creation section 82’, a selection section 83’, and
a data storage section 85. The receiving section 81 and
the group creation section 82’ are similar to those in the
aforementioned third embodiment. The selection section
83’ selects, among the air conditioning systems belong-
ing to the same group, the air conditioning system having
the highest power consumption, and stores received data
on the air conditioning system in the data storage section
85. As a result, the data on the air conditioning system
having the highest power consumption in each of the
groups is stored in the data storage section 85. The data
thus stored is used to detect abnormality prediction by
being handled as abnormality prediction data and ana-
lyzed.

[0082] As described above, the energy saving support
apparatus according to the fourth embodiment has a con-
figuration in which the selection section 83’ and the data
storage section 85 according to the second embodiment
and the group creation section and the like according to
the third embodiment are combined with each other.
[0083] As described above, in the energy saving sup-
port apparatus, the air conditioning systems, and the air
conditioning network system according to the present
embodiment, the receiving section 81 collects various
types of data on each of the air conditioning systems, the
group creation section 82 groups the air conditioning sys-
tems, which are approximate to one another in equipment
configuration, based on the data, the selection section
83’ selects the air conditioning system having the highest
power consumption in each of groups and stores re-
ceived data on the selected air conditioning system as
abnormality prediction data in the data storage section
85. As a result, an enormous amount of data stored in
the data storage section 85 can be expected to be effec-
tively used to detect abnormality prediction because a
tendency toward the abnormality prediction can be
grasped by being analyzed.

[0084] In the present embodiment, the received data
on the air conditioning system selected by the selection
section 83’ may be further compared with respective re-
ceived data on the other air conditioning systems belong-
ing to the same group or their average data, and only the
received data, which differs by more than a predeter-
mined value from the received data on the other air con-
ditioning systems, may be stored in the data storage sec-
tion 85. When only the received data, which apparently
differs from the received data on the other air conditioning
systems, is thus stored, for example, an amount of stored
data can be reduced. Therefore, the data can be easily
analyzed while the capacity of the data storage section
85 can be inhibited from increasing.

[0085] The energy saving support apparatus 10c ac-
cording to the present embodiment and the energy sav-
ing support apparatus 10b according to the aforemen-
tioned third embodiment may be combined with each oth-
er. When the selection section 83’ and the data storage
section 85 are thus combined with the energy saving sup-
port apparatus 10b according to the third embodiment,
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information contributing to energy saving can be provided
to each of the air conditioning systems while analysis of
abnormality prediction is enabled.

[0086] Whilethe embodiments of the presentinvention
have been described above, the present invention is not
limited to only the aforementioned embodiments, and
various modifications are possible. An example of the
modifications will be illustrated below.

[0087] While the selection section 83 or 83’ selects the
air conditioning system having the highest or lowest pow-
er consumption in each of the aforementioned embodi-
ments, the selection section may select the air condition-
ing system having the highest or lowest coefficient of
performance (COP) instead of this. Even if the air con-
ditioning system is thus selected based on the coefficient
of performance, data effective to grasp information con-
tributing to energy saving and a tendency toward abnor-
mality prediction can be obtained.

[0088] Furthermore, the group creation section 82 or
82’ may group the air conditioning systems, which are
approximate to one another in equipment configuration
and installation environment, or may further group the air
conditioning systems, which are close to one another in
difference between a suction temperature and a set tem-
perature, in addition to these conditions. Thus, the group
creation section can group the air conditioning systems,
which are approximate to one another in operation state,
by adding a condition.

[0089] While acase where anintermediate value (e.g.,
a low pressure target value), a threshold value referred
to when protection control is made to function, and the
like are transmitted to each of the air conditioning sys-
tems from the energy saving support apparatus 10 or
10b has been illustrated as an example in the aforemen-
tioned embodiment, input data, installation environment
data, equipment configuration data, or the like on the air
conditioning system having the lowest power consump-
tion in the group may be transmitted in addition to this.
When more types of data are thus provided, more specific
analysis based on more types of data is enabled in the
air conditioning system that has acquired these types of
information. Which value is to be changed and how the
value is to be changed can be examined to further pro-
mote energy saving.

{Reference Signs List}
[0090]

1a - 1n Air conditioning system

3 Control device

10, 10a, 10b, 10c Energy saving support apparatus
41, 42 Indoor unit control section

43 Outdoor unit control section

44 Power consumption management section

45 Display section

81 Receiving section

82, 82’ Group creation section
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83, 83’ Selection section

84 Transmission section

85 Data storage section

100 Air conditioning network system
A1, A2 Indoor unit

B Outdoor unit

Claims

An energy saving support apparatus connected to a
plurality of air conditioning systems via a network,
the energy saving support apparatus comprising:

a receiving means that receives data on an in-
stallation environment of each of the air condi-
tioning systems, input data and an intermediate
value in control calculation, and power con-
sumption;

a group creation means that groups the air con-
ditioning systems, which are approximate to one
another in installation environment, using the
data on the installation environment received by
the receiving means;

a selection means that selects the air condition-
ing system having the lowest power consump-
tion or having the highest coefficient of perform-
ance among the air conditioning systems be-
longing to the same group; and

atransmission means that transmits an interme-
diate value of the air conditioning system select-
ed by the selection means to the other air con-
ditioning systems belonging to the same group.

The energy saving support apparatus according to
claim 1, further comprising a data storage means
that stores data,

wherein the selection means selects the air condi-
tioning system having the highest power consump-
tion or having the lowest coefficient of performance
among the air conditioning systems belonging to the
same group, and stores all or some pieces of the
received data on the selected air conditioning system
in the data storage means.

The energy saving support apparatus according to
claim 1 or 2, wherein the data on the installation en-
vironment includes at least one of an external air
temperature, an amount of solar radiation, and a di-
rection of a building.

An energy saving support apparatus connected to a
plurality of air conditioning systems via a network,
the energy saving support apparatus comprising:

a receiving means that receives data on a con-
figuration of each of the air conditioning sys-
tems, an intermediate value in control calcula-
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tion, and power consumption;

a group creation means that groups the air con-
ditioning systems, which are approximate to one
another in configuration, using the data on the
configuration received by the receiving means;
a selection means that selects the air condition-
ing system having the lowest power consump-
tion or having the highest coefficient of perform-
ance among the air conditioning systems be-
longing to the same group; and

atransmission means that transmits an interme-
diate control value of the air conditioning system
selected by the selection means to the other air
conditioning systems belonging to the same

group.

The energy saving support apparatus according to
claim 4, further comprising a data storage means
that stores data,

wherein the selection means selects the air condi-
tioning system having the highest power consump-
tion or having the lowest coefficient of performance
among the air conditioning systems belonging to the
same group, and stores all or some pieces of the
received data onthe selected air conditioning system
in the data storage means.

The energy saving support apparatus according to
claim 4 or 5, wherein the data on the configuration
includes at least one of the capacity of an outdoor
unit, the number of indoor units, and a capacity con-
figuration of the indoor units.

An air conditioning system connected to an energy
saving support apparatus via a network, the air con-
ditioning system comprising:

an outdoor unit including a communication
means;

an indoor unit including a communication
means; and

a control device which can communicate with
the outdoor unit and the indoor unit via a com-
munication medium,

wherein the control device comprises

an outdoor unit control means that controls the
outdoor unit,

an indoor unit control means that controls the
indoor unit,

a power consumption management means that
manages power consumption, and

a display means,

the outdoor unit control means acquires equip-
ment information and a sensor value on the out-
door unit via the communication medium while
outputting a control instruction to equipment
loaded onto the outdoor unit,

the indoor unit control means acquires equip-
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ment information and a sensor value on the in-
door unit via the communication medium while
outputting a control instruction to equipment
loaded onto the indoor unit, and

the power consumption management means 5
makes data on an installation environment of
each of the air conditioning systems, data on a
configuration, input data and an intermediate
value in control calculation, and power con-
sumption transmittable to the energy saving 170
support apparatus, and displays, when it ac-
quires an intermediate value from the energy
saving support apparatus, the intermediate val-

ue as a benchmark value on the display means.

15
The air conditioning system according to claim 7,
wherein the outdoor unit control means and the in-
door unit control means are respectively loaded as
virtualized control sections onto the control device.

20

An air conditioning network system comprising:

the energy saving support apparatus according

to any one of claims 1 to 6, and

the air conditioning system according to claim7 25
or 8.
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FIG. 6
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