DESCRIPTION [Title of Invention] ENERGY SAVING UNIT AND SYSTEM FOR BUILDINGS BY
MUTUAL LEARNING [Technical Field] [0001]  The present invention relates to a unit and system
capable of saving energy or minimizing emissions of carbon dioxide at the time of operating a building
(hereinafter both are referred to as energy saving together unless explicitly being described
separately). Specifically, the present invention relates to an energy saving unit and to a system using
the unit capable of saving energy by referring t@(ﬁﬁ%lﬁ:ﬁr&@%itions of buildings other than a building

to be a targel of SPEFILAYRI ERRFEPERANEAIA AND SYSTEM FOR BUILDINGS BY
MUTUAL LEARNING
[Technical Field]

[0001]

The present invention relates to a unit and systapable of saving energy or
minimizing emissions of carbon dioxide at the tiofeoperating a building (hereinafter
both are referred to as energy saving togethesamgplicitly being described separately).
Specifically, the present invention relates to amrgy saving unit and to a system using
the unit capable of saving energy by referring peration conditions of buildings other
than a building to be a target of energy saving.

[Background Art]

[0002]

In order to save energy at a building, such asusé, a factory, an office building,
a commercial building, a hotel, a hospital, etcgmeration time, it is necessary to manage
operation states of various facilities of the bmitdin some way, such as opening or
closing states of windows and doors of a targeldng, use states of rooms, number of
persons in a room, working states of an air cowoditig system, air conditioners,
ventilators, boilers, etc.

[0003]

In order to provide such a system, etc., for eXxampatent Literature 1 has
disclosed a system in which energy consumption fafcdity machine that is artificially
operated is measured, and if a discrepancy bettieeranergy consumption and a target
value artificially determined in advance becomagdaa warning, etc., is output. Also,
Patent Literature 2 has disclosed a method of tjreontrolling facilities on the basis of
measured energy consumption values of facilitiesl amanagement target values

determined by a system. And at that time, the otktises, for example, a comfort index



In order to save energy at a building, such as a house, a factory, an office building, a commercial
building, a hotel, a hospital, etc., at operation time, it is necessary to manage operation states of
various facilities of the building in some way, such as opening or closing states of windows and doors
of a target building, use states of rooms, number of persons in a room, working states of an air
conditioning system, air conditioners, ventilators, boilers, etc, [0003]  In order to provide such a

system, et rﬁﬂ*@%ﬂﬁ@@é@?ﬁ ﬁﬁMXﬂ)reeiCha%iéglogérbdg'@ﬁé_nmﬁ%ﬁ%ﬁ‘%% n&&iNtion of
a facility m&&*&”ﬁé?@%ﬂiﬁ‘&#‘%%?&y %p Hgéaﬁgcﬁ%&%aiﬁﬁﬁicﬁgg gl riﬁﬁ?gﬁgrp gbg%\?)?tt %?é;rf{w

consumption ahd a arget value ar |f|C|aIIy etermined In advance becomes large, arni C.,IS

output. Alp, (RatenfikiRy FyeRAibao inaioatd supind eflitastiarmrelingiritesiansaadnsis of

measured energy consumption values of facilities and management target values determined by a
system. And apénatiimeotitktioresh oo d sgse ridrexdatplé) dhsenofoarcinddy | Peealicte i Naadingtn
(PMV)), etc., on air conditioning as management target values. Also, Patent Literature 3 has disclosed
a building-BfEFARREEBIRAI LSS SNBleH. by thEaRliRipg eiands SPtiRReatb A U st
system, simulation is used.for %Jtimizati?r}.of olpere“i n cogéjitions gnd ap ration d%t? in the fase of
Qpetadon” condition 10 a strufalion tecdlt hase orse&oh JFperation condition g, tid
actually opérating a building ona Tirst operation condition 1S multiplied by a ratio of a simulation result

based on \SHEHIRPPEERHIS EQRURRBIDA FHE 4SE0M FERIRABE MRS BFRIEERSSAAR GRrAigN SO

that operation data is calculated on the assumption that the building Is operated on the second
operation opedé#tamnicardiiot imprideetprecimiovecd the sidnhiatsomuldtere byl Ineretssineotspigyaiion,
management or adjustment by a skilled person has been drastically reduced. [0004]  However, in all

these systEREI AR MMANAE LARRIEI B AN BHID L BTiiesomeans Resh g asig iy e Adsasken a

problem in that d of energy saving depends on knowledge and skill of an individual person who
is in charge of op@g Ion management of the building. Also, since there is no building having the same

environmental cangifjeRernehP il s usiurenisis ARt iRaRAtlRIHINETRIVRLYSr 35 [upbaleytent
energy saving is possible for a building ideally while energy saving is carried out for the building
individuallyndreptreteritly, possithe b dtdb drean a puithiegni nndingie srobdeenpe savomg ppgnds enh
among many buildings and facilities than the target building. However, it is not possible to find such
facilities ak@BUIRAIGSARLE ki b rRARCHYIH UM ERISEE WRINFFBArARRACESHaRIh MATPERE @i Of

o e e o B AR o o e
and building structure, it is not possible to objedly grasp to what extent energy saving
is possible for a building ideally while energy say is carried out for the building
individually. Further, it is possible that thesea building in which smarter operation is
performed among many buildings and facilities thla@ target building. However, it is
not possible to find such facilities and buildings consideration of a difference in
environmental condition, and also not possible ekenreference in order to save energy
for the target building. Accordingly, there haebe problem with that degree of energy

saving of each building is substantially divided amsufficient.

[Citation List]
[Patent Literature]
[0005]
[PTL 1] Japanese Unexamined Patent ApplicatidnliBation No. 2005-261050
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[Citation List] [Patent Literature] [0005] 1PTL 11 Japanese Unexamined Patent Application Publication
No. 2005-261050 [PTL 2] Japanese Unexamined Patent Application Publication No. 2007-162982
[PTL 3] Japanese Unexamined Patent Application Publication No. 2008-40865 [Summary of Invention]
[Problems to be Solved by the Invention] [0006]

[PTL 2] Japanese Unexamined Patent Applicatidnli€ation No. 2007-162982

[PTL 3] Japanese Unexamined Patent ApplicatidnliPation No. 2008-40865
[Summary of Invention]

[Problemsto be Solved by the I nvention]

[0006]

An object of the present invention is to propossi capable of saving energy of a
target building, to that degree equally to anotnaiding having achieved utmost energy
saving, without depending on knowledge and skilaaksponsible person who performs
operation of the building, and a system using thie u

[Meansfor Solving the Problems]

[0007]

According to a first embodiment of the presenteimyon, there is provided a unit
for saving energy for a building, including: an inpmeans for receiving information from
sensors assigned to the unit; a communication mesgrable of mutually communicating
with other units; a unit-specific information stgeameans for storing information in an
exchangeable format between different units oncation, a structure, an environmental
condition of a target building in which the unitinstalled, and information for identifying
the sensors assigned to the unit and facilitiegasd to the unit; an identification means
for identifying an internal unit being another umstalled in the target building and an
external unit being another unit installed in alding other than the target building by the
unit-specific information; an internal optimizatiomeans for reading an energy calculation
expression of an internal unit identified by thentfication means, selecting any one of
operation conditions provided in the unit in adw@ncomposing an energy calculation
expression of an entire target building and perfognsimulation, and optimizing an
energy balance of the target building; a relatei sgarch means for searching for other
units having an architectural condition relatedh® unit, and including a unit determined

by the identification means as an external uniadidition to the other internal units; an

- 3 -



An object of the present invention is to propose a unit capable of saving energy of a target building, to
that degree equally to another building having achieved utmost energy saving, without depending on
knowledge and skill of a responsible person who performs operation of the building, and a system
using the unit. [Means for Solving the Problems] [0007]  According to a first embodiment of the
present invention, there is provided a unit for saving energy for a building, including: an input means

for receivitgi RS PYEM L ABYRIURH I AEIH N I SRRF AL H0 PRRIAHER AR
mutually compRGanG W AR, SLRRPHE AR L A0S RN AURB D e

information in an excharigeablé forma erent units on a’location, a structure, an
environmepigheanationcel araraairaiising M gt i iRstAlad, Gt ipiorneaiienitss ideatifying
the sensors assigned to the unit and facilities assigned to the unit; an identification means for
identifyingtar iatgmeakborigyeaaicatadibar expt éssialhe daimdtlupitemgat wiiklgy balheceestaimaltargebeing
another unit installed in a building other than the target building by the unit-specific information; an
internal opAHHREL PR AN FBEraHAMh {8 2h 0 PeR IR 52 819086 BN dEtified
by the ideqlficatgn means, selfcling any-ons afeperaioneendiionsipravided e ynilin agance,
composing an energy CRICUI&dn Xpression or an entire argé?%uﬂaing and per%orgning smu?aﬁbn,
and optimizing anoensray balance of the target building; a related unit search means for searching for
other units having an architectural condition related to the unit, and including a unit determined by the
identification meateyas iansextesirablmitiataduit coetatifroahdine metanth theits) temislteypaharatiexternal
optimization processing means for reading an operation condition corresponding to the unit from the

other interMfMHIEM SERENRE BHRE HeRrdAkdDY BV dREHieine Seuaeh Rdkhagperrdasiaged-

simulation using.the read operation condition.and the entire energy calcujation expression, and
o iy AROoLIE GEHABRANAN R0 IRR Al TRE SORIBASAIB AN BINEERATR e

assigned tgdhgreatmeinebasisop herandmiran OBesgREmRRIRIIS-28d the trissraLamiéem the

assigned sensors. [0008]  Here, it is desirable that the identification means and the internal
optimizatie@nerggny/heecixecrdad aivé thiecophimiz aoviprasigdeyl timet et ¢éangé bptitdiratjar restarsed.
Also, it is desirable that the unit further includes a relationship table for identifying in advance whether

or not opelatfdIRBeask R diaenatemtiestiaiRiRéesshep iIids fesiakls, akem '£irikge of
the optimization processing by the internal optimization means is changed by information in the
relationshi LUbYS ol 1R HeSFAE et i A LB A LB RO AR s
assumed tp ppriechcandirligh assienrddagilticnitia spiBaiRAtern Jadheitit e epasay hralrnse:
Also, it is desirable that the optimization processing for saving energy is performed at least in two
stages inchysting ztioitiadcstegsinghfon Beevimojtaadarenylis ipstidecindhst targedaiddies iocheditagted, and
a stage when the other unit is newly installed or restarted in a steady operation thereafter. Also, it is

desirable #RiiAlctiraptiMieatibe potissayininsaigs BRiaurhiySinporasiastedinorsa&Raein

the unit in advance and optimization processing in a range of a plurality of operation gondifions read by
searching BEETHIE QUG B o R dtr IR F e G Sha W PP e ABE Aed.
optimizatiqn R&GeS5IBoPASIRANEPtMIZABAS SRRIERRIR &N Al etk R e Ml AR RIMBERY N
processing is executed by a genetic algorithm.

conditions stored in the unit in advance and oation processing in a range of a

plurality of operation conditions read by searchihg related units are performed in the

initial stage, and thereby at least three-stagenigdtion processing is performed. Also, it

is desirable that at least one of the optimizawacessing is executed by a genetic

algorithm.

[0009]

According to a second embodiment of the presergntion, there is provided an

energy saving system for a building, wherein uatsording to any one of the above are



[0009] According to a second embodiment of the present invention, there is provided an energy
saving system for a building, wherein units according to any one of the above are connected in a
communicable manner with each other through a communication network. Here, it is desirable that the
unit has a parallel relationship with any one of the other units, and is allowed to be flexibly installed
and abolished. Also, it is desirable that a new candidate for an operation condition is introduced in the

system wHENASRGHUAIASIBUBHNSARIPRRAG Ui fisGRaRaPIgUGD FoFOm IERMAHRP DM
embodimettpf thapiesentvenigRcEes LroYdedaRaNEIIGaRUng snenar i
|nclud|ng. a cornmunication means for a |0WIng ﬁ'] server 1o co%munlca e Wﬁh a plurality Olfl chehts, a

client-specifig|infoamaiien #PRIeE@APSAREAIBHSNATAHBAIRNATBN RXshassieabie taEmat belween
different clients on a location, a structure, an environmental condition of a target building in which the
client is insatidutlaaadanfmmoptoation cemdifiong sheteethsvethassygtet tolthe alieetvamitfacdiddsd,
assigned to the client; an identification means for identifying an internal client being another client
installed it &JetiPYiIi s @ntedternal client being another client installed in a building other
than the target kz)wgi by the client-specific information; an internal optimization means for reading an
energy calculati e;%gression of an internal client identified by the identification means, selecting any

one of operation seREHIMY RECHIARRANERHEBINRIID 80 YRECSrEXRRARDA, AR ERETSY SidlFided O]

expression of an entire target building and performing simulation, and optimizing an energy balance of
the target baidingpa seldteyl efierd\sdarch innddimgyfoinskatitdgngrfon otheatoie ntehasirigraadlavahige ctural
condition related to the client, and including a client determined by the identification means as an

external cllBRt$8HEHIOAABALTBANES inEHPMERY: ahalBmiieNEFRRE ExieiRaAMGbRnisIGee

processing,megns Jor-ieading an epsration condiian.caespanding odbe dieni o ihg.other fnternal
clients an ex?erna? cllsents %earcﬁeé1 y the relaté c‘ﬁeﬁ search means, performing S|mu?atcl)on using

the read opRIAHiGN, GPSHIGNRNGINERIYT SN CERGHIBHRR R SSHARY M ARIIZENEIRAIGRErY

balance of the target building. [0011]  According to a fourth embodiment of the present invention,
there is prawtkdtben ameigjosmatigrsyeteineintifyidigghe sereassigoetint tthineledvendrfdaligksality of
clients connected to the server in a communicable manner, wherein the clients include an input means

for receivif§HIRAalbATPFlISBESsAMs BisiHeatieniHBABRIEERH TS AR IHRIARS RACHHaHIY the

faciies asgigfed Qi HRiRean e ML BRSNS R0 Al R, SSmmEn Rlgp with
installed in a building other than the target bimddby the client-specific information; an
internal optimization means for reading an energlgudation expression of an internal
client identified by the identification means, stieg any one of operation conditions
provided in the server in advance, composing anggrealculation expression of an entire
target building and performing simulation, and opting an energy balance of the target
building; a related client search means for seagchior other clients having an
architectural condition related to the client, andluding a client determined by the
identification means as an external client in addito the other internal clients; and an
internal and external optimization processing mefanseading an operation condition
corresponding to the client from the other interclants and external clients searched by
the related client search means, performing sinmraising the read operation condition

and the entire energy calculation expression, grtinizing an energy balance of the

target building.



[Effect of the Invention] [0012] It becomes possible to save energy and to minimize emissions of
carbon dioxide on an objectively optimum condition without depending on knowledge and skill of a
responsible person who performs operation of the individual building. In saving energy of a target
building, it is possible to refer to energy saving conditions of a building that has achieved utmost
energy saving among many buildings including buildings other than the target building, and thus it is
possible to autormétiedlly achieve utmost energy saving and minimization of carbon dioxide emissions

substantially equally s 1 ik e RRssRRBANONe JPIe! Rrseraiansl Yranngsiogsan ol 1

Fig. 1 is a conceptua am of a' systeminw a plurality of units are connecte

communicafery)eiuiny By BRuRHN ARG ML BiGYRle IBesvIRihIE ‘Sb SV EiIGnd I8 BI0IRHK AR ALs
illustrating a schematic configuration of a unit.
connected to the server in a communicable manrtegrein the clients include an input
means for receiving information from sensors asgigio the clients, an operation means
for operating the facilities assigned to the ckenand a communication means for
allowing mutual communication with the server.
[Effect of the Invention]
[0012]
It becomes possible to save energy and to minienaissions of carbon dioxide on
an objectively optimum condition without dependiog knowledge and skill of a
responsible person who performs operation of tdevidual building. In saving energy of
a target building, it is possible to refer to ernyesgving conditions of a building that has
achieved utmost energy saving among many buildimgsiding buildings other than the
target building, and thus it is possible to autooadlyy achieve utmost energy saving and
minimization of carbon dioxide emissions substdiytiequally to that with the passage of
time.
[Brief Description of Drawings]
[0013]
[Fig. 1] Fig. 1 is a conceptual diagram of a system inctvha plurality of units are
connected through a communication network in a allyt@ommunicable manner.
[Fig. 2] Fig. 2 is a block diagram illustrating a schemabnfiguration of a unit.
[Fig. 3] Fig. 3 is a flowchart schematically illustragian initial processing flow of the
unit.
[Fig. 4 Fig. 4 is a block diagram illustrating a relasbip between a unit initial
processing section and other means.

[Fig. 5] Fig. 5 is a flowchart illustrating detailed preseng in S100 step.
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[Fig. 3] Fig. 3 is a flowchart schematically illustrating an initial processing flow of the unit. [Fig. 4] Fig.
4 is a block diagram illustrating a relationship between a unit initial processing section and other
means. [Fig. 5] Fig. 5 is a flowchart illustrating detailed processing in S100 step. [Fig. 6] Fig. 6is a
block diagram illustrating a relationship between an internal and total optimization processing section

and the other means. [:-:g 7] Fig. 7 is_a flowchart illustrating detailed processing of S200 step. HFig. 8]
Fig. 8 is a bibtk Gladrgmbiliaralfg & Rasenhiksdnka feATRBRaMEaN GhIYstRRZahdHota

22)(;:;58?;%8%“9&%@ pt%%gégﬁl; gngee%%%. n[%irgd %llgig[.h%'jsn%g%vsvchart illustrating detailed processing of

[Fig. 7] Fig. 7 is a flowchart illustrating detailed preseng of S200 step.

[Fig. 8] Fig. 8 is a block diagram illustrating a relasbip between an internal and local
optimization processing section and the other means

[Fig. 9] Fig. 9 is a flowchart illustrating detailed preseng of S300 step.

[Fig. 10] Fig. 10 is a block diagram illustrating a relasbip between a related unit
search processing section and the other means.

[Fig. 11] Fig. 11 is a flowchart illustrating detailed pessing of S400 step.

[Fig. 12] Fig. 12 is a block diagram illustrating a relasbip between an internal and
external optimization section and the other means.

[Fig. 13] Fig. 13 is a flowchart illustrating detailed pessing of S500 step.

[Fig. 14] Fig. 14 is a flowchart schematically illustratiag initial processing flow of a
unit in charge of a plurality of facilities.

[Fig. 15] Fig. 15 is a flowchart schematically illustratiagsteady processing flow of a
unit.

[Fig. 16] Fig. 16 is a block diagram illustrating a relasbip between an operation
processing section and the other means.

[Fig. 17] Fig. 17 is a block diagram illustrating a relasbip between an additional part
optimization section and the other means.

[Fig. 18] Fig. 18 is a flowchart illustrating detailed pessing of S800 step.

[Fig. 19] Fig. 19 is a flowchart schematically illustratiagsteady processing flow of a
unit in charge of a plurality of facilities.

[Fig. 20] Fig. 20 is a diagram illustrating a schematic fguration in the case of
configuring a client/server system.

[Description of Embodiments]

[0014]



[Fig. 10] Fig. 10 is a block diagram illustrating a relationship between a related unit search processing
section and the other means. [Fig. 11] Fig. 11 is a flowchart illustrating detailed processing of S400
step. [Fig. 12] Fig. 12 is a block diagram illustrating a relationship between an internal and external
optimization section and the other means. [Fig. 13] Fig. 13 is a flowchart illustrating detailed
processing of S500 step.._ [Fig. 14{ Fig. 14 is a flowchart schematlcall% illustrating an initial processmg

flow of a unit in cﬁapé‘é‘éﬁ%t'ﬁﬁhr&‘ﬂ Y B?feﬂﬂ{ﬁiés"f[ﬁ@ gBYaagIMens AURSSERLSERERREAEa I
llustrating %Eél%%%\é %"fheS%l &;‘”‘RH Fd. &r?tlcf g@%%@?'%% ‘B‘E}ﬁ&‘?ﬁa Bretrasigtfon

relatlonshlp etween an opera rocessmg on an er mea
of two buildings or more, inside of WhICh or in tleeirroundings thereof people or

machines work for various activities during daytioreat night by consuming energy, and
the building is considered integrally for which eemanagement is performed. The use
of the building may be any one of the following: affice, a house, a factory, a
commercial building, a hotel, a hospital, etc.,nway be a collection of buildings for a
plurality of uses. Further, as long as energy rgameent is performed integrally, the
building may be a certain area including a pluyatit buildings that are built adjacent to
each other or in the vicinity, road facilitiesuithination facilities, traffic control facilities,
parking facilities, electric power facilities thaerform power transmission and power
generation, hot-water supply facilities, etc.

[0015]

In this regard, for convenience of description,ewha specific unit (hereinafter
sometimes this is referred to as a target unitpken notice of, a specific building in
which the unit is installed is called a target 8ung in distinction from the other buildings
in which the other units are installed. Also, arplity of units that are installed in the
target building is called internal units includitige target unit of interest, and units that are
installed in the buildings other than the targetdaog are called external units.

[0016]

Also, facilities means building apparatuses arddlifa machines including those
installed in the target building. The building apgtuses means apparatuses that are
installed as a part of the building, and apparatubat become doorways for which
material exchange or energy exchange is contrblé&taleen the inside and the outside of
the building, for example, windows with opening&ilty mechanisms, ventilating
openings (hereinafter they are referred to typycads windows), doors with

opening/closing mechanisms, shutters, etc., irséime manner, removable roofs, window
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[Fig. 17] Fig. 17 is a block diagram illustrating a relationship between an additional part optimization
section and the other means. [Fig. 18] Fig. 18 is a flowchart illustrating detailed processing of S800
step. [Fig. 19] Fig. 19 is a flowchart schematically illustrating a steady processing flow of a unit in
charge of a plurality of facilities. [Fig. 20] Fig. 20 is a diagram illustrating a schematic configuration in
the case of configuring a client/server system. [Description of Embodiments] [0014]
roofs, Touvers, etc., (hereinafter they are sinmeffierred to typically ‘as doors). Further,
the building apparatuses include elements throulgichwheat exchange is disregarded in
many cases in daily operation, such as fixed roe#dls, and usual glass windows that are
exposed to the outside air. It is difficult to tah such an element on a daily basis, but
the elements are considered as elements that mggdvement for saving energy. Also,
facility machines means machinery that consumeageaerates energy with its operation,
and that can be controlled through an operatioelpama facility control section, etc. The
machinery that directly consumes energy or indiyeaffecting energy consumption of a
building includes, for example, facility equipmesich as an air conditioner, a ventilating
machine, a lighting instrument, a heat source eqaif, a boiler, a cooling tower, a heat
pump air conditioner, etc., gas equipment for wideding or drainage or sanitary, such as
a feed water and drainage pump, hot water supplipetent, a fuel battery, etc., electric
facility equipment, such as a receiving and tramsiog electricity facility, a generator, a
rechargeable battery, a capacitor, etc., machihat use electrical energy, such as a
refrigerator, a heating cabinet, a copy machinegraputer, a printer, etc., equipment that
uses fossil fuel, such as a gas stove, a keroseaterhetc. Further, machinery that can
generate energy by itself, such as a solar poweerggon apparatus, a wind power
apparatus are also included.

[0017]

Fig. 1 is a conceptual diagram illustrating a scagc configuration of an
embodiment of an energy saving system using uitplurality of units 1 are installed in
buildings 50 to 52, which are surrounded by brokess, respectively, in the figure. Each
unit has sensors 21 and 31, and facility controtises 42 capable of controlling the
assigned facilities in an part assigned to each itself in the target building. And
individual units are mutually connected throughammunication network 12, and are

allowed to communicate with each other autonomoualynethod of connecting each unit

1 with the communication network 12 may be an imthejgnt connection of each unit 1
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A description will be given of an embodiment of the present invention with reference to the drawings. A
building mentioned here means one building or a collection of two buildings or more, inside of which or
in the surroundings thereof people or machines work for various activities during daytime or at night by
consuming energy, and the building is considered integrally for which energy management is
performed. The use of the building maW%?Ka]%one of the following: an office, a house, a factory, a

commercidV iR §ARBLRICRERZ A _ Ry @@oﬁe‘%ﬂ%ﬁ@@éﬁﬁg@ M%!’pmfﬂémﬂyi%f uses.
Further, ascgcit%qéa&gaelrigy %ﬁﬂﬁg%&tguiﬁ%&g&#@e&'rl'ﬁe%{%!&r %@n%pdﬁzt@gw@ ,%&%%ﬁ%gﬁ I::

including a’p ity 0 builg‘lngs ar acent to each other or'ih VICini

iluminatiop dagtitiestrafiic conreldasiitissarerknarasilienalnstianenes faciiigsbatmasiem
power transmission and power generation, hot-water supply facilities, etc. [0015]  In this regard, for
convenienowitfalbscoptionwate, sandeexanyplifidok pintkte ks ree tnwds| ¢hie lispledaeedaiovaska target
unit) is taken notice of, a specific building in which the unit is installed is called a target building in
distinction Fidm RSEARE rEIRFRI VKIS PN tRA dalnRE BRI ANEANRIso, a plurality of units that
are installed in t%é&éget building is called internal units including the target unit of interest, and units
that are installed'in buildings other than the target building are called external units. [0016]  Also,
facilities means hypdinganparaisnes aof &eiityangehines eriydirsthosaringtalad e due thraet
building. The building apparatuses means apparatuses that are installed as a part of the building, and
apparatusesthaioh ammmedioorwaysao femhicio biaesidbexxcimmgtfor erangylexelaahgeacaittbéed
between the inside and the outside of the building, for example, windows with opening/closing
mechanisriS0pe Do pRHTHG S RErdRiaREE T EJesETc RGN o Wi AP AY ARG ST ASith
opening/cllcr)]ssj | éndei%hﬁunismﬂ esi%tﬁ%{s etfﬁ, t'H. éhe same, manner, remC}vabIe roofsh gv]igdﬁnl_\ﬁ/e Sroaorfes,

louvers, etc.; (hereina & ne'y are sim) y referred 10 yplggff;ggsm(f‘onélrs =i, Oerrs, e buﬁdlng

apparatusggAfeide SIBIIRN MBI NSRS Gl XERANSRaSiBEC SR AR SirTeaiiecapes {argatly

operation, such as fixed roofs, walls, and usual glass windows that are exposed to the outside air. It is
difficult to baiitfivigsuirhcas e ldratalt eratotsilgrbasisd b uitre flemastexdensiomsaawsbastaletimnts that
need improvement for saving energy. Also, facility machines means machinery that consumes or
generates BRGNS, iBGRBFRIBN d8RERRR CArlasditghtBnewHRSgW R repaHenBIa tacility
control sectign,.etc, The machipery that directly cansumes energy or indirectly affecting ener
consumpBbr o RN R 1, SULRE. o TP oAt LU 4 41 S UBh R e
ventilating giagbifship AL S BRRE i BEEhBOMIG LARNP IR LAISS BeRliRoipWerlcedIeal
pump air conditioner, etc., gas equipment for water feéding or drainage or sanitary, such as a feed
water and slysiaagegpaile, diotheatginguitybdein eoeoitd arfitie ibstdé aticriandlativlisfanidint efjthement,
such as a receiving and transforming electricity facility, a generator, a rechargeable battery, a

capacitor, Sii¢ICtae iandstheafecititias caf dhiee Reildinguchmss reeafith eatdt, WiHeahHgteabassionebpy
machine, f;[l

neater, eidE MRS Ry SHa o ORI ey LRSS omeraton
apparatus, a Win[jogwrer apparatus are also included.
Fig. 2 is a block diagram illustrating a schemabafiguration of one unit. A unit
is a computer including a storage means 200 farmndtion, such as a hard disk and a
flash memory, a computer program that is read filoenstorage means 200, and a control
section 100 including a CPU that runs thereby. thieur the unit includes various
interfaces, for example, a communication meansh&0is connected to a communication
network 12 for allowing communication among thetsinand for obtaining external data,

such as an amount of rainfall, a wind speed, a wimgkction, etc., from the

Meteorological Agency and the like through a comioation network as needed, an
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[0017] Fig. 1is a conceptual diagram illustrating a schematic configuration of an embodiment of an
energy saving system using units. A plurality of units 1 are installed in buildings 50 to 52, which are
surrounded by broken lines, respectively, in the figure. Each unit has sensors 21 and 31, and facility
control sections 42 capable of controlling the assigned facilities in an part assigned to each unit itself in
the target building. And individual units are mutually connected through a communication network 12,

and are alRINP NS ARITEAIE R RARRSANF ARSHRAIISRERIURA HolRRAHRN HM unit 1
e o » . _ o g €Sk
communiclos TS e A e R S A M1

by Wirebs%\'/%@di’r@c%ﬁ%damﬁ%@éuﬁe,tB@r@ﬂH@PﬁiﬁﬁB@M@W@FH a4 odier, Elf@._,qaraﬁw RIGRIRNtABIWOrK
may be any network allowing the units to mutually communicate, and exemplified by the Internet, a

mobile teldphiotegn etwoperatPH $ etettionk naeens &0 wirataist@Eowge dhetperatocisassan Bitrtnsdt.
[0018] One unitis installed for each range in a relatively close vicinity that needs little work for

connectioRdRAHY él FrIRAL R HOHRE AP SEHBI MR WSt (ORI XRE AL EORAERRY; Blch

foor,for eqgh elacl( oulst, 2 s 8 BRI ol g stalerb i s eptie byl i dus
manner, a ough marX/ of sensors and facilities'are scatteread’around remote Tocations with each other

because of fierstoigH M e radrtpebbublissciidbrase tial mieratians a6 Madariier YirlpRuie) #s

extension or reconstruction of the building, increase or decrease of facilities, etc., new units installation
or abolishtenfadtalyifog,tfiestha et fatiois wulffioee givaih dh & casayyresrehtharehasoatyaoualcdrite
parallel relationship with each other without having priorities, and thus it is possible to build a system

capable of @AHHEMGIRNNY it A LGN it iR IMiEih dRd 2BERMRIPIEPR Jfithes Y ARl the
s e R S L g e gl nd e cssines serors

[0020]

First, a description will be given of the storageans 200. In this regard, all pieces
of information stored in the storage means of eanh is generated and stored in
accordance with a common protocol to the othersymihd thus it is possible to compare
and exchange the information among the units. Thithe same for information on
building structures and environments, measurem#ntmation of the sensors, energy-
balance calculation expressions of the facilitees] operation conditions.

[0021]

A unit-specific information table 210 stores infation that is specific to an
individual unit, for example, identification infomtion for identifying the unit to
distinguish the unit from the other units, buildirgentification information, such as a
name, an address, latitude and longitude, a posti, etc., that can identify the target
building, information on target building use andommation identifying position of the
unit in the building, identification information dhe assigned sensors and installation
position information, identification information ttie assigned facilities, information for a
type, and installation position information of thesigned facilities, a total floor area in the

range assigned to the unit, an air conditioningaamtc. Further, the unit-specific



Fig. 2 is a block diagram illustrating a schematic configuration of one unit. A unit is a computer
including a storage means 200 for information, such as a hard disk and a flash memory, a computer
program that is read from the storage means 200, and a control section 100 including a CPU that runs
thereby. Further, the unit includes various interfaces, for example, a communication means 10 that is
connected to a communication network 12 for allowing communication among the units, and for

obtaining dXtermAtpRdaBIRH A8 SHPERSoERYBIUE TR AHERP irs WAFREHIRAEKERY &6 I IR the

Meteorological Ageney anddne ke Iayolm SRPBUIEGIIRN ARINGKGAS Beeded an OMiRATEN

sensor inpu eans connectedto th ecelving Intformaton from the environmen

that meas%ﬁ%é%ﬁ%&ﬁmeﬁ'ieélJFélrﬁ‘ér‘@é@lp@éﬁ%’r’@ehE’f&ﬁﬁji%ﬂﬁiﬁ@aﬂﬁﬁqﬂ%rﬁg@fﬁwya@ﬁsmne’
number of persons in a room, etc., in and around the building, an operation detection means 30 that
detects thnowgiivéineod drats ms éms casxlghed a éagbty pdsdssigoEtbtest e dndas rsp et iesdi droenahe
outside of the system by a Person, etc. and a facility operation means 40 chable of controlling the
facilities 4VH¥iyrReanE wallsningHGlign Sfgieary Conaithecesis, Tee A fiwaliamnich #ésake
of simplicity, in the following, first, a description will be given of the case where there is_onl of the
faciios 2 oMaRY llraeP TR g thde i e oo AR S e LR e e
there are aJHialishofEAHERS ARBIGRSETR LiscangetdinielQBRRlildifg Stor BRaRSMECTWHbRRGIvVen of

the storage means 200. In this regard, all pieces of information stored in the storage means of each
unit is genevatedadion stbied deacdbetawbectvitute coralihohtiegeidalilditiee gethe suniightadd ot is
possible to compare and exchange the information among the units. This is the same for information
on building" RS AR PBRVDARTE AEIMEESHIEM SR i t$ siaisealRsdFe M HERS J1BHRhce
calculation ex rsesssio cs)rog g|1e Yaﬁirhitieghgnd q[;)oa%anticon S ditL‘ons. .O(r)lze%] o fﬁ El}erit-l p%%i;fic i.Pf%rSnéation
table 210 ABFESIAISITALON that 18 pe0|ﬁ%y[o an individua %nﬁorgexample, [deftification in?ormation
for identifylgiie sinikisyHatiDa R isunih i amribe RthrkaRiteniding: idepitisatio tintaematen.
such as a name, an address, latitude and longitude, a postal code, etc., that can identify the target
building, irtforenati®y stotargesumhildinfgrosatiand inisrmedsititE elwfifgowiastidadifitibe whitvhitie
building, identification information of the assigned sensors and installation position information,

identificatiGHIHiBEnEBSIPBI M dHSSigrRid REcHRIb2 MeF SPHIIBR TSR isEN akd e RNE 1R BYSoA

information ot[ th(geasslpélgf {gcilities, a total floor area in the range assigned to the unit, an air
conditioninﬁ]%\?e ,%%. r?ie(,’ the unit-specific

[0022]

An internal unit identification table 220 storedgarmation for identifying which
unit is an internal unit that is installed in therget building among a plurality of units
constituting the system. This table is generatedhk initial processing after the unit is
installed in the processing performed by the unitidl processing section 110. Also,
when a new unit is added to the system, and ifuthie is an internal unit, the unit is
additionally recorded in the table. The reason Why table is provided is that the other
units are also installed in buildings other thaa térget building, and thus it is necessary
to distinguish the other units and the internataithat are installed in the target building
and in the range for energy saving. By storingthis table, it is possible to easily
distinguish internal units and external units withmaking a search, and thus it becomes

possible to easily obtain energy balance of thgetavuilding.



information table 210 stores structure information of the entire target building or in the range assigned
to the unit, specifically, basic structure information such as the building is made of wood or steel
reinforced concrete, etc., and identification information such as a number of floors in the assigned
range, position of windows and doors, directions of windows and walls, insulation efficiency of walls,
the opposite side of a wall is which one of outdoor air, a corridor or a room, etc. Also, the unit-specific
information table[®983%tores environment information specific to the target building, for example,
sunshine informajian which desrifesubist sl gl the laigeruliing asizsunlighiand how
many hours in one day on a fair weather, etc., and also stores calculation item information necessary
for calculagpengngyayrbRIGNEE iBf SR rANKE AP EISEe S enEig st f£¢AitIERARCRIBERS Ahinfeemtion are
input and stored in advance when the unit is installed for the first time. By storing such information, it is
possible tdolertify wperatiaoilitiesditovisiobf hédintuesreceor beist snge shahtedunit, leendefatdisisihguish
the internal units and the external units described later. [0022 An internal unit identification table

220 stores@6ralidn AFIRIBHARhEPWARINPitREASHIREIERINHREY S o AEW I IREMAHR Building

among a plurality pf units, constituting the_system. This tahle is genetated by the initial processing after
A 11 R B N e e L VAL
new unit igsldqd Hfébﬁiéﬁﬁgama@'&@hftr@leo?r\‘}éiﬁ)ﬁﬁ fﬁiﬁﬁ“ﬁhmﬁ?’iIV%HG@H?%@QH%%@\W;SP@P_EH@ In
the table. The reason why this table is provided is that the other units are also installed in buildings
other thandatteetarfgetlitiesdithgoagh tters peianeee ssang hindisteagdistintize thife infhusnaed ithdonteznal

units that are installed in the target building and in the range for energy sa_vgg._ By storing in this table,
it is possibIAIIESSIN ALHAGGRH MMBIAEP NS i3t @ RispAali N LihBAdiadHE Bs<aeh viIehus it
becomes p(ijiblT to eas]jl)( obta{n en ma;(itbalan%e of tigje st%weiobrmg%{r]lrﬂaléoozz)’ A relati?nshig table

230 is a table tha %ré%tﬁlesh\?vr'l?cﬁrgfa he Othet faties are P A snced iy ocgesr%t\l’g)netﬁ each of

the assignggfagifiieminARGEONdaBE, identidesiewia OrsiRlian Genditiepsiofihrinfiusneed fagilities

are changed. The relationship table 230 is determined for each of the assigned facilities in advance,
and informatiEmés inpitste oh atine: starsdl ahiereéha faettines \wesigngyddodhef uhie i$cikty. daeiceasisn why
this table is provided is that control of various facilities primarily influences the control of the other
facilities th@BQQBQQW@dﬁJFB?S%%%M@,eéﬁ:.thﬁn@ﬁm%%ﬁﬁé\é'ﬁ@d%%@%ﬁﬁﬁ@ﬂ"WﬁQv@rﬁ%e. A

relationshig table of an existin it is modified in the case re at.least one of the internal units is
changed SYHERGH Y B nR e SiE SYatem JeTatimmirtics: OrR bl Nk T adicere
new softwgeisAssiad 1 fdTeR IR AlIHSH¥BRLU RIS dhR, case where a setting value of any one
of the facility devices is changed, and in the case where the assigned facilities device is changed or
removed, etc. Whedra]new unit is added to the system, relationship tables of the existing units are
added on the basis of the relationship table stored in the new unit.

Incidentally, the case where the facilities priflyainfluence the other facilities in
energy aspect, for example, the case where operataies of window opening/closing
apparatuses and ventilation fans change a roome@tye and humidity so that the
operation load of the air conditioner is influencadd the case where operation states of
manufacturing machines and office machines genéesiewith their operation so that the
operation load of the air conditioner is influencett. Also, the case is included where an
operation state of an apparatus adjusting anglesrafow shades changes an amount of
sunlight entering into a room so that the illumioatioad and the air conditioning load are
influenced. Also, the case is included where agrafon state of an air conditioner for a

certain room influences the operation state ofaineconditioner of the other rooms and

the corridors that are communicating with that roofiso, the case is included where an
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[0024] Incidentally, the case where the facilities primarily influence the other facilities in energy
aspect, for example, the case where operation states of window opening/closing apparatuses and
ventilation fans change a room temperature and humidity so that the operation load of the air
conditioner is influenced, and the case where operation states of manufacturing machines and office
machines generate heat with their operation so that the operation load of the air conditioner is

inﬂuenced?@ﬁf@}i%,sﬁ‘?éec%@% ﬁ\iélﬁ@é‘tﬂ’mﬂé‘?é M'Bﬁ@f&ﬁdﬁpﬂﬁt@@ﬁéﬂqp@a‘iﬁ@ ﬂaﬁfnﬁraﬁgles of
window Sh%f%ie?&?&?%%cqntﬁ%l%@ ﬂés%ﬁl?gghl egt%'&%i%?pae r%gm%%&“ﬁ &'ﬁ%ﬁ'!&‘{?‘%ﬁb".ﬁdﬂ fand
itl 0 : ded w

t
the air con INg 1oa are influence SO, the case IS Inclu ere an operation state o an air

conditionem_gb atper t@&%@mﬁ@f&m%ﬁ@%oﬁﬁﬁﬁﬁét@fe@mr@ I%P@H&Qﬂ&ﬁ(ﬂ{ thgiQIRsyrooms
and the corridors that are communicating with that room. Also, the case is included where an

operation stetderfanadincntitonell ifsituen te srepecatib neadtEnctoivaterdooitr dtle sefinigeraver, etc.,
that are installed in a room under the influence of that air conditioner. Also, the case is included where
existence 6PN HGindNBUERERI IR REfFORACR IR IORER B RYIdRNSPRER BRIHHBRALYORAL and
existence Ofa?l.w hwn;h lﬁﬁlee sun o otrhe contrarr¥ etc.,é?]w.lﬁgcgféheélr ﬁ?é]dl{hoenln load_of an mFlde

space part\ﬁ’lone IyS that wah o This 18 ﬁlulgsssa%v'e ?lng\éj a8aWindows and fixed roofs. O the other hand,

a normal ilinaiasHosEd PR PiREe Sic ISsalairebipmn LriibRUBNAs AN AT AT haatis
generated by lighting, and thus it is possible to disregard influence on the other facilities. Accordingly,
it is not negessaayad biohgthiad)wnthatios ipedpossitile iwkEbarsmiuable DO othetof@gisesh a
relationship table makes it apparent whether there are influences between the facilities in energy, and
it become<\56QEHNELG [HENARF ABRERSBRAHYSIRTE B HARIHPB fad it tREalRSHIGRRd.
Thereby, it becomﬁasier to perform optimization processing in order to save energy. [0026]

Storing such a relationship table makes it appgandrether there are influences
between the facilities in energy, and it becomesside to identify how to change the
operation of the facilities that are influenced.hefleby, it becomes easier to perform
optimization processing in order to save energy.

[0026]

An internal unit information table 240 is a talthat stores information on energy-
balance calculation expressions and operation nmdtion that are actually used in
operation, and that have been read from each adtemt in accordance with calculation
item information stored in the unit-specific infaation table 210. By providing this table,
it becomes possible to perform energy simulatiothefentire target building in the unit as
necessary. This table is updated each time whéormation on energy-balance
calculation expressions and operation informatiat are used in each unit are changed in
accordance with the changes.

[0027]

A relational expression and condition table 25@ isable in which a plurality of

pairs of combinations of an energy-balance calmraexpression and an operation

condition that are assumed to be suitable for tb&igaed facilities are provided in



An internal unit information table 240 is a table that stores information on energy-balance calculation
expressions and operation information that are actually used in operation, and that have been read
from each internal unit in accordance with calculation item information stored in the unit-specific
information table 210. By providing this table, it becomes possible to perform energy simulation of the
entire target building in the unit as necessary. This table is updated each time when information on

energy-baRMRNESICAMIcH AR 2RIBH AndepettibriSniBRREFEHaReIYY RAIGTITR R CHRtGR
changed i%gﬁ%og
C

e P WS R I

[
a uraﬁt of pairs or com ons oran energ n expression and an

operation W@Bdh@ﬂﬁ@@&m& grietiEablaher Hon aa %ff_%ﬁ'@t@sfg'ﬁd_%f Q‘éﬂ@é‘ B gpféva_nce

and stored before a new unit is installed. The energy-balance calculation expression is an expression

for obtainingian &hergpésitoneconttitassighees dmye inpeddity<alddizdido idnchteégent@id and

consume energy in the assigned range of the unit. The operation condition defines how much weight is
leikEﬂc'

added to elBRgh NEPRHRIANGHGRP F5ICHRSPA TR §RFIMBME V1P a Heh 4SS, BNMACESIRICRI use

characteri%i{g gf H&flenbuilding. [0028] In the case of performing control in consideration of natural
environment, i Becomes problems to identify what is a factor that dominates the overall assigned
range regardlesggopgyiod of time or what is a dominant factor in a limited time period, because there
may be various patterns in variations of energy balance. For example, year-round energy consumption
may be reduced by tuntadbeg @ ceetdonrd agwitbnér diffier erdpsadterativbmahabbfeheimtherertaystout of
365 days in a year. On the contrary, there may be a case where it is better to correctly control a

decisive f¢6PTBFa BERYSMMiRAIGNEsIHa NG RalPodEENAFRE Hif nedalRSHaYastEanes each

season. For exadpeole, there may lge operat}?n[cond(i}ions etf. that iF is.desirable to. 3in|¥ control the
redardicss a perio Ime or what 1S d onwﬁanofrm.a mite h e period, b cayse
amount of 'solar radration in air conditioning 1h winter, whereas, it iS desirable {0 mainly’contro

movement b REFRAYSHE AU RARIHRREIIN S WARRASIDPEpURIaAdMRLBY & RQRTFN: ElficaenEVRY

including these factors.
energy consumption may be reduced by controllingréain day with a different pattern
from that of the other days out of 365 days in arye€n the contrary, there may be a case
where it is better to correctly control a decidiaetor for a daily situation. The same thing
may occur in one day, and also may occur for eads®. For example, there may be
operation conditions, etc., that it is desirablentainly control the amount of solar
radiation in air conditioning in winter, whereasisi desirable to mainly control movement
of persons in air conditioning in summer. It isspible to improve control efficiency by
including these factors.

[0029]

Further, this is the same for the assigned faslit For example, some of the
facilities save energy by short-time operation, #relother of the facilities save energy by
long-time operation. Some of cooling machines thake cold water change efficiency
depending on difference in outdoor air temperaamd humidity. Also, there are cases
where energy saving is promoted at day and nighoted by accumulating heat at night
and reducing generation of heat in daytime, andetlage cases where energy saving is

promoted for one week as a unit by accumulating le@aSaturday and Sunday and
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[0029] Further, this is the same for the assigned facilities. For example, some of the facilities save
energy by short-time operation, and the other of the facilities save energy by long-time operation.
Some of cooling machines that make cold water change efficiency depending on difference in outdoor
air temperature and humidity. Also, there are cases where energy saving is promoted at day and night
in total by accumulating heat at night and reducing generation of heat in daétime, and there are cases

where eneiggHSHhg 8 BRAIRBAN Tt ROWIERRKES Younfh 6P BEFIRIIIRY RLKISIS Sheaneigian
Sundey e ST SEAGR AR S, AN A AL s

condition, €fc e suitab e individu es are provi In advance. In

this mannegh, Hig/aResation %@iﬂm&ﬁcﬁﬁé%ﬁé@aﬁ%ﬂsw&teg QHE@@%fQ’deﬁ@éféﬂn&ﬂ FEnge
are studied in advance, and some candidates are stored in the relational expression and condition

table 250. $0ita0le fomthieisassgned, iaisgeoasibidiidieddruimtiyeacohnsoinmeticasdasaasoptenstatizh in
condition at first, and thus it becomes easy to reach an optimum condition. Also, there is a possibility
that energWEd@ﬁE@@l&ﬂﬁiﬁﬁ@kb?@?sRﬂ%dﬂm 6ﬁgk%ﬁgqconditions that are different from those
used in each unirL&S %'Lptroduced into the system each time a new unit is installed in the system.
Accordingly, there ariSes a possibility that energy saving level is improved more for the other units.

[0031] In this manner, it is possible to search the comidns for an optimization
condition at first, and thus it becomes easy tohiean optimum condition. Also, there is a
possibility that energy-balance calculation expoess and operation conditions that are
different from those used in each unit are intredlimto the system each time a new unit
is installed in the system. Accordingly, theresasi a possibility that energy saving level is
improved more for the other units.

[0031]

A control history information table 260 is a tahle which history of control
performed on the assigned facilities of the unistgred. By providing such a table, it
becomes possible to return from the operation ¢mmdi, etc., that have been employed
for actual operation to the previous operation domns, etc., with a situation change after
that. Also, in the case where an operation camdithat was determined to have
advantages for improving energy saving by a prionuation is turned out to be
ineffective in the actual operation after thathéicomes possible to return to the previous
condition by performing evaluation by autocorredati Also, for example, an operation
condition that was optimum at a certain seasony@ae ago has become not optimum
and has not been employed by a change of the sasonit becomes possible to be
employed again when the same season comes around.

[0032]

An optimized expression and condition identifioattable 270 is a table that stores

the calculation items necessary for calculatingenargy balance of the target building,
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A control history information table 260 is a table in which history of control performed on the assigned
facilities of the unit is stored. By providing such a table, it becomes possible to return from the
operation conditions, etc., that have been employed for actual operation to the previous operation
conditions, etc., with a situation change after that. Also, in the case where an operation condition that
was determined to have advantages for improving energy saving tgia prior simulation is turned out to

be ineffectitfin'ife SBRIAVRRARSH SAURLL T FELERSOPoLEH ERE ROM FORHIISRIBAS é5Rdition
o ; i~ - ; d /
ot o e o o e R o P p SRR T 8, 28 oy o

change Ofﬁkﬁlﬁ%sgﬂmé)_ém@%@ﬁ% Hﬁﬁ§iHﬁd@r@t&fﬁH|QY%%9%JBIéV§@Pé§Q:§_%WﬁtﬁWﬁ%ﬂ1§9mGS
around. [0032]  An optimized expression and condition identification table 270 is a table that stores

the calculativeriteinslaece ssalgufatical@iptiessameneny oplaraenltibesavges i uidingnitanttihle
energy-balance calculation expression and the operation condition that are determined to be optimum
by the optiRiRERRFINS SESIQRgLe0RIIFRsR<RATIgABE HEIRIORIRE SR tenAERIDK AtRe

target unit. F]_hIS taﬁ?elgé{stt}?res ?alcula[ltlon items, energy-balance calculation expressions, and operation

conditions WAEH t n|t?n?l?a\rglr%%é%gi%ogggﬁbnrg110 processes them, and this table is updated each

time when they aigogpnged by the optimization processing. [0033] A related unit identification
table 280 is a table in which the related unit search section 140 searched each unit regardless of an
internal unit or arherditeal unit hyartiéoatigbotaldea?80 renget sdidevBidh dbscridlatedteniaadaten
stores identification information, etc., of the extracted related unit. Here, the related unit means a unit

that might $REI8Mek¢ @ peaafieiteoRdiionddic ERRVHESS Ko B Sith Sfo AR geatesRBE gy dafing level

of the target i anq i et pulding, Thielajed yolt seaush seelion b0 selecis o ivapes search
items on thé basis’ of the characteristi€s, etc., of t € assigned Tacilities from the viewpoint o searchlng

such a unifp R AIRIE SeicSeBfcihe ek PXaI00 Peltite delFRErENitHE 3diRibaf @iuiidinadavingithesame

kind of use as that of the target building, and a unit of a building including the same kind of facilities as
the assignaddacilisesaatewl lopeedsita conddem|fiettiphaabigoaBibiiy e ideptdidatoannéoremgyion of
the related unit and information on which search item is hit. This table is generated by the search
processing8Yite RYeAIP it iaiggt HAH anertitiaieetdng isThedReden tHil SRRGerstPAHAnit is
added or conents of 7 SR G MBS 18 SMSN IR BRI ARSIRE RIRESSSBY B REoiTsghing e
steady pro%%gﬁ??g.
facilities from the viewpoint of searching suchratuyand makes a search. For example,
the related unit is a unit of a building having geme kind of use as that of the target
building, and a unit of a building including thensa kind of facilities as the assigned
facilities, etc. The related unit identificaticabte 280 stores identification information of
the related unit and information on which searemiis hit. This table is generated by the
search processing of the initial processing, amer dat, the table is updated in the case
where a new unit is added or contents of the exgdtinits are changed, and then restart
processing is performed in the steady processing.
[0034]
A measurement information table 290 is a tablhich measurement information

sent from the assigned sensors as necessary &sl.stéx simulation in the optimization

processing is performed using information storethig table.



[0034] A measurement information table 290 is a table in which measurement information sent from
the assigned sensors as necessary is stored. A simulation in the optimization processing is performed
using information stored in this table. [0035] A search range table 300 is a table in which a search
item to make a search for a related unit, and a range that related units seems to be searched in, that is
to say, a search item and a range which are able to search units from the system that seem to control
facilities in a simﬁgﬁgﬁttem to the target unit in energy are specified and stored in advance. For the

search items, it i%pggéé%ﬁ]ﬁr@%etgbﬁgfaﬁgﬁtif§'Q gﬁﬁ‘?‘l’vuﬂi%v%’the%ﬁ%g@ﬁti AR t%%é‘?@ﬂ“f@? for

example, a use of a bu pes o i€s, total floor areas llding and the assigned range,

an air CO”‘#EiaféﬂgJﬁiﬁaarﬁj%ﬂﬁw@‘éqﬁ&f@&é@@lﬂlﬂi@%éﬁiﬁssk%@%'ﬂ&?\%ﬂ?fﬁ! a8 &f g&&/aﬁ%@ﬁ%
range, etc. And the assigned range of the target unit and the characteristic of the assigned facilities

are storediteradandce sargeremick. 003H)le (& wemshecifidw tivmEgstém rirad estainretateahinoits
seem to be searched in, for example, in the case where a search item is a use of a building, if the use

of the targEABfiRAE B AIMYANR ﬁf&FQttﬁeﬁﬁgﬁFﬁ'ﬁ@RﬁFﬁw%ﬁié@?&iﬁﬁgé‘ﬁcbé{%ﬁqifﬂ\ﬁﬁﬂ%@ﬁergy

consumptiop is large in daytime on weekdays and is small.at night, and on weekends and. holidays.
nccordingly o e e B P B B e R R A e

operation, @{¢e faRhakRaSFISAINEVE Gstibtiar RNRTGE SHUABIABNIBRITIHRHERE 4¢ dhe same

normal offices are to be searched. Also, if the use of the target building is a family-type condominium,

a range ofhihédielgteddthet@ds gestaeed @) Gundas condiihp@rtsam ity Hgpe cinddormiohy buildieg,a

detached gcr)llcjzlsgu?g\ai?]ge ailn?(i)rprirl%rtigﬂeé?¥h%ogggirgr?éig r;a{)nagtge,r,giu[joghseﬂassigned range of the target
unit and the characteristic of the assigned faediire stored in advance as a premise.

[0036]

For a specific example of a range that relatedsuseem to be searched in, for
example, in the case where a search item is a fuaebailding, if the use of the target
building is a normal office, it is usual for a nahoffice to have a pattern in which energy
consumption is large in daytime on weekdays argimall at night and on weekends and
holidays. Accordingly, for the use of a buildinfytbe related unit, a hospital, a school, a
factory without midnight operation, etc., that aassumed to have a similar energy
consumption pattern in addition to the same nowoffales are to be searched. Also, if the
use of the target building is a family-type condoimin, a range of the related unit to be
searched includes not only a family-type condonmmibut also a detached house having
a similar energy consumption pattern.

[0037]

In the same manner, on a search item of the tfpleeofacilities, a search can be
made for a unit assigned to the facilities thatawehsimilarly in energy balance with the
assigned facilities. For example, in the case wliiee facilities of the target building is a

combination of a turbo refrigerating machine anceé¢hcold-and-hot water pumps, units

assigned to the facilities having a combinatiorsiafilar turbo refrigerating machine and
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In the same manner, on a search item of the type of the facilities, a search can be made for a unit
assigned to the facilities that behave similarly in energy balance with the assigned facilities. For
example, in the case where the facilities of the target building is a combination of a turbo refrigerating
machine and three cold-and-hot water pumps, units assigned to the facilities having a combination of
similar turbo refrigerating machine and one or two cold water pumps are to be searched. This is

because 15t WBIGAFIMRERLENRR RS (Br DR sea PSP B MRt ugsaERlPcRh, but
I lemperaigts GAiR small.one of o BiBRS e semAimes aaeraled. 314 Peralansangilon

having best energy efficiency is differen case of di numbef of pumps oper and

thus the opgsatianseeaiinis & the ipdiviskial sassneanbe elgnaasheitisACLANREI Mg

Also, on search items of a total floor area and an air conditioning area, ranges that are considered to
have a sinbizstpatengyie ficergyysis diffdre nd dotifesat Hea gitfisrdatenuminieer tobpumitpsasgigragddo the
areas in the range increased or decreased by 50% are to be searched, respectively. For the other

search iteA8dtH¥ Palhige SR HREFRMIRS RAKE WX IdHErSISTRa U RRS RERIRIRLE il CRERAHRT the

same manner in y are to be searched. However, a numeric-value range that increases or
decreases should be suitably changed and used as necessary. [0039] A related unit that was

searched in suchggRinge SasvRHYIGr £BEIABSIRAIEE SARMHIEEISHARRP BrA SRy éstarget unit

in energy balance. Furthermore, if skill and knowledge of an engineer who is managing the related unit
are excellent thensideaqubdsililityehat sipafatiqgratienditionsnitstatyate ferelextdibent tharehatcigrent
operation conditions in energy saving are applied. Thus, by searching such a related unit, it becomes

possible tSRRHRRRANDAE BREEIRSRIBRBfhtR A CoAtRRSHIange increased or decreasedtb(%

are to be searched, respectively. For the otterclkatems, the ranges are determined to
make a search for the units having a similar paftethe same manner in energy are to be
searched. However, a numeric-value range thatases or decreases should be suitably
changed and used as necessary.

[0039]

A related unit that was searched in such a ramagevbry similar conditions to the
conditions to be controlled by a target unit inrggebalance. Furthermore, if skill and
knowledge of an engineer who is managing the rélateit are excellent, there is a
possibility that operation conditions that are meseellent than the current operation
conditions in energy saving are applied. Thussdgrching such a related unit, it becomes
possible to introduce more excellent operation ¢ants.

[0040]

In this regard, the storage means 200 storesmaton necessary for operation of
the unit, but is not illustrated in Fig. 2, for exple, a basic program that controls the
entire flow including the initial processing flométhe steady processing flow.

[0041]

Next, a description will be given of the functioakthe unit control section 100

illustrated in Fig. 2 by giving an example of a gessing flow having the unit as a target
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[0040] In this regard, the storage means 200 stores information necessary for operation of the unit,
but is not illustrated in Fig. 2, for example, a basic program that controls the entire flow including the
initial processing flow and the steady processing flow. [0041]  Next, a description will be given of the
functions of the unit control section 100 illustrated in Fig. 2 by giving an example of a processing flow
having the unit as a target unit in the case where one new unit is added to the system illustrated in

Fig. 1, or AU RARGGANE L/EEHfeLRRl RSW dihie W dedtitReinieidlluaiaied IR 8 s}sBhMBstrated
s e e st et A AcRTS
Fig. 1. Fig. 3 is a flowchart illustrating an iait processing flow of the target unit in such
a case. In the following, a description will beveg of the initial processing flow using
Fig. 3 to Fig. 13.

[0042]

When one new unit is installed in the target bodd the initial flow in Fig. 3 is
started, and first, the initial processing steptlom target unit is executed (S100 step). A
relationship between the unit initial processingtism 110 executing this step and the
other means in the unit is illustrated in Fig. An arrow in Fig. 4 illustrates a main
direction flow of information, and this is the sarhereinafter. Fig. 5 is a flowchart
illustrating the contents of S100 step further e@tail. In the flow in Fig. 5, first, all the
other units in the system are searched, a buildiagne and an address that allows
identification of a building in which the targetitms installed are read from the unit-
specific information table 210 of each unit, anelsin are compared with the name and the
address of the building in which the target unihstalled to identify a unit installed in the
same building as that of the target unit. The tified units are regarded as internal units,
and the identification information thereof is stbrie the internal unit identification table
220 (S110 step). Thereby, it becomes possibledémtify an internal unit without
searching the other units, and thus it becomesilges® easily identify a range of
performing simulation of energy balance on thedtarqit. That is to say, the unit initial
processing section 110 and the unit-specific ingdrom table 210 function as
identification means for distinguishing each uniinfi the other units. In this regard, as an
alternative of those, the internal unit identifioattable 220 can be used for identification
means.

[0043]

Next, the calculation item information for calciitg the energy balance in the
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When one new unit is installed in the target building, the initial flow in Fig. 3 is started, and first, the
initial processing step on the target unit is executed (S100 step). A relationship between the unit initial
processing section 110 executing this step and the other means in the unit is illustrated in Fig. 4. An
arrow in Fig. 4 illustrates a main direction flow of information, and this is the same hereinafter. Fig. 5 is
a flowchart illustrating the contents of S100 step further in detail. In the flow in Fig. 5, first, all the other

units in théAJRRAPERNGEARHeR BBIRIiNG hAnTe 2t amdiRRedAs BRI imklRigh A
building inich, i 18rgs LIS staled @i Fed o Al nSPasiie JaURalin (s 210

each unit, an se are compared w € name an ress o INg N whic arget
unitis instalfdito H@&G_“fbb%ufﬂb'Qﬁiﬁ@e@ﬂquﬁd{?wmmtﬁ%eff@‘%ﬂ@{@@tiHntheT%W@éﬂ'f'ed
units are regarded as internal units, and the identification information thereof is stored in the internal
unit identifeogtiessabie R0 (Shtldistepilentiinsitypnt taate BB Ssivdpjo iddetify andrggrbalante
without searching the other units, and thus it becomes possible to easily identify a range of performing

simulation GH eHEHANRIBRBESHT & tar PRI T EANd I Sl aRS ane ﬁ%ﬂﬁﬁ&&ﬁ?@é‘é‘éﬂbmﬂo

and the unit-spegific information table 210 ﬁmctio ideptification means for distinguishing.each unit
o the o GVERES (RiaHRe B8 T16 B Haec B I e e Rt o

can be usef{er iAeHifitalialsMaRPare stored in the newrptession and condition identification
table 270 (S130 step). In this regard, processirgl20 step and S130 step is preparation
for performing energy-balance simulation of tharertiarget building in the target unit.

[0044]

Next, the calculation items for calculating theeryy balance in the range assigned
to the target unit and the energy-balance calaragxpressions, and the operation
conditions are transmitted to the other internatsunThe other internal units that have
received these store the information in the own esvexpression and condition
identification table (S140 step). This is to makpossible for the other internal units to
perform optimization including a newly added unit.

[0045]

Next, information of the relationship table 230rstl in the target unit in advance
is read and is transmitted to the other intern@s($150 step). Each of the internal units
reflects changed information out of the informatwithe relationship table transmitted
from the target unit on the own relationship tabléis is processing for the other internal
units to more suitably perform optimization progegsn the case where the target unit is
in charge of new facilities and sensors whose médion is not possessed by the other
existing internal units, and in the case where trget unit takes in an element that
assumed to be small and is disregarded by the etlisting internal units, in order to
improve control precision, and further in the cagere the target unit has removed a part

of the facilities of the existing internal unit,dars restarted.
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[0043] Next, the calculation item information for calculating the energy balance in the range assigned
to the internal unit is read from the unit-specific information table of each internal unit. Further, the
calculation item information in the range assigned to the target unit is read from the unit-specific
information table 210, and is stored in the newest-expression and condition identification table 270
(S120 step). Next, energy-balance calculation expressions and operation conditions in the assigned
range are read fr[:m“ﬁ’]e individual internal units on the basis of the calculation item information read

from the other intﬁﬁn I ltlﬁggl Oa\tl(llcll nal:_(?gstgre[ﬂ Altﬁ étl{g%n%\g;%@%rﬁds&gegrﬁg géﬂﬁgﬁlg@ &d%&;i% t)i(c%n table

270 (S130 step). In tRis Te ard, proc€ssihg in ratiori for performing
energy-balpacerstesiatgrpridbe b estp0gesiyildinaspdbedapsiob bt 1R8¢dsing\epetsrsrigulation

items for calculating the energy balance in the range assigned to the target unit and the

energy-balamopesdtolatiditex faestions s sanghtd optradbmyud nditensagetaibeidedrgythalatioer

internal units. The other internal units that have received these store the information in the own

newest-expREESRIPANRMEERSFHIRN AchBRAAEANANBYE QAETEIB Y& FREAS Y MiaKedE RRSHIAHOthe

other intergghlrjnr}iztgt}grp %rr@érensgl%mc;%a 'Oen é%?#leditréggaep EW%igdggrgo?m%c[qgéﬁe case where the
assigned facilities influence the other facilitiesenergy. A relationship between the
internal and total optimization processing secti@0 that executes this step and the other
processing section is illustrated in Fig. 6.

[0047]

Also, the flow of S200 step is further illustrateddetail by a flowchart in Fig. 7.
When S200 step is started, first, a selection idertd a pair of energy-balance calculation
expression and operation condition that becomendidate of the facility assigned to the
target unit from the relational expression and doo table 250 (S210 step). The
selection may be made in the order of some prasitbut in this example, is made in the
order of storage in the table from the beginning.

[0048]

Next, the relationship table 230 is referenced andetermination is made of
whether the facilities assigned to the target infiience the other facilities of the target
building in energy, that is to say, whether thera relationship or not (S215 step). If there
is no relationship, the flow branches leftward gogs to S255 step, whereas if there is a
relationship, the flow branches downward and goe$220 step. The reason why the
determination is made by existence of a relatignshithis manner is that if there is a
relationship, it is not possible to cut out onl thart assigned to the target unit for the
optimization, and it is necessary to perform siriafg etc., of the optimization of the

energy balance on the entire target building. K@ndontrary, if there is no relationship,

optimization should be performed only on the padigned by the target unit. In this

- 22 -



Next, information of the relationship table 230 stored in the target unit in advance is read and is
transmitted to the other internal units (S150 step). Each of the internal units reflects changed
information out of the information of the relationship table transmitted from the target unit on the own
relationship table. This is processing for the other internal units to more suitably perform optimization
processing in the case where the target unit is in charge of new facilities and sensors whose
informatiofG83{6h HoR LEBE YR Pé?%tﬂﬁd‘ﬁwf@?ﬁi%Hﬁ&%@%ﬁ%é‘é&@eﬁ%‘é@@‘iﬂ@tm unit
takes in an glement that assumed to be small and is disregarded by the other existing internal units, in
order to improve control precision, and further in the case where the target unit has removed a part of
the facilities of th@@g@qting internal unit, and is restarted. [0046]  Thus, the flow in Fig. 5, that is to
say, S100 step in Fig. 3 is completed, and next, the processing proceeds to S200 step. In S200 step,
optimization prodesSiag(dsspepfonrtieel casepetatientbéthaSaxilitieipis tigneddamtitn tacyetitioniisirothe
range of the energy-balance calculation expression and operation condition stored in the target unit in

advance. AlSoPaptAFSANGS JroHRR NG PRINDIE MRt YsrgEaakLIEn8rpeHYRitdaiiMRlieAs@NRere the

assigned fagiies ferce Innolher facilis In e B @ wiionsiphatieen lie iniemel apgiotal
optimization processing section that executes this s ep an e other processing Section i

illustrated g higifg[Q3&Ftionéhs9 ishadleysef wRERIpRRGuHRI AT RIS b BEAQIaR AYAJlRraRart In

Fig. 7. When S200 step is started, first, a selection is made of a pair of energy-balance calculation
expressiorcantinojoersliidn csonaitien ithatrbecomadjusaoniateerhhecfacily assquatettethnpdaagatunit
from the relational expression and condition table 250 (S210 step). The selection may be made in the
order of sSRECHRBIRRS) FEVANERs BUbMAHE 1S ARy iRTHeiedactisestirdgkartutakle bmhe
beginning'dggr‘la%}on condition of the fan is set such that the is operated when the room
temperature is higher than the adequate temperatur®utside temperature is lower than
the room temperature by@. In this case, energy is necessary for oper#tiadan, but if
the outside temperature is lower than the room &zatpre by a certain degrees, driving
the fan causes the room temperature to decreagehas operation of the fan influences
air conditioning load of the air conditioner. Andder a certain condition such as at low
outside temperature, etc., the driving energy efain conditioner becomes larger than the
driving energy of the fan, and thus it is desirdolehange the operation condition of the
air conditioner from continuous operation so fastimp in a time period in which the fan is
operated. In this manner, the operation conditamessuitably changed on the basis of the
relationships, and thus further energy saving ssjide.

[0050]

Also, as the other case where there is a reldtipnan example is given of the case
where when an existing unit has been controlliggting facilities so as to adjust number
of lighting lamps depending on number of persona mom, new facilities is installed in
order to adjust angles of window shades that aeeled to windows. In this case, the

angles of window shades are adjusted so that af ltinlight enters into the room in the

daytime in fine weather in winter, and thus it @spible to go to a state that causes no
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Next, the relationship table 230 is referenced, and a determination is made of whether the facilities
assigned to the target unit influence the other facilities of the target building in energy, that is to say,
whether there is a relationship or not (S215 step). If there is no relationship, the flow branches leftward
and goes to S255 step, whereas if there is a relationship, the flow branches downward and goes to
S220 step. The reason why the determination is made by existence of a relationship in this manner is

that if ther& B! ERAFThEHHNRISWotSosEsIews ale At eretparfagsg i dvshRde or the
optimization,.and. it i cessary to perform simylation, ete.. o imizati f energy.halance
o the endt LG4 LT Wl Tl R L SR AL 4 LGS
performedsgpiltieR tgchafh a6 SHENeshipystsy tanaehittibun A pRIoREH thecordmizsiteindherggse of no
relationship is performed in the succeeding S300 step. [0049]  In S220 step in the case where there
is a relatiosahipgthdénofiesateyacdnutitibins exanepbe rioas sigdso nonth domde s ah lnérbed \basttdkken in the
internal unit information table 240 is read, and a change is made on the basis of the relationship table.
Here, an eXeMiplY 61 RAARG a 3BMAHIHS HS iSRREAELECRAEIRDENR, lh caPEBiNEb iR Al WBed9eded to
operate cogfinyouIshi i summer Iordsr 1p adjustioom el a0 afedualg temperace
determined in a vance,%gt A fan s newly iNStAlled A% 13Cillies 10 take 1n utside Air. The operation
condition of fAggian inaabakHt tRatHIAfamWeRRIEE WhRBIANGIsAER PEiRLER iaioIsthas the
adequate temperature and outside temperature is lower than the room temperature by 3C. In this
case, energyasationessaditiforopktadinighitiadaachities tibatsicenthitigrengt feeiisiésarethharthedoom
temperature by a certain degrees, driving the fan causes the room temperature to decrease, and thus
operation 8PtHERFIRGRAGNREEY aRVEDAMHRBHNRVRAd of the air conditioner. And under a certain
condition such ai&)gﬂw outside temperature, etc., the driving energy of the air conditioner becomes
larger than the driving“energy of the fan, and thus it is desirable to change the operation condition of
the air conditionapiafe RRARMLIOYRORPEERTSFTEHIRGHPIN RHFLRE IMLENVEI REIfHSE e
operated. In this manner, the operation conditions are suitably changed on the basis of the
relationshipsitably thenyethenaherpgsavonthis pratincdppf~tid thalsenasgysaimey casmmiotzd there
is a relationship, an example is given of the case where when an existing unit has been controlling
lighting facftide RNHECEPEIRISUIGHABer of lighting lamps depending on number of persons in a room,
new facilities is i %@%d in order to adjust angles of window shades that are attached to windows. In
this case, the ang f window shades are adjusted so that a lot of sunlight enters into the room in the
daytime in fine weRKerdRAHILANANBHS BiSRRSURIP (0 a8 AuatednaneALSER0 BaHAREL e I
lamps by the windows are put off. When the angles of window shades are adjusted’in such a way, it is
desirable tincloaiuge the grszigtied coaditafnthbtharbgitingifapsitiea sechl thatrtheHanptemathanitindow
are put off from the viewpoint of energy saving. In this regard, in this example, an air conditioning load

is influencY By RIGY30IRIGHDIARTEBHRINEIANY Bde BIFRARGIPOGHIRRIFHEIAB BIEBRBAIBBAYIS also
and 10 T hedRRTR TR i B GTEARTG Ul e 2006 SR e o o e Bions.
g‘;mgv'é%r-'qﬂeaféﬁi@ﬁérﬁﬁﬁ%%‘ﬁ&r‘?@%i@@%f%@i%ﬂr%mgﬁ%%rﬁk%&?@w&ﬁéﬁﬁe is
(5225 step). In this regard, in the case of prdiogeto S225 step for the first time after
installation of a unit, there is no data measured tle assigned sensors in the
measurement information table 290, and thus the fkips S225 step, and immediately
proceeds to S230 step.
[0053]
Next, a determination is made of whether dailyassd energy consumption of the

entire target building is lower than current daslyergy consumption (S230 step). If the

assumed energy consumption is equal to the cuemergy consumption or greater, the
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[0051] In this manner, the operation conditions of the individual influenced facilities are suitably
changed on the basis of the relationship table, and thus energy saving is promoted as the entire target
building. [0052]  Next, energy simulation for one day is performed on the entire target building
including the assigned part of the target unit using data read from the internal unit information table

240 and suitably changed, the energy-balance calculation ez:r’%ression and the operation condition of
the target (AR Q@@@ﬂé%ﬁiﬂ?ﬁ!’f@ds%’ﬁ%{ SRETHRaTATRSIRRASIRERERE thRNIA Y SO RRMEIPYRN AR dFden

assumed ?@%ﬁ%«%ﬁ@ﬁmt&%ﬁ@% %fﬁ;%éﬁ%?ﬁngﬁ% 'HnHH&jB‘Wﬁ\a'P\?arj&‘ e ‘gao.fe;s%fopé%%‘l’sge&i%ﬁ.to

S225 step me a a a’unit, there IS no data measure e assigne

Sensors injthehHeasd eaesHIBFesMsHIoN 10183y anlhna tha I e PNRS DA% tRe B}fbration

immediately proceeds to S230 step. [0053]  Next, a determination is made of whether daily
assumed aoadlicosslecttibnnoSRElesitie e ge thnidiiaded mmabiltsnod uresm gl dilytleeresnergy
consumption (S230 step). If the assumed energy consumption is equal to the current energ

. . y
consumptidAVHI G ASHBRLA9E 3 HRBHIfc ALY RevtwarainRlighERBIIS PoResR S arXHe BN ReERERy

consumptiqn is less than the current eneray consymption, the flow branch wnward and goes to
235 sop e T e T S e R G S8 2 S T 3 o

condition SHRCIaHdP P3N SHRM a5 HCARRIdAEEas AGERIPHIN PRI feRBERRARIYERY 1B d

advantages than the current combination, and thus it is necessary to further perform demonstrated
operation. dsshimedgaaily e nleegyase refymptiessidgt & 2800 tbp fodiskijnst S23O aftep iasid| Foies wf a
unit, there is no current daily energy consumption data and assumed daily energy consumption data,
and thus tif2fewSps S230 step and goes to S235 step.

[0054]

In S235 step, the energy-balance calculation espya and the operation condition
changed in S220 step are transmitted to the otiternal units (S235 step). This is
because the operation condition of each unit is\géd to the corresponding operation
condition, etc., to the candidate so that test atpmr can be performed on all of the
internal units. And test operation is performed doe day in S240 step, measurement
information from the sensors is stored in the mesmment information table, and the
actual energy balance is calculated. Next, in 32dp, a comparison is made between the
actual energy balance obtained in S240 step andrtbyy balance used so far based on
the previous condition, and a determination is maflavhether the energy balance
calculated in S240 step is further energy saviram tthe previous energy balance (S245
step). In this regard, in the case of process¥pStep for the first time after installation
of a unit, there is no data measured by the assdigemnsors in the measurement
information table 290, the flow branches leftwarctonditionally and goes to S255 step,
the energy-balance calculation expression and pleeation condition that were selected
as a candidate are regarded as the previous omeéghen the following processing is

performed.



[0054] In S235 step, the energy-balance calculation expression and the operation condition
changed in S220 step are transmitted to the other internal units (S235 step). This is because the
operation condition of each unit is changed to the corresponding operation condition, etc., to the
candidate so that test operation can be performed on all of the internal units. And test operation is
performed for one day in S240 step, measurement information from the sensors is stored in the
measurement inf[QQtﬁglion table, and the actual energy balance is calculated. Next, in S245 step, a
comparison is m th tual eper, n tal ' 0.st n alance
used so far base?%%%%lvﬁ%%ldﬁgﬂgo%ﬁﬁ?% , g%'(? @%&gﬁﬁ@%ﬁ?ﬁ@ r%%@e'%ﬁvﬁ%?g%ﬁé ?ﬁg §ﬁ£gt¥8§
balance calcapaied Brexdddssitigy WHeh &NatgY vaMinattiad comBiRXiRis SneiaYibatescs(sada
step). In this regard, in the case of processing S245 step for the first time after installation of a unit,
there is noag2d@asiaediby ddg ardsigeedssdnsoas inah enmaaaseamstitw faimatiergtabéandag, the flow
branches leftward unconditionally and goes to S255 step, the energy-balance calculation expression

and the op‘é?ﬁﬁé‘#@ﬂb{dfﬁéﬁ ﬂﬁ’fﬁrﬁﬁé?ﬂ é%l%‘é%@'é%%%%ﬁ&%é%@‘r&ﬂ%%%ﬂ@pFQ€i68§lﬂhé%, and
then he folguIn gpeessigi5 PEIINSA J005S) ol SRAS HERIL VI oy e salted
stepis more energy saving thah the previous energy balance, it 1s vérified that the combination

of candidalfssr/eRteFMARALABIEREDAEHANIAI ABUAINARIRANAIeRSHFRR IV 56 STRasray saving.

Accordingly, test operation is continued as actual operation without change, the result is stored in the
optimized expreqd€idboand condition identification table 270 and the control history information table
260, and the flow branches leftward to proceed to S255 step. [0056]  On the other hand, in S245
step, if the energ? BdRA@NRIAARGITh S22 Siep i doARee R Lrlryatading SadPusteprdvious

eneray balgnoe  beromes dlesr (ghla sandiats selccled i RI0.S oL parcllayly aghaniageous
by actual maasutement Accor%}/ngﬁ/, cgncgllng op%raYlon he Conditions Used Tor the tes?operation

of the canqifaii 86 581PEHAMTHRTS 310 SRS O IACALIR WHikdB SEMTBEC A RAt RIARIGHERARO Step.

and an instruction is transmitted to all the internal units in order to cancel the contents transmitted in
S235 stepAlcabnokihglyt tbendedingeppadhtmretof e themitionssdsfae (%2 50sttepe it theprbeessing
proceeds to S255 step. [0057]
candidate, etc., is performed, the setting of &éngett unit is returned to that of before S210
step, and an instruction is transmitted to all thiernal units in order to cancel the
contents transmitted in S235 step that instructctienge, and to return to the previous
state (S250 step), and the processing proceedbtn Sep.

[0057]

In S255 step, the relational expression and camdiable 250 is searched, and a
determination is made of whether all of the comtiamaof the energy-balance calculation
expressions and the operation conditions that bie ta be candidates for the assigned
facilities of the target unit have been examinednot (S210 step). If there is still a
candidate that has not been examined, the flonchemrightward and goes to S210 step,
and the processing continues until a new candisieliection and examination of all the
candidates are completed. If all the combinatimange been examined, the flow branches

downward and the processing is completed. Thusf #éhe flow in Fig. 7, that is to say,

S200 step in Fig. 3 is completed.



In S255 step, the relational expression and condition table 250 is searched, and a determination is
made of whether all of the combination of the energy-balance calculation expressions and the
operation conditions that are able to be candidates for the assigned facilities of the target unit have
been examined or not (S210 step). If there is still a candidate that has not been examined, the flow
branches rightward and goes to S210 step, and the processing continues until a new candidate
selection and ex&@¥8ltion of all the candidates are completed. If all the combinations have been

examined, the flqw bran w nd th essing, i leted. Il of the flow in Fig.
2 that o 0 sy, SRR 2 He P e P RS A B e
ope_r_a_tior_] erﬁh,eifa@HEi?QﬁéfﬁfEOfé@iﬁﬁ%_éa'iﬁﬁhé'ﬁgeiftﬂﬂ@ %@ﬁ}ﬂﬂﬁﬁ’e‘?ciﬁti%g} , rt?ﬁtﬁh@zﬁihﬁf o
facilities in energy, optimization processing for energy saving is performed on the entire target building.
This is beqaosessicy &bitten Eaglittss/s@ristipee®inilec: mre fives Gthyet fadilities) in €hisrgy,rohuse
sometimes does not influence. Thus, there is a mixture of the case where the range of performing
optimizatidiRproeé4bR Jarliies SR YIRS tiHiee BeRBiHRRMAIESSE PREFEXh &g eaiMiRSimited
to only the aesigned ranasel thedaoshunl Depending o sillenof e fasss AMALS g pragessing
and processing time requweg'fort e’op ization processing Gifter greatly. An(:lf1 us, thig i€ INterded to

allow optirpig@ipFalRs £ ReERE SSME D IRseHY QGRreINErdBaY) andeXd T erasrRTaNAPIAFRRAS tO
S300 step in Fig. 3. In this step, unlike the S200 step, the case where no relationship is regarded to

exist betwean the hssigddd fachlitibe axtilecihetitige adigetduiotthOebendmermeal eithsisopithecssed.
For that purpose, optimization processing for only the facilities assigned to the target unit should be

performedC&3RH S{BRYSIRRIRRERPUSLANEPAARSRERNSHINERS BN I RHEYHalPEI REASARIT

between thg.nternal and Jocal optimization processing section_130 that executes S300 step and the
otner meatt Bl Da AT s o ooea e e whasy Tiaaiod B R S i8R de of
pair of an gpeEgygaipulation expression and an operation condition as a candidate from the relational
expression and condition table 250 with respect to the facilities assigned to the target unit (S310 step).
This selection m§@da8]lmade by selecting a pair from those determined to have no relationship in S215

step in Fig. 7, but in this example, same selection processing as that in S215 step is simply performed
again. Next, with¥ersdhecPiPaes st1aRIPSapARR 3300 seprdrdridibHS SHRRdEKRHEM er4he

facilities a%%%q%ﬂetocghs% t\ia\l/'f%erteurq](l)t the?gtefonship is regardedish between the assigned facilities and

the facilities assigned to the other internal ungsprocessed. For that purpose,
optimization processing for only the facilities ige®d to the target unit should be
performed. S300 step is illustrated in detail bfloavchart in Fig. 9. In this regard,
relationships between the internal and local o@aton processing section 130 that
executes S300 step and the other means are itegsiraFig. 8.

[0060]

When a flow in Fig. 9 is started, a selection iade of a pair of an energy-
calculation expression and an operation conditienaacandidate from the relational
expression and condition table 250 with respethéofacilities assigned to the target unit
(S310 step). This selection may be made by setp@tipair from those determined to
have no relationship in S215 step in Fig. 7, bubhia example, same selection processing
as that in S215 step is simply performed againxtNg&ith reference to the relationship

table 230, a determination is made of whether dledities assigned to the target unit have
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an influence in energy on the other facilities of the target building, that is to say, whether there is a
relationship or not (S320 step). If there is a relationship in energy with the other facilities, the flow
branches leftward, and goes to S390 step, and a determination is made of whether there is a next
candidate. On the other hand, if there is no relationship in energy, the flow branches downward, goes
to S330 step, and daily energy simulation is performed in the assigned range by the target unit using

the selectéNdNBHGNERIAMBBIANAEHIBR SkprederitiasdvfaragbR dtridhahms I Sautd ether

measure Information 290 | Q ulgtg.ass nerqgy con ] 3 p). In
this regaﬁ?‘%rr%hgégrs%é%%o ﬁ%:%e%r?gg Eg%%‘%sséd; 'fo@%g ﬁ‘éﬂﬁ%ﬁgﬁﬁﬂs@gﬁmﬂ”ﬁﬁ aﬁi%i% t%ie}e is
NO necessAYifRa iIhEAGRDRREHEE [AVARI PEPRE §DBS HD G 228pSI8Rd aFiSt iSRS [OM{ kdPS
S330 step, arlld proceeds to S340 step. [0061] g Negxt, a determination is ma{dé o%‘ whleth:er the

assumed ddilyieetbeyy tbensumptioext tee thdgse radye thicthatitargetfuthiers |esathaslabiercahmenndaily
energy consumption or noté}8340 step). If the assumed energg consumption is equal to or more than

the curren€BREFYy SN EAW PBRCIIRS TRAVMAHheSI8RVIArS 330 T I1| b 896 Q¥ iR HiRlIEs ifmed

energy consquPtlo |snlet%sethan the &urrent er%ergfﬁ consumption thﬁ flow br%%;hes dovavlard S[goes

ptio V
to S350 stgg,ranrcri]%er*orms atoat tes cr)%régaetim)(. hi€ rr%egtal}]g]r?ﬁ tﬁeecgglaeg proecréeerc%g f § 0 step

for the firshIpgIafich Instplasian vt aniNiopedivm SKifRRA) AR, AP ACERES IALASLPRRIAHON in

S350 step. [0062]  In S350 step, test operation is performed for one day, measurement information
from the serfsonsasostaedala 9@ imesdarcimeal cofatenasenrtsdesy yandrectogdtere (B Balaterd) is In
calculated. Next, in S360 step, a comparison is made between the actual energy balance obtained in

S350 stepARIMARAEhYINEafRRE USRPSBANGNGeP i s d S it Altehdns @drtianiitdn is

made of Wﬂﬁﬁh?r the .ener?ﬁ/ balance %(g%uilgtt d in S350 step,is further moremeg%r savirllﬁ |t_hlan%he

. ere iS nonecessar € same m . Processin Ste :
previous energynoa Ahce [T e azadne energy consumption |§equaﬁsto MofEtHanhe clfrent

energy CopsyswicHo @Kﬂﬁ’@@ﬁ gigb?gﬁgggrggg%iwg@gssible, thus the flow branches

downward, and proceeds to S380 step. In S330 step, the control that was performed using a candidate
combination for tg¥&iperation is returned to a previous state of the test operation, and proceeds to
3390 step. Next, a determination is made of whether the assudaily energy consumption in
the target range of the target unit is less thanctirrent daily energy consumption or not
(S340 step). If the assumed energy consumptiarigl to or more than the current
energy consumption, the flow branches leftward, goés to S390 step. If the assumed
energy consumption is less than the current eneamsumption, the flow branches
downward, goes to S350 step, and performs actstlofgeration. In this regard, in the
case of proceeding to S340 step for the first @fter installation of a unit, the flow skips
S340 step, and proceeds to test operation in 38p0 s

[0062]

In S350 step, test operation is performed for dag measurement information
from the sensors is stored in the measurementaton table, and actual energy balance
is calculated. Next, in S360 step, a comparisonade between the actual energy balance
obtained in S350 step and the energy balance waskd snder the previous condition, and

a determination is made of whether the energy bal@alculated in S350 step is further

more energy saving than the previous energy balalicke assumed energy consumption
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[0063] On the other hand, in S360 step, if the energy balance calculated in S350 step is more
energy saving than the previous energy balance, it is verified that the combination of candidates
selected in S310 step is advantageous by the actual measurement in energy saving, and thus the test
operation is continued to actual operation without change. The result is stored into the
newest-expression and condition identification table 270 and the control histori/}%able 260, and the flow

branches 1RyREVRIE R O BAEOIEAD REFTHEES EOYTYCRIPMANIS ARPAETH IR SRS $RYERding

to S360 ste flrst ti fter installation of it, there is t he assighed
sensors i h A BAS e i AN g S e B e Sy Brare 220
rig ht\/_\/?rd %'@bpr@\%eﬁgﬁt%lst_ﬂég W%%Pd@ﬁ(ﬁﬁfé&h@ﬁ@”&%%&@@ﬁ%@f@fﬁ%ﬁo&éﬂ@[SB@a‘ﬁB_ﬁ“?é_ion
condition selected as a candidate are regarded as previous ones, and the following processing is

performedrd006&4] to bn [88VDsteptatiecos teededicdpecatina oriateedsxior &390rsteyl the operation
condition selected in S310 step are transmitted to the other internal units for the simulation in the other
internal units, antP@&kow proceeds to S390 step. In S390 step, among the combinations of the

energy-balance eajeylarion exmtesgions aaddns perjon sendlions el fog assianed-najtpich are
stored in the relational éxpression ahd condition table 250 in advance, a determination 1S made of

whether theyseespa %&xﬂiﬁé’ﬁ%ﬁ‘@ﬂ?ﬁ%\ﬂ@%@ﬁ@@ BaRA AR ek 1he BSihbRTBALIS dhe

processing returns to S310 step, a new combination of candidates is selected, and the processing is
continued,cahdidaied aqlactddan r®d1onsaem ihesphaudssjagiisatgcipiataded8065hentimtteaengyner, it
becomes possible to select an optimum energy-balance calculation expression and operation

condition \WANASs I 1 HsetB8sigReARAIRIIL ASIFE HE HABHIGRS APSIRHOR A\ T 4ERHES; afde

optimization pr cesstlnl%bs D rf%med on the assigned faci 'tifs in hetiﬁ%%%‘r?? 1ang thnedtﬂi%et unit,

.I’%U IS S10 nto_ ne _newesi-expr s,opan 1gon 1aen 1@ % .
and thus it becomes unnecessary to perform calculation on the assigned range or the other In ernal

units. ThugpfirBienfiawis itbie- sdhalia peaow BPArREBRilEe FEhtBRBEeEE to proceed to
S370 step. In this regard, in the case of procgeth S360 step for the first time after
installation of a unit, there is no data measured tle assigned sensors in the
measurement information table 290, and thus the inconditionally branches rightward
and proceeds to S370 step, the energy-balancelatadcuexpression and the operation
condition selected as a candidate are regardedreagops ones, and the following
processing is performed.

[0064]

In S370 step, the energy-balance calculation espya and the operation condition
selected in S310 step are transmitted to the othemal units for the simulation in the
other internal units, and the flow proceeds to S38p. In S390 step, among the
combinations of the energy-balance calculation esgions and the operation conditions
of the assigned part, which are stored in theigglat expression and condition table 250
in advance, a determination is made of whetheretemains a pair of candidates not
selected in S310 step or not. If a pair remaims,pgrocessing returns to S310 step, a new
combination of candidates is selected, and thegssing is continued, whereas if a pair

does not remain, the processing is completed.
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[0066] As described above, by executing S200 step and S300 step in sequence, it becomes
possible to perform optimization in the initial processing of various facilities that sometimes influence
with each other or unilaterally in energy balance in less processing time. [0067]  In this manner, it is
possible for a newly installed unit and a unit that has been restarted by installation of new facilities,
etc., to import en{c}aqré; saving knowledge newly obtained and improved techniques based on the
knowledge, and 3 becomes possible to save energy more suitably. Further, by going through the

related unit seardl sl paruen ieKualan jeniaLonimizAten RsgSSg,dERebpgale

improved operation condi ased on new Kno € of a new uni ., prolitera existing

units_in the: ahiRoN X PESSIER qme‘?‘ﬁtﬁ)FﬁéUHcﬂh@rﬁﬁﬁ&ééﬁ‘t’H‘ﬂw@‘%ﬁ@ﬁ@@trﬁﬁb{é%%ﬁ@a
building, but also all the buildings in which the unit is installed gradually rise regardless of knowledge

of responsitiegatsorshyf @aithtbeildthgr éacilifiest iartd spgathenepeygyssavin s lpeeisrofekdeoentite
buildings included in the system improve with the passage of time, and the levels rise to equal. [0068]

Referring B&SIORSHiR AlRSINHERSSEGH] PocRsEB SN0 3E s34 BBCBIS S HIARAF 8RR Yre

searched. The felated wliemeniangd hers means . unib il mEhhuss Aoewoperafign.cangition
etc., allowing improvement o Ae energy saving 1EVeP511 eFarge uni an&'theqarggt buil ing) more

than the cysrepy). sfatRaf\RAdsHs £2atestenitsERy ChumpidBly, internal units installed in the target

building, but also external units'installed in buildings other that the target building are to be searched.
In this manner, ef)@fj} saving is not limited to the energy saving technique that is used for the target

building and the knowledge of the responsible person, and it becomes possible to extensively search
for good operatidhscgggqqg}gdegppf@, deggy%%szoo step an@ SBP in sequence, it becomes

possible to perform optimization in the initial pessing of various facilities that
sometimes influence with each other or unilaterallgnergy balance in less processing
time.

[0067]

In this manner, it is possible for a newly ingdllunit and a unit that has been
restarted by installation of new facilities, etim,import energy saving knowledge newly
obtained and improved techniques based on the ledgel and thus it becomes possible
to save energy more suitably. Further, by goingubh the related unit search and
subsequent internal and external optimization @siog, described later, improved
operation condition based on new knowledge of a ment, etc., proliferates in the
existing units in the system with passage of timla. a result, the energy saving levels of
not only the target building, but also all the Wings in which the unit is installed
gradually rise regardless of knowledge of respdagiersons of each building, etc. That
is to say, the energy saving levels of the entuigddings included in the system improve
with the passage of time, and the levels rise takq

[0068]

Referring back to Fig. 3, next, the processingeeals to S400 step. In S400 step,

related units are searched. The related unitsiomat here means a unit that might use a
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[0069] An example of a detailed flowchart of the related unit search in S400 step is illustrated in Fig.
11. It is possible to make a search in various ways for a related unit that might use more excellent
operation condition, etc., than the target unit, and the search is not particularly limited. Here, an
example is illustrated of making a search using each search item, such as building use, a kind of
assigned facilities, a total floor area of the assigned range, and an air conditioning area of the

assigned raRYeCRPERIAORONILIBBs Sifle 1BI'O¥Y AMPIREC NLRERGGAS Va8 IByGhe the

characterigfi f the tar idi d. ssianed facilities. argh items, include, for mple,
an area (Igéfl%g%ﬁgtl%ﬁ%g%rju{]g ﬁ%ﬁg&ﬁéﬁ@tﬁ ﬁcﬁ%?%&gzﬁ %%@%%#(ﬁhg%g\%@z@ e%?ﬁ%eratllfr;ﬁzround
the _bUi|dingeé‘ﬂ:ﬁ,\/@f@lg%rﬂynhb@r@élpﬁ_ﬁféf‘ffri@télléjdom Qﬁ@@abﬁliﬂmﬁd?eb&‘?t%i@%ﬂé?ﬁ&%i@s’ﬂl”y
basis or a number of users or a capacity of persons, a positional relationship of the building such as a

number ofifietateandah abditdotys athitie thesitime davyed &) wigliaeeston Sieinee et ed. thin ailisr watinethe
assigned range, etc. Further, examples of the search are specifically given, for example, making a

search by 8NsY&ePAYRR 55 BRLTB et idREih EReieMise YahRigHsaFadlshalaRg dod $aehEEplaratus

name. majiig g seaich frequaNERtwhesqOf(Goelident aLberiormance ol euiprian yalue is
included in 8 Cerain range, making 2 9earch To equfpmen WHose capacity VAlUE at peration time,

such as a EHUgRIAENISBARAS Y Bod DINSIHASH i ANRSERIBEABABGYAIIVM@ Search for a unit having a

high degree of approximation of external environment of the unit, and making a search for a unit
having a high de{pe&f approximation in operation pattern. [0070]  For these search items, what

kind of unit is hit by the related-unit sear_clggrocessing is determined by the search rané;e table 300 in
advance. A relatiBAsBiRFENee8h helpipied flaweBartiPhibeeselakeels tRRraadtharPl foleRs ihe

related unfsgqigh and the ginepmesns s Il in g 40 100741, » Waen the egted it pearch
is started in'the TloW In I8. , Units‘are searcned wnicn are installea in the pul dlng whnose use is in a

range similarA hesfont EaIeRt BRFR TdbRdmEISt b Efarpe dpithasearkh saamrble,

and the identification information and tEe result that they are related with respect to use are stored in
the relatechonipattiotifexdyidimitddie 286re54D stepplaithdidiee wfitrgatkinysaassehechinuSAgOesielp are
narrowed down to units having the assigned facilities in a class similar to the facilities assigned to the

target unit ¥SAFETLIERBIngURR 38aPEHAIEILEI80IR, RE BlearEidReditRiTed ilPtRE lapitedampf the
identification table 280 (%%420 séeﬁ . Further, the unit %rm#) s%%ﬁ%edd: S420 St?é) a{f narrowed down
to units haditoh TStdFssr 2789 iR'h Al GEMET SN &GP RP IR ot B9 ared GH9HE Wsingd
range of the,gRt YpildYaielRAGRS tHBSRA M MEIR BByt actesaltisrifesddn the ralgfed unit
identification table 280 (S430 step).
building and the assigned facilities. The seateims include, for example, an area
(latitude, longitude, and altitude), a total floamea of the building, average temperature
around the building, an average number of persorend out of the building per total
floor area on a daily basis or a number of usera capacity of persons, a positional
relationship of the building such as a number obif§ and a direction of the assigned
range, etc., a sunshine rate on the outer walierassigned range, etc. Further, examples
of the search are specifically given, for exampiaking a search by a proper name of a
turbo refrigerating machine for an apparatus havireggsame apparatus name, making a
search for equipment whose COP (Coefficient Of dternce of equipment) value is
included in a certain range, making a search faripgnent whose capacity value at

operation time, such as a refrigerating capacity, & included in a certain range, making

a search for a unit having a high degree of appration of external environment of the
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[0072]  Next, the unit group searched in S430 step, further, are narrowed down to units having an
air conditioning area of the assigned range in a range of a class similar to the air conditioning area of
the assigned range of the target unit by referencing the search range table, and a result is stored in the
related unit identification table 280 (S440 step). Finally, priorities from first to a predetermined number
are given to the units having a number of times of hit in descending order in each step, and the units
are kept a8 Méiaf8W JRAKIPRe SRS OhRIHBHHIARYIh AINRIS8D BEARPLQXINAHAR I8 KoSsaiethe
units with &@@H number of times of hit are highly possibly not suitable for the operation condition,
etc., of the'target unit, and because test operation being desirably continued at least for one day, if the
number of exami[mfp@p candidates is too large, optimization requires some days, and thus the number
of examination candidates is narrowed down in order to reduce optimization processing load. In this
example, the nurkbetltd sxapanchide canditatdsnd lrhitad to g dhisatamesetneupits @esimegrowed
down in each step, and thus it becomes possible to select units having operation conditions that are

more suital§|& P TREREMYAE S SERAITE 85 et BkHGR Ui TN tHRIANERI BB RUSHTY IOt HRIAISH in

Fig. 11, that is to say. S400 step in Fig.. 3, i mpleted, and next. the flow praceeds to $S500 step in
Fo 3 oo 0gt Seafth PIOSRERd o 3 S0 TR Bor AR IF (N BEATEE e IO 1L,

that executgsapR09 flesanedhe Bhergneans is illustrated in Fig. 12. Also, a detailed flow of S500
step is illustrated by a flowchart in Fig. 13. When the processing in Fig. 13 is started, a unit having a
high priority is se€jé@dgl from the related unit identification table 280, and the operation condition, etc.,
of the assigned facilities corresponding thereto are set to the assumed conditions (S510 step). Next,
the energy-balan®ERIIRIEESGH LI S8 ShdithatBperhib AN MBifidths b thoargee aREEthe
other inter\rllv%l nits, that hﬁvg bne ner%%ﬂ Jlrﬁam V\t/ne Oé)timized. expression aq% ﬁgndition H nti{icati n

ich are insta i SE ISE 1R € similar e_use o ar
table 270, AhG the" 880 Med Cohdiffors are eom meél‘, Simutation covering the range of a Fihd Hiternal

units is peggfigiag. 8Nthasexgad BieIdy RANER isCaieUiRiaddRR2 LBRP) atthiverfesrkHibaienthe

relationship table 230 is not referenced. This is because, the related units generally have different
building stiofdrresian drad dhiche salydtdiuidipnguad teéatatlyet spdchiuliberares stqressibititye thelated
relationship data of the related units do not correspond to the target unit. It is therefore desirable to

perform sitildfERHiIRESID EBPIRLBAi5AE ~iABk, FUriBe BRILIeIIsRAEISHR J6a94tep are

narrowed down to units having the assigned faediin a class similar to the facilities

assigned to the target unit by referencing theckemnge table, and the result is stored in
the related unit identification table 280 (S42Qp¥teFurther, the unit group searched in
S420 step are narrowed down to units having a ot area in a range of a class similar
to the total floor area of the assigned range efttrget unit by referencing the search
range table, and a result is stored in the relatédidentification table 280 (S430 step).

[0072]

Next, the unit group searched in S430 step, furthiee narrowed down to units
having an air conditioning area of the assignedean a range of a class similar to the air
conditioning area of the assigned range of theetangit by referencing the search range
table, and a result is stored in the related aaniification table 280 (S440 step). Finally,
priorities from first to a predetermined number gieen to the units having a number of
times of hit in descending order in each step, thedunits are kept as related units in the

related unit identification table 280 (S450 stefhis is because the units with a small
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Next, a comparison is made between this assumed energy balance and the current energy balance,
and a determination is made of whether the assumed energy balance is more energy saving or not
(S530 step). If the assumed energy balance is not more energy saving, the flow branched leftward and
proceeds to S580 step. Also, if the assumed energy balance is more energy saving, the flow branches
downward and proceeds to S540 step, and the assumed conditions are transmitted to the other

internal ur4T5r8pHMER P bhieat BistabioRoRriY (e HRIBJSKIHIP PRSI S BHLEe B! et
operaton {h SHAISH AR e 2ssued sndlipn B ARIE S HISEr SINEGTEIY D RSy

saved than rrent condition for one day, and test ene ance Is measured

determinatiqd fUMBEe 6f BaMAEHYM teahBRRIGY @'WWT%%W%W@%%B @@)@9 rAaat
energy balance or not (S560 step). If more energy is saved, the assumed conditions are stored in the
optimized g estomantbeonditiex adeintificeticrataba ), iand ate \dowiram chetele ftovaredaice
proceeds to S580 step. Also, if more energy is not saved, the flow branches downward, the settings of

all the inteARSIMIFRIAReaEREaI S BRd stdfe thie Rremrla e ab e xesToien CanddMesi®ceeds

to S580 step..In S58Q ste etermination,is made of whether there remains an unselected related
i o the TERE0 Ra AR HRE 113 IARS St 0Res, dof, Fiaien BdleateriFiecie

returns to SedéhsiarpRdinteeaisdiar flgMis MRrRR Jperasuiii GRS tA: KR RReFESSiRARCRINMated.

Thus, the flow in Fig. 13, that is to say, S500 step in Fig. 3 is completed, and the initial processing flow
in Fig. 3, iMachintsaassigned te dddddrgethensiy stéhuer skarsbttprgs eddimg edfigtiegflomitsnaFegchlhged
and then restarted, is completed. [0075]  In this manner, in the initial processing of the case where a
new unit iSRRIJEJOSRY; lﬁé)(}@lﬁft% ihitdare Seeramgtar dexdrEaiaw P8ssRiRD P CORBRISIHY Hic.,
are searcf*‘x_-:‘.ld aéwd adopted. Accordingly, better operation conditions, etc., are searched among the
units with €3¢h other, and thus it becomes possible for a plurality of buildings in which the units are
installed to impr ergy saving levels with the passage of time by referencing optimum conditions,
etc., with each other. Thereby, any buildings in which the units are installed gradually approach to an
utmost energy savingd¢ioeishiphbétwmesrtithe aftiredduddoh gste vwiind Zhtomn psoaessintaltet iimprove
their energy saving levels, and thereby the levels become equal. [0076 Now, for the sake of

simplicity, &dciptRrHiRsSpaalGRieR andHae sHarlon eitskaigaiindugy hddddsetd #riairfly one
assigned facilit ingFig. 3 to.Fig, 13. However, in regli ch.unit takes charge of a.plurality, of
facios inloe Seoveed el B8 TonPiaing 5 R E R AR R
apparatus s T4lSa Y RFATAG QT AdIPHIFHRY foussRasiing s awritiidniigatds tsated in
Fig. 14 in the case where the assigned facilities of the target unit are three, namely a, b and c. In
comparisopafitiatitetAevegiettior-gpridiitiueecttepof thatmetd filitts?00rstepohRQ thtaptanakSc200
step, which are processing on the assigned facilities a, b and c, respectively, in Fig. 14, are disposed

correspon8RrigliPtotB08ssiepasl sEINAIBORS I{ P Qafiemanrdedh eneray;bakauteseplcaiitie like

h ke ch f th [ he th i faciliti d di d

iy S R A e ek R
of assignegddacitics, RESEFFERY fERSHHAAZELLS@HSS P YRaRRIIBEMIIR SR A YAMIE 90hgRpESIgned

facilities. [0077]
the assumed conditions are combined, simulatiorerdoy the range of all the internal

units is performed, and assumed energy balancddslated (S520 step).

In this regard, here, the relationship table 23Mas referenced. This is because, the
related units generally have different buildingustures as that of the target building of
the target unit, and there is a possibility thdatienship data of the related units do not
correspond to the target unit. It is thereforeirdéte to perform simulation not only on

the assigned range, but also on all the interniéé.un
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Next, a description will be given of processing in a steady state of the existing units after the initial
processing is completed. In the steady state, each of the unit controls the energy balance in the
assigned range on a daily basis by controlling the assigned facilities on the basis of the operation
conditions determined to be optimum, etc., and the measurement information from the sensors. The
overall flow is illustrated in Fig. 15. Next to the initial processing, when the steady processing is
started, daily opél%%‘ﬂl processing is performed (S600 step). A relationship between the operation
processing sectiqn 170_performir > dal erat essi e ns is illustrated in
Fig. 16, In the stbE el L INDEE Spd At i heerb s 5 AR lieh RS ReSclRl
measuremansigjorarRiRR ORHIE ATHEBRH SSNSAT S aRAdRS IRERUIRN Snsiien dABTRI bal&aesra of
the facilities is carried out using operation conditions determined in accordance with the characteristics
and state fmoeacmefghisfatigios ant (G5Get staipks lintdiadeebtieaeigy Dadatergas valtiesosb@ridrigy
determined in advance using a numerical expression set in initial settings or a correlation equation

(auto-corr&AYRS; dbeeliarsroranehrd eibrare Gad SRGAEHSROnfifible fdeRedbititegdtitittand
others) that, iz eRiculnted ram i maniaring A . SESoRRRENI RriPil Bppdlions,Such 3
outside temper%&/ure, umidslty, A humpberor per%ns msuy\é, etc. For examp?e, ran air conditioner, a

temperatutge I hAdHHBI Ay @ffedeiBHRINEAsSArh aeASIATIREIEIHRX fRfePAshURRETTSP M¥pafiRshicted

Mean Vote) is zero using information, such as temperature and humidity, etc., from the assigned
sensors, aofitdsd speadtion arhexde dresproctss taggetocsadssbil stepiy wtdipenaiiomithseréganeda
comfort index means an index calculated using a comfort equation developed by Fanger using the
following efERRNERASIHIRITE PRASHHIRS f: ASiEoMRANVEIRIREtIRNSERY I8 2SRl AsSRYREdRATNENe
humidity, radiation temperature, an airflow velocijty, an amount of human activity, an.amount of closing
(CLO valuly P e S S o8 BV oAby R e oh g, BB R S By
0 means statistipally R HPesspenieg) tailiRES® %g AT eheaiRrahierthsargyeric

value of the above varies in the range between +3 and -3 becomes plus, 95% of persons feel
hot, wherelaaldried! grhentof886 Onstels) . thé mersoandemp) totsEiRO 79%umédsoonlitiencasre vehemredt e
facility machines are lighting facilities, control target values are set on a number of illumination lamps

and their JOSitRPIMAFGR R PP\RRAMthiFRH INMIRHEBARaER A4V GorRdrkh8sHOW T AN ERH room
from information, such as a size of e ogm, sizes and positions of windows, a rate of sunshine, a
capacity O TBIEREEH ROGEa of ohtithn Ao el o e o BERChEh
This is becgbiaaPREe SIS URlIng e PYARBISUFiRicaklWBInES tRddRY Badrelyingqf the
lights is energy saving. Also, in the case where the facility machines are window opening/closing
apparatuseperafieler(8Bzlisidp)nadd afsthetbeeedshoV8Epivda GEstedit, varddationioatiot fier each
window from information on temperature, humidity, an amount of rain, an amount of wind, a wind

direction, étadeRtiweehelctheiririnang iafokRsdssieH teimiedatthe relatadiynlvigeriiisaing hours
or not, etc,, of e rogm using a calculation expression gdetermined.in adyance, so operation
ereray of DS B na A BT rAHa o T BERY CErSE e e R e
values for RartLRHOWRIE WRETERDRSEY RIRRAGH PRSI 7Y itcranssrittg IsTRuer Hianspom
temperature, it becomes more energy saving to open the windows to ventilate than performing cooling
operation by Eig: a® cavrdikomesay, S500 step in Fig. 8dmpleted, and the initial processing flow in
Fig. 3, in which a new unit is added to the systanthe settings of the existing units are
changed and then restarted, is completed.
[0075]
In this manner, in the initial processing of tlase where a new unit is added, etc.,
the related units are searched, and more suitgddeatoon conditions, etc., are searched

and adopted. Accordingly, better operation conddj etc., are searched among the units

with each other, and thus it becomes possible fiuslity of buildings in which the units
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[0080] Also, in the case where the assigned facilities are office machines, such as a personal
computer, a printer, etc., a type and number of machines that have been used in a power-on and
waiting state for a certain period of time conventionally are identified in advance, control target values
are determined in order to turn off the power to the machines, and control is performed so as to reduce
the number of the machines in a waiting state or turning off the power source using the control target

values thePSQHESIAISS! 1Rel MINME 6NEEYoPRVING IBYRISISHIRRBPSA%Y Q'AtEsRY G eARNRIAge
,an , ele., d hines,that shauld '
Gotorminod S BT . AR SHiRher e RS W R e

calculatipn@fg[@iﬁi meewmﬁpﬁﬂda@dva%ﬁ, lﬁﬁ%§?@ﬁ6ﬁﬁﬁ§&lé€%’l”§ﬂ@ﬁa‘%0ﬂmé§ t{m,gqyuegh%ource
to machines exceeding those machines are turned off. This is because these office machines are

consideredtnldisgie $slybais timeeuaitsrgye [0B&l]ed imphitrenarnergycsdarohds peeisiraed diserghiye
target values that are set and the operation conditions including the target values. It is desirable to set
an intervaltRs l6MElR0RREPHIR 688! to a relatively long time, for example, at least from 5 to 10 minutes
of a unit time in t‘}%%fe of air conditioning control. Also, in the case of changing window shade angles
using daylight in accordance with a change of sunlight angle such that reflected light lights a ceiling up

in summer, and lig5{iresR windaresbrdrRiAtit LR [dser R ekl §GHasiErPIAdceRtRbIpREl Of

control to about one minute in order to perform control against an external element, such as a change
in the amaiinet whisumestiynadad ¢disatasd @8Ry oneraSsigaeatitlp usingr-opnd b Gfighd asditpveslEcilities
is performed at least for one round, the flow proceeds to S700 step. A determination is made of

whether thBrEeRINBAH) AHdakeft raamRrftBRlHER bEE Hes ihrtallgtertRe eiriialy BeaCARged on

the basis of whether there has been internal unit search prqocessing from the other units after th
oo LIS S8 BEnASs Sern HetTRon SR TS SRS ds 0 TRLST AR iGNk

new unit 06%%%@&&%9@@&%%9 tHResISharianlihy BE iR aEaiy iragisih & IMetedke

including a plurality of buildings, and thus a new operation condition, etc., that have been brought into
the systenwihyetbatabageigne dofbeilitigzodieth enttrgdarget threieinmaestibiely bl btk e i$mooadodsonit,
etc., the flow branched leftward and returns to S600 step, and the daily operation processing is

performedVd§aiheaisyvengiérd iEign hdieerupieRscihiie ey SRARCASI I WIRIRRI SR fmtdifh is

e R AR Rl B ST D SIS rssaeemy g

disposed correspondingly to S200 step in step &igln the same manner, in Fig. 14,
Sa300 step, and the like that take charge of thegssing on the three assigned facilities a,
b and c are disposed correspondingly to each o S&p and S500 step in Fig. 3. In this
manner, in the case of a plurality of assignedlifeed, necessary steps should be added
correspondingly to the number of the assignedifess|

[0077]

Next, a description will be given of processinguisteady state of the existing units
after the initial processing is completed. In gheady state, each of the unit controls the
energy balance in the assigned range on a dailg bgscontrolling the assigned facilities
on the basis of the operation conditions determitedoe optimum, etc., and the
measurement information from the sensors. Theativlow is illustrated in Fig. 15.
Next to the initial processing, when the steadycessing is started, daily operation

processing is performed (S600 step). A relatigndietween the operation processing
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If the added unit, etc., is not a related unit, the flow branched leftward and returns to S600 step, and
the daily operation processing is performed. If the added unit, etc., is a related unit, the flow branches
downward, and the unit determined as a related unit is stored into the related unit table with a priority
(S720 step). Next, additional part optimization processing is performed (S800 step). A relationship
between additional part optimization section 160 that executes S800 step and the other means.is

illustrated RPEIQM Y/ ARSI TarHuRa deprdRibnapesritboradENfLEt P bGh PRANSISdbEH atedHe

additional part optimjzation_processing. in Fi i int ranner as that of the flow
i Fig. 13 SBembihal Y SBe DO e RS S Ry o S B0 e
and added,§ify lﬂ@ﬁ%%%@ﬁﬁ@ﬁ]éﬁﬁ%#ﬁ&tﬁﬁﬁ&hﬁé Hé | 'QH&ISFHHQ%%iQﬂ)éﬁi%W%Mhﬁ)HOW in Fig.
13, and thus a detailed explanation is omitted. Accordingly, also in this flow, a search is made for

better operation ¢@dicBlions, etc., at any time due to addition of a new unit or restart of an existing unit,
thus it becomes possible for each unit to learn optimum conditions, etc., of a plurality of buildings in

which units are iff=eRIER] WhriheaEAIHRS Vst P B EGHhUHgBSHG nSBtEaR LRGN & B&sbdRible to

improve an erigigy.savijgavel of e anlis system s 3309 lehs somplstar, and (e o
returns to the daily operation processing again. In the following, the unit repeafedly executes the flow

in Fig. 15 gl srmenurak onsatiandstPriioen ahd0R8atruuhad iy Szaareea TRy o4 adribtieapration

processing flow in the case where one unit takes charge of one facility. Next, a description will be
given of thexgasesidrersebne umiidhlsesticlys ge af @ @itettgobiaoilitjestascbigelbdioRigcaB dlastrates an
example of a flow in the case where one unit takes charcl)?e of the three facilities a, b, and c in the same

manner asVRIEife1 Ate S niBarRHSL QR EH IR, eI HRIEFEEEIDS SRYATSR:, RErNBEMt iahat the

daily operalign prpcessing of 5600 sioh [ Fia, 15 goeshonds o Uyge siens, Sae00 siep Pbg00
step, and SE600 step, which are disposed correspondingly to the three assigned facilities &, b, and ¢ in

aghloitln*?zﬁﬁgn@ S%%ngfs?ggﬁ?ﬂgﬁtﬁ;ﬁ;w rahibEReoRuoaGssfaciities isdresiimee inGegHedre

conditioner, a temperature and a humidity are detexd so that a comfort index for each
room (PMV = Predicted Mean Vote) is zero using infation, such as temperature and
humidity, etc., from the assigned sensors, andeth@dues are used as control target
values of the air conditioner. In this regard,canfort index means an index calculated
using a comfort equation developed by Fanger ufiegollowing elements on which a
person's feeling of heat and cold depends, suclemperature, humidity, radiation
temperature, an airflow velocity, an amount of haraativity, an amount of closing (CLO
value), a thermal resistance, and also using @énsity and CO density as necessary.
PMV = 0 means statistically that @b of persons feel neither hot nor cold and feel
comfortable. The numeric value of the above vanethe range between +3 and -3. If
PMV becomes plus, 95 of persons feel hot, whereas if PMV becomes mithespersons
feel cold.

[0079]

Also, in the case where the facility machines lagieting facilities, control target
values are set on a number of illumination lampd #eir positions allowed to provide

minimum illuminance necessary for work assumedacheroom from information, such
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additional unit is performed, and the daily operation processing of the assigned facilities is performed
again. In this manner, it becomes possible to perform processing in the case of a plurality of assigned
facilities without problems in particular. [0086] In the above, a description has been specifically
given of an embodiment according to the present invention. However, the present invention is not
limited to a specific mode of the above-described embodiment, and various alterations are possible.

For examp, <€ Q5 GRENSARIi6H T 8BARBHE MR O LR Sh BRI YAEINGs A BRI Mctures
in the storgge secigh, And sieb.cantenisof e fow, Bl SacbeAiol SECUA0. HOWEEL LD sgpptimes
al Sta \ | or

possible to achieve substantially the same functions 'even it various variations an er changes, etc.,

are made tehiBageAIa0sEOEXAMVE. WhEe abAwiredarsimtier Rem befmaivendf dagcarsrvhere an

operation condition, etc., to be an examination candidate is selected in sequence from the top of the
table, or atsetectjorflishmdatsyiadetiegyyrieaitiag .in Advsie casrveherecathe Xaniitatioactandgdate may
be selected randomly u.sin?f:random numbers, and further an artificial intelligence technique, such as a

genetic ald¥FIRM ERENMAGICINSIIELANBRIARISBR ISR EHBBTIS Nt eTcube HEN SAGTR Yo is

algoritim, i3 gssigle [ GXRCHIE e gcesaing 0 e SAS ManeT (e Ahove:dssrgg fow
The unit suita y selects conditions from control methods, setting values, variables; etc., in a

environmegh HAJERNGNEIN YA ANBYnE W AL HdGRHaldamae abiigsRAJI AU BRRS IteRp,

usability of the building, etc., using a genetic algorithm to minimize the energy balance. First, the
simulationirdqrenttrore @ ortactpel ame o hismpelityr mathinsingrgpeoiirs settimys atw,coneatmetood. As a
result, if a previously assumed minimum result has not been attained, the settings are changed a little,

the simula8iY dcCals YeHBmMRIPERRAIONaAaIa HERGthiRAYRG iR cOpesdRR rRRREV IR thE Adsumed

minimum. This,is repeated with changing,a plurality of control methods, the setti alues, and the
Tariabioe. foSEEE Ae SHEEIE PR e O B S S RSN fardehaes

After that, fBiSer&?H'Wmm%eﬂ&&ﬂ'ﬁﬁ%@s'ﬂf&sé&?ﬂﬁ@?rﬁﬁ)&?féw FAPEILANS RURWRS Qisgoor-air
temperature, humidity, and wind direction, etc., so that it becomes possible to perform condition
settings atrtenineenqictfzurenitabelt deesmesrpossdrtpytcanmyre Wiechiodoa twrdiitiaseatiesgood in
accordance with a combination of the measurement values of a plurality of sensors. In this regard,
logic of the?BARTAE 619 PIBERRAHARPYENGRICHRUBIRbination of a plurality of pieces of logic
may be used. F?'( 6lnple, the same logic may be used for the overall optimization processing, or at
least one differe Pﬁée e of logic may be used.

Also, in the case where the assigned facilities @ffice machines, such as a
personal computer, a printer, etc., a type and murabmachines that have been used in a
power-on and waiting state for a certain periodimie conventionally are identified in
advance, control target values are determined deroto turn off the power to the
machines, and control is performed so as to redneenumber of the machines in a
waiting state or turning off the power source usihg control target values thereatfter.
Also, the number of persons in a room is measuyeal 6Q sensor, an image sensor, an
infrared ray sensor, etc., a type and number ofhinas that should be running are
determined in advance in accordance with the numbpersons in a room on the basis of
the calculation expression determined in advance,settings are determined so that the
power source to machines exceeding those machiadsraed off. This is because these

office machines are considered to uselessly consumeryy.



[0088] Also, in the above, descriptions have been given by handling energy saving and minimizing
carbon dioxide emissions equally. However, in some cases, there arise practical differences between
the two. In such a case, the unit and the system should be determined in advance whether to be
operated for energy saving or for minimization of carbon dioxide emissions. In this regard, if the
purpose is to minimize carbon dioxide emissions, the portion of the description on energy and energy
consumption shdQfePAk changed to carbon dioxide emissions. [0089]  Also, in the above,
descriptions ha"‘?qbﬁ%’ié‘ %ﬁé%'}né a%%%&‘@e{%gﬁé‘r%ﬂ%@%%?ﬁ‘ °R4§$h‘?”§|98£"4ﬁ%¥0§?8the £ A M8 ©
unit is newly installed in thé syStem, an case where exrsting units aré restarted arter facilities are
added andypRanGes Rifdiiorddiiandminess tHrgeicriiaiigsie calriave apeyatian naeaiiprsitbrewere
suitable at a certain point of the past by autocorrelation processing of measurement information of one
unit. There onigthtdfecanteotdam ainredatoredyviithgn tame slomewpieh atutehsirfoomdiiond @evomtesay similar,
such as, temperature, humidity, sunshine, amount of rain, wind speed, etc., or room conditions
become vy sifRNSIRS 6aS8 iR AIPHAING FRIGOMS Rl 1818se3R8 rRinalBRIBIL WiNGQYet load
or productign load_.etc., to those of the other time zone. It js desirable for the, similar time zong t
change the DAt 0Es R R NBE L SR W SR SPGBt s
because, fRirRaEIgHRN FRSTAURNFRNGHIPNSTOHSHILBEIR fRSA GRRAHISHMBRSS fARY HRtPoHitable
for the next winter and thus may be changed on the basis of seasonal variations, etc., but there is a
high possibilityithiat, thteis peeatrableotaditen dedoteeval ostndrtatul eafoo wheonextsnoimen aaydier. [0090]
Also, in the above, a description has been given of the case where energy simulation is performed in
both the inRBAIYIHCERRIY aHaIR% tayiPpIBLa R L HRGHEN7PH84s PiT6haHBR B Re day.
However, M% gggéible to perform the energy simulation for a time zone less than one day while the
assigned range 1S in an active state. Also, it is desirable to perform energy simulations for each period
individually, sucl‘[@gggpe week, one month, and four seasons (three months), after going into a steady
state. There are cases where even if energy saving is obtained in a short-term basis, long-term energy
saving is not obtam&d 0@ ciape whparioahtal| rafttine @issigned fmtiliisepeafu veasan it astafoy esn df
energy saving is not obtained by a long-term operation, the operation conditions of the facilities should

be change®th¢thdi R IQWheiepRembe h BRI MiclsiriiERdstitile of whether there is a

newly added unit or a unit that has been restaaftt the facilities are changed on the
basis of whether there has been internal unit Bgam@cessing from the other units after
the previous daily operation processing of thedtarmit is completed. This is because
that addition of a new unit or a restart accompaitig a change of a facility occurs on a
daily basis in a system including a plurality ofilduings, and thus a new operation
condition, etc., that have been brought into thetesy by the above are to be imported in
the target unit immediately. If there is no added, etc., the flow branched leftward and
returns to S600 step, and the daily operation @sing is performed again. Also, if there
is an added unit, etc., the flow branches downwardetermination is made of whether
the added unit, etc., is a related unit or notdooadance with the same search item and
search range as the flow in Fig. 11 (S710 step).

[0083]

If the added unit, etc., is not a related unig low branched leftward and returns

to S600 step, and the daily operation processimpgitrmed. If the added unit, etc., is a
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[0091] Also, in the above, the system has been constructed as a collection of units. However, it is
possible to configure the system as a server/client system. An example of the configuration is
illustrated in Fig. 20. In Fig. 20, a server 3 and a client 2 (for the sake of simplicity, only one client is
illustrated) are connected through a communication network 12 in a communicable manner. The
server 3 is provided with the control means 100 and the storage means 200 among the functions of

the unit 1 iel3iRednih FRE JIRY EXBRGIEPM)BRYAIL ARh o BPIRETIBRI AT RefBIieth'BBrier
stores variguadsfia of e AR, BRURATN BIGARS=IA0 GLihe 18t bulling, plspthe

client 2 that'Is connected to the Server 3 in a communi nner ihcludes an in

between agpignahsAsIECRLstY Apassioned (seititesdidy ARAIASHHENERRaM ARG s EMsiens of

the unit 1, and includes a minimum client control section 3 that can control the sensor input means 20,
the facility gperazanon s2asi e, 1612 .t et ok Kee w8 802 stidipt reraathe 1. 0yveame asclilststedge Bertion 4.
In this examéjle of the configuration, functions of a unit is divided into a server and a client, and thus a

unit in the AboisRe&ABIRIPIHNE R TOHIa8EA BieR SRISHASEIel8nd then interpreted in

accordance with fynctions thereof. [0092]  In this manner, optimization processing on the target
building should be Uniquely performed only on the server, and it becomes unnecessary to perform the

processing repeatadly;i1igasH! IpEinabURiIATde srraimgl therpnigueaipmiuni9. tReQathe other
hand, if the server 3 goes down, all the daily control of the target buildings assigned to the server
disadvantagannslyagoits doitheAlosoiidifidy, 18 e sgstetheiay dzdeusnit is-belected aadfigeedtiohic the

systems in Fig. 2 and in Fig. 20, the optimization processiggémay be performed on the server side, and

the daily cBnifENiifig TSI 1o 1BeddforHBPEH RidERbR Rieconf e balatesk Wi Raaliehedrther,

a mixture gf g colieion e uas.and & server Rl svsiem may e confaued Lo s Gase.
information exc ange IS periorm WIth eéach otner, butTor the optimization processing, the in ividual

units and thsR\Er RYRIMYIUA P RR srecessiahridbadndivgualpeasignesbhartv 8093

The above-described unit is an example in which a computer program as software stored in the unit
and hardwet® isopeyaiattidwe opadditionHdaevar, unideaterodffensotistarg uhi, shateinbeeyrhes
configured usini%|dedicated hardware performing each operation of each software portion. In addition

to the aboROSEIPIRPIRr @Rl £0dlepray ORMNIBr CoRJitRgRheon RO BhePUHRIRgDENipheral
dovices. HaTTeil SARE 4 ETREISILE TRATSER LIRS URHISRaifasi B 2RI tnhOH5e B des
possible to improve an energy saving level of thére system. Thus, S800 step is
completed, and the flow returns to the daily operaprocessing again. In the following,
the unit repeatedly executes the flow in Fig. 16l wome break operation is performed.
[0085]
Fig. 15 is an example of a daily operation procgsfiow in the case where one
unit takes charge of one facility. Next, a degaipwill be given of the case where one
unit takes charge of a plurality of facilities ag.FL4. Fig. 18 illustrates an example of a
flow in the case where one unit takes charge othhee facilities a, b, and ¢ in the same
manner as in Fig. 14. In comparison between Raarid Fig. 15, there is a different point
in that the daily operation processing of S600 stepig. 15 corresponds to three steps,
Sa600 step, Sh600 step, and Sc600 step, whichspesdd correspondingly to the three

assigned facilities a, b, and c in Fig. 18. Thata say, operation processing for three

assigned facilities is performed in sequence, thgtimization processing related to the
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CRT (Cathode Ray Tube), a liquid crystal display apparatus, etc. Also, the above-described storage
means is included in the unit, but a mode in which the storage device is installed in the other
apparatus, and the storage device is accessed through communication can be employed. The storage
means includes a nonvolatile memory, such as a hard disk device, an optical disc device, a flash
memory, etc., a read-only recording medium, such as a CD-ROM, etc., a volatile memory, such as a

RAM, or aSHHIRBLLATbSIRSSIOTTHRR 78 W A RRTBBCRA S SR bIBE ARSI RS St
possile 19,6l nsrmbalRNGR Andsaanslesde enisupne At APHIKIL Y NP EAsER

saving ené)rgy an INg carbon dioxide’emissions.
a plurality of assigned facilities without problemsparticular.

[0086]

In the above, a description has been specifigallgn of an embodiment according
to the present invention. However, the presergnition is not limited to a specific mode
of the above-described embodiment, and variousasilbes are possible. For example, in
the above description, descriptions have been fspedly given of the table structures in
the storage section, and step contents of the doeach control section. However, it is
sometimes possible to achieve substantially theedaimctions even if various variations
and order changes, etc., are made to these. falsexample, in the above, a description
has been given of the case where an operation temmdetc., to be an examination
candidate is selected in sequence from the topheftdble, or a selection is made by
adding priorities in advance. However, an exationacandidate may be selected
randomly using random numbers, and further ani@eifintelligence technique, such as a
genetic algorithm, etc., may be used for the sielec

[0087]

In the case of using a genetic algorithm, it isgdole to execute the processing in
the same manner by the above-described flow. Titesuitably selects conditions from
control methods, setting values, variables, atca eénvironment that is changing variously,
such as outdoor-air temperature and humidity cardit usability of the building, etc.,
using a genetic algorithm to minimize the energyabee. First, the simulation is
performed or actual control is performed using #mesettings and control method. As a
result, if a previously assumed minimum result has been attained, the settings are
changed a little, the simulation , etc., is perfedhagain, and a determination is made of a
difference with the assumed minimum. This is répeavith changing a plurality of

control methods, the setting values, and the visabFinally, a result that is determined
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A unit for saving energy for a building, comprising: an input means for receiving information from
sensors assigned to the unit; a communication means capable of mutually communicating with other
units;  a unit-specific information storage means for storing information in an exchangeable format
between different units on a location, a structure, an environmental condition of a target building in
which the unit is installed, and information for identifying the sensors assigned to the unit and facilities

assigned PR nBINMEHTIERRAIHSH e RRERIgResRiRe At FDeRsy hioRiSest
mstaled e arqeRuIng 20 an exipa LR ARINGLA ISl ng huldipg aiher than

the target building specific information; ~ an interna mization means tof reading an

energy Ca'ﬁuiﬁftﬁﬂ/,eé?f@sﬁﬁi% (ﬂ_i?ébﬂﬁﬂ[né{d![‘ik_iﬂQﬁHfiQﬂ BigdBe MW@QQ“@&@H& %@ﬁ&ﬂi@ﬁ] any
one of operation conditions provided in the unit in advance, composing an energy calculation
expressiorseftags atith ¢arget blithiencpati ipetfornmy esspukztioanahyi e ptinict rap ama menyitaiance of
the target building; ~ a related unit search means for searching for other units having an architectural

condition raf§t&Ped thk AFLTHRNEM Y hAsGABMIHIAY A Pk HeRRMED by e RIOh i AMEH M&ns as

an eXtemasleur?s'%'r%.ad H'Otrﬁitso trkéeggrtg,e rlcl)réﬁ%rn&l Lfrqgsbptimizatipmcessing may be single, or a

combination of a plurality of pieces of logic mag bsed. For example, the same logic
may be used for the overall optimization processimat least one different piece of logic
may be used.

[0088]

Also, in the above, descriptions have been giwermdndling energy saving and
minimizing carbon dioxide emissions equally. Hoeevin some cases, there arise
practical differences between the two. In suclasecthe unit and the system should be
determined in advance whether to be operated ferggnsaving or for minimization of
carbon dioxide emissions. In this regard, if thepose is to minimize carbon dioxide
emissions, the portion of the description on eneagg energy consumption should be
changed to carbon dioxide emissions.

[0089]

Also, in the above, descriptions have been giVext sources of new operation
conditions derive from the case where a unit islpewstalled in the system, and the case
where existing units are restarted after faciliies added and changed, etc. In addition to
these, it is desirable to retrieve operation coowl# that were suitable at a certain point of
the past by autocorrelation processing of measuremérmation of one unit. There
might be a certain time zone within a year in whaitdoor conditions become very
similar, such as, temperature, humidity, sunsharepunt of rain, wind speed, etc., or
room conditions become very similar, such as a rarnalb persons inside, a way to use

illumination load or outlet load or production logc., to those of the other time zone. It



an internal and external optimization processing means for reading an operation condition
corresponding to the unit from the other internal units and external units searched by the related unit
search means, performing simulation using the read operation condition and the entire energy
calculation expression, and optimizing an energy balance of the target building; and an operation
means for_operati,nq%he facilities assigned to the unit on the basis of the optimized operation

conditions'&nd¢REFRIE iRt FroRi e adtif e d¥hsits SHARAR 2PPHE FRt R SR RIS 1dim 1,
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operation condition most suitable for a certain sw@nmay not be suitable for the next
winter and thus may be changed on the basis obsaehsariations, etc., but there is a
high possibility that the operation condition be@most suitable for the next summer
again.

[0090]

Also, in the above, a description has been givénthe case where energy
simulation is performed in both the initial prodegsand the steady processing using daily
measurement information for one day. Howeversipossible to perform the energy
simulation for a time zone less than one day wiiéeassigned range is in an active state.
Also, it is desirable to perform energy simulatidos each period individually, such as
one week, one month, and four seasons (three momther going into a steady state.
There are cases where even if energy saving isneltan a short-term basis, long-term
energy saving is not obtained because of periodiealire of human activities and
seasonal changes. If energy saving is not obtdigeadlong-term operation, the operation
conditions of the facilities should be changedhat for a short period on the basis of the
autocorrelation.

[0091]

Also, in the above, the system has been consttuatea collection of units.
However, it is possible to configure the systenaaerver/client system. An example of
the configuration is illustrated in Fig. 20. IngFRO, a server 3 and a client 2 (for the sake
of simplicity, only one client is illustrated) amonnected through a communication
network 12 in a communicable manner. The senvsr@ovided with the control means
100 and the storage means 200 among the functiote anit 1 illustrated in Fig. 2 for
each plurality of units assigned to the serverergéhy, the server stores various kinds of

data and performs optimization processing of tingetabuilding. Also, the client 2 that is
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The unit according to Claim 1, further comprising a relationship table for identifying in advance whether
or not operation of the assigned facilities influences the other facilities in energy, = wherein a range of
the optimization processing by the internal optimization means is changed by information in the
relationship table. [Claim 4] The unit according to Claim 1,  wherein the related unit search means
searches for the other units assumed to perform control on assigned facilities in a similar pattern to the

unit in gne?@&‘%%%‘?féetﬂdfﬁnﬁﬁﬁq{e%dﬁ a?:éa?mﬁbt‘fac@@ﬁp T?Wﬂ@ﬁeiﬁrbﬁﬂFﬁfi%%nf%rﬂ&E_Q@sing for
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restarted iR,A&i6A9YPRREALIAN hespdli@icludes a minimunewti control section 3 that can control
the sensor input means 20, the facility operati@ams 40, etc., and the communication
means 10, and a client storage section 4. Irettample of the configuration, functions of
a unit is divided into a server and a client, dmasta unit in the above description should
be replaced by a client or a server and then irded in accordance with the functions
thereof.

[0092]

In this manner, optimization processing on thgdtabuilding should be uniquely
performed only on the server, and it becomes urssacg to perform the processing
repeatedly for each internal unit as the exampléhefconfiguration in Fig. 2. On the
other hand, if the server 3 goes down, all theydaohtrol of the target buildings assigned
to the server disadvantageously goes down. Aacghgithe system may have an in-
between configuration of the systems in Fig. 2 imnig. 20, the optimization processing
may be performed on the server side, and the daihtrol of the facilities may be
performed on the client side on the basis of tealte Further, a mixture of a collection of
the units and a server/client system may be cordayjuln this case, information exchange
is performed with each other, but for the optimmatprocessing, the individual units and
the sever should uniquely perform the processing@individually assigned parts.

[0093]

The above-described unit is an example in whicloraputer program as software
stored in the unit and hardware is operated in emin. However, in place of the
software, the system may be configured using desticdhardware performing each
operation of each software portion. In additiorihte above, an input apparatus, a display,
a printer, etc., may be connected to the unit afplperal devices. Here, the input

apparatus means an input device, such as a keyhoartte, etc. The display means a
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[Claim 6] The unit according to Claim 5,  wherein both optimization processing in a range of a
plurality of operation conditions stored in the unit in advance and optimization processing in a range of
a plurality of operation conditions read by searching the related units are performed in the initial stage,
and thereby at least three-stage optimization processing is performed. [Claim 7] The unit according to
Claim 1, _wherein at least one of the optimization processing is executed by a genetic algorithm.
[Claim 8] CRT (Cathode Ray Tube), a liquid crystal displayaptus, etc. ~ Also, the above-
described storage means is included in the unitabuode in which the storage device is
installed in the other apparatus, and the storageed is accessed through communication
can be employed. The storage means includes alatihe memory, such as a hard disk
device, an optical disc device, a flash memory, atcead-only recording medium, such as
a CD-ROM, etc., a volatile memory, such as a RAMa combination of these.
[Industrial Applicability]
[0094]
The present invention makes it possible to congmoérgy balance and carbon

dioxide emissions of a building, and can be used&ving energy and reducing carbon

dioxide emissions.



An energy saving system for a building,  wherein units according to any one of Claim 1 to Claim 7
are connected in a communicable manner with each other through a communication network. [Claim
9] The energy saving system according to Claim 8,  wherein the unit has a parallel relationship with
any one of the other units. [Claim 10] The energy saving system according to Claim 9,  wherein a
new candidate for the operation condition is introduced in the system when a new unit is added, or an
existing unit is restarted.

CLAIMS

[Claim 1]

A unit for saving energy for a building, comprigin

an input means for receiving information from sessassigned to the unit;

a communication means capable of mutually comnatimig with other units;

a unit-specific information storage means for ispr information in an
exchangeable format between different units oncation, a structure, an environmental
condition of a target building in which the unitinstalled, and information for identifying
the sensors assigned to the unit and facilitieig@asd to the unit;

an identification means for identifying an intdroait being another unit installed
in the target building and an external unit beingther unit installed in a building other
than the target building by the unit-specific infation;

an internal optimization means for reading an gnealculation expression of an
internal unit identified by the identification meanselecting any one of operation
conditions provided in the unit in advance, compgsn energy calculation expression of
an entire target building and performing simulatiand optimizing an energy balance of
the target building;

a related unit search means for searching forraihés having an architectural
condition related to the unit, the other units uthg a unit determined by the
identification means as an external unit in additothe other internal units;

an internal and external optimization processirgpans for reading an operation
condition corresponding to the unit from the otheternal units and external units
searched by the related unit search means, perfgrannulation using the read operation
condition and the entire energy calculation expogssand optimizing an energy balance

of the target building; and



[Claim 11] A server for saving energy for a building, comprising: a communication means for allowing
the server to communicate with a plurality of clients;  a client-specific information storage means for
storing information in an exchangeable format between different clients on a location, a structure, an
environmental condition of a target building in which the client is installed, and information for

identifying the seggasparasignefdaribasiieperashtpeiiieacnnsionddodtelignit on aieidriidiction
means for identifying an internal client being another client installed in the target building and an
external clibrtdginyzetbtpeErationtdnstitied srea d thidimjosthvetrtrarnitbessigoedskiisgrisy the
client-specific information;  an internal optimization means for reading an energy calculation
expressior{%lfaé\’ﬂ%1 iBternal client identified by the identification means, selecting any one of operation

conditions provid? e"hB?Fa%%rc\)ll%fiti\%? YaaGe éEomposing an energy calculation expression of an entire
target building and pertforming simulation, and ‘optimizing an energy balance of the target building;

wherein the identification means and the intepmimization means are executed
after the unit is newly installed in the targetlfing, or restarted.
[Claim 3]

The unit according to Claim 1, further comprisirg relationship table for
identifying in advance whether or not operationttté assigned facilities influences the
other facilities in energy,

wherein a range of the optimization processinghayinternal optimization means
is changed by information in the relationship table
[Claim 4]

The unit according to Claim 1,

wherein the related unit search means searcheshéoother units assumed to
perform control on assigned facilities in a simpattern to the unit in energy balance.
[Claim 5]

The unit according to Claim 1,

wherein optimization processing for the savingrgnes performed at least in two
stages including an initial stage when the unit@gvly installed in the target building or
restarted, and a stage when the other unit is navdialled or restarted in a steady
operation thereatfter.

[Claim 6]

The unit according to Claim 5,

wherein  both optimization processing in a randeaoplurality of operation
conditions stored in the unit in advance and omatidon processing in a range of a

plurality of operation conditions read by searchihg related units are performed in the



a related client search means for searching for other clients having an architectural condition related to
the client, the other clients including a client determined by the identification means as an external
client in addition to the other internal clients; and  an internal and external optimization processing
means for reading an operation condition corresponding to the client from the other internal clients and

external cligpigl seageem@YHER B3/ IER £4ETHreeastiymarito P PHOEBYSMH §IRe Yakerwemg the read

operation condition and the entire energy calculation expression, and optimizing an energy balance of
the target pUiklimg/][Claim 12] An energy saving system comprising: a server according to Claim 11;
and a plurality of clients connected to the server in a communicable manner,  wherein the clients
include an input rRBYEFRFECENRS AN from sensors assigned to the clients, an operation

means for operatjpg. e, agiiespsgiancd Bhe SliRNLu A B oRBBENISRIRRReRyS{ogaleting
algorithm.
[Claim 8]

An energy saving system for a building,

wherein units according to any one of Claim 1 taif@ 7 are connected in a
communicable manner with each other through a camation network.

[Claim 9]

The energy saving system according to Claim 8,

wherein the unit has a parallel relationship veitty one of the other units.
[Claim 10]

The energy saving system according to Claim 9,

wherein a new candidate for the operation condit®introduced in the system
when a new unit is added, or an existing unit sseneed.

[Claim 11]

A server for saving energy for a building, comimgs

a communication means for allowing the serverammunicate with a plurality of
clients;

a client-specific information storage means foorisg information in an
exchangeable format between different clients @otation, a structure, an environmental
condition of a target building in which the clierg installed, and information for
identifying the sensors assigned to the clientfanilities assigned to the client;

an identification means for identifying an intdrrdient being another client
installed in the target building and an externantl being another client installed in a

building other than the target building by the tispecific information;



an internal optimization means for reading an gynealculation expression of an
internal client identified by the identification \mes, selecting any one of operation
conditions provided in the server in advance, cosimgpan energy calculation expression
of an entire target building and performing simwliat and optimizing an energy balance
of the target building;

a related client search means for searching fwgratlients having an architectural
condition related to the client, the other cliemsluding a client determined by the
identification means as an external client in addito the other internal clients; and

an internal and external optimization processirgans for reading an operation
condition corresponding to the client from the othernal clients and external clients
searched by the related client search means, perigr simulation using the read
operation condition and the entire energy calcoaéxpression, and optimizing an energy
balance of the target building.

[Claim 12]

An energy saving system comprising:

a server according to Claim 11; and

a plurality of clients connected to the serveaicommunicable manner,

wherein the clients include an input means foeirgng information from sensors
assigned to the clients, an operation means foratipg the facilities assigned to the

clients, and a communication means for allowinguabitommunication with the server.





