AIR CONDITIONING CONTROL SYSTEM CROSS-REFERENCE TO RELATED APPLICATION(S)
[0001]This application is based upon and claims the benefit of priority from the prior Japanfase Patent
Application No. 2010-042961, filed on February 26, 2010, the entire contents of Wh!Ch arelllnco.rporated
herein by reference. FIELD [00021An embodiment described herein relates to an air copdltlo_nlng
control system which controls air conditioning in office buildings, department stores, residential

buildings, and the like. BACK%MW?@@M&&%@%@&%&%&’E al load reduction is demanded.

For example, CO2 reduction and energy Saving are Id of Facility Solution. It is

known that approximatey:pf96- aFeRetaxeansuerin Ay ilding is:255HRied by energy spent by air
conditioning facilities. Therefore, in the field of Facility Solution, an mpo@?gﬁ issue is to reduce energy

consumed [bgoai} Comﬂisamﬁ&iM-HQM&J&%‘&%H&@%@&QH@E@I&&?ﬁ%r‘ﬁ%tém system
ed.

using a comfort index PMV (Predicted Mean Vote) value has been devis he comfort_index PMV is
an index sraialdizetintBmatioAaliyicsbaNG7 201 andisen|tidated basahendhefitowiag six
parameters: four physical parameters-(1)temperature, (2)humidity, (3)radiation .te.mperature, '(4)a|r
velocity, aRB{#ifoBBERP Parhinbich (5 arsotnareteddibing W mef¢Bdamount of activity (metabolic rate).

FIELD

[0002] An embodiment described herein relates to an air conditioning control
system which controls air conditioning in office buildings, department stores,
residential buildings, and the like.

BACKGROUND
[0003] Nowadays, environmental load reduction is demanded. For example,
CO: reduction and energy saving are demanded in the field of Facility Solution. It
is known that approximately 50% of energy consumed in a building is occupied by
energy spent by air .conditioning facilities. Therefore, in the field of Facility
Solution, an important issue is to reduce energy consumed by air conditioning
facilities.
[0004]  To solve this issue, an air conditioning céntrol system using a comfort
index PMV (?redic_:te(i Mean Vote) value has been devised. The comfort index
PMYV is an index standardized internationally as ISO-7730, and is calculated based
on the following six parameters: four physical parameters—(1)temperature,
{(2humidity, (Bradiation temperature, (Dair velocity, and two body parameters—
(6)amount of clothing worn, (6)amount of activity (metabolic rate).
[0005] Such an air conditioning control system can prevent excessive cooling
and heating using the calculated comfort index PMV. Accordingly, energy
consumption of the air conditicning facilities is reduced.

[6008] Conventionally, control of cooling and heating in habitable rooms or
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[00051Such an air conditioning control system can prevent excessive cooling and heating using the
" calculated comfort index PMV. Accordingly, energy consumption of the air conditioning facilities is
reduced. [0006]Conventionally, control of cooling and heating in habitable rooms or offices is
performed for each building. In addition, an air conditioning control system is installed in the same
building where the air conditioning is controlled (refer to JP, PH05-126380A, for example). BRIEF

DESCRIPTION OF THE DR INGS JOO0Z1Fiqg. 1.is aﬁg'a ram showin configuration of an air
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conditioning control System according to an emtodime

the ai conchiecin.caRERNYSIPMASSAIRR e Gbedment, DETAILERDESCRIETION (0008147
alr condltlonlng control system accordlng to an embodiment includes: a plurality OCPE)IUI[;&IHQ monitoring

and controllieevidePrespadbmiyinsiaiegdprplurality of buildings; and a remote controller
connected to the plurality of building monitoring and controlling devices through a communication

network. The plurality of bud@R§HRAMRBORGRENEDOO OFOTAE davicFENespectively monitor and control a
plurality of air conditioning facilities respectively installed in the plurality of buildings. The remote
controller 4888fes ofégatidn aidiaanmeharisarrdivodiew bty fronsizamh dit the pd valityobf building
monitoring and controlling devices through the communication network. The remote controller
calculates S 650 ASHOF SAHAG RV AREIBIRERh air conditioning facility based on the operation data. The
remote co%t{qllgr.tranﬁgjvg&glr% gﬁ)eration settin%ivalue ft?rlllgulated fqr the air conditioning facility,
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through the communication netwoOrTg,ntlg fife B
controIIing%ﬂ;@gﬂﬂg%@&ggﬂ%t@orresponding to the calculated operation setting value.

DETAILED DESCRIPTION

foo08] An air conditioning control system according to an embodiment includes:
a plurality of building monitoring and controlling devices respectively installed in a
plurality of buildings; and a remote controller connected to the plurality of building
monitoring and controlling devices through a communication network. The
plurality of building monitoring and controlling devices respectively monitor and
control a plurality of air conditioning facilities respectively insi;ailed in the
plurality of buildings. The remote controller acquires operation data on the air
conditioning facility from esch of the plurality of building monitoring and
controlling devices through the communication network. The remote controller
calculates an operation setting value for each air conditioning facility based on the
operation data. The remote controller transmits the operation setting value
caleulated for the air conditioning facility, through the communication network, to
the building monitoring and controlling device monitoring and controlling the air
conditioning facility corresponding to the calculated operation setting value.

[0009]  Description will be given below of an embodiment with reference to the
drawings.

[0010] Fig. 1 is a block diagram showing a configuration of an air conditioning



[0009]Description will be given below of an embodiment with reference to the drawings. foololFig. 1 is
a block diagram showing a configuration of an air conditioning control system according to the
embodiment. [0011]As shown in Fig. 1, the air conditioning control system according to the
embodiment includes a communication network 1, a remote center 10 connected to the
communication network 1, and building monitoring and controlling devices respectively in buildings
20a, ..., 20n. The comm cat n network 1 is formed by lines capable of communicating

bi- dlrectlongf?&?rqi gt %388% a%\‘?neWé’f\’/%‘ﬂFEtrs a network such as a LAN and an intranet.

However, ifferent unlcat ork ma a used. [0013]The remote center 10 js
managem&q%ggnteré?%“nl Ja ffmm rou%er f§5tﬁ% ?E?ﬁ’f)aglgotﬁt%ﬂ?er 11
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collectively, MaetaaRs Al eRRAAUNA MGHLRS A ferword! 7, A Ff RLIBIEDUIAINGR 2084 o 20N
through the building monitoring and controlling devices 25a, ..., 25n. {0014 T Ob Fcfngs gOa , 20N
are respectivelypprexdas siith taedritdingand biulding monitoring and controlling devices
respectively in buildings 204, ..., 20n.
[0012] The communication network 1 is formed by lines capable of
communicating bi-directionally. Here, the communication network 1 is a network
such as a LAN and an intranet. However, a different communication network
may be used.
[(0013] The remote center 10 is a management center including a remote
controller 11 and a router 12. The remote controller 11 collectively manages air
conditioning facilities 27a, ..., 27n of the multiple buildings 20a, ..., 20n through

the building monitoring and controlling devices 254, ..., 25n.

[0014] The buildings 20a, ..., 20n are respectively provided with the building

monitoring and controlling devices 251, ..., 25n, the air conditioning facilities 27a,
.., 27n, and the routers 26a, ..., 26n. The air conditioning facilities 27a, ..., 27n
respectively include air conditioners 21a, ..., 21n2, local air conditioning controllers
22a, ..., 22n2, heat source facilities 23a, ..., 23n, and local heat source controllers

24a,...,24n. For example, the building 20a has the air conditioning facility 27a
including the air conditioner 21a, the local air conditioning controller 22a, the heat
source facility 23a, and the local heat source controller 24a. The building 20n has
the air conditioning facility 27n including the air conditioners 21nl, 21n2, the local
zﬁr conditioning controllers 22n1, 22n2, the heat source facility 23n, and the local
heat source controller 24n. Each of the buildings 20a, ..., 20n may have one set or
multiple sets of the air conditioner and local air conditioning controller.

[0o15] Components will be described below.



monitoring and controlling devices 25a, ..., 25n, the air conditioning facilities 27a, ..., 27n, and the
routers 26a, ..., 26n. The air conditioning facilities 27a,27n respectively include air conditioners 21a, ...,
21n2, local air conditioning controllers 22a, ..., 22n2, heat source facilities 23a, ..., 23n, and local heat
source controllers 24a,..., 24n. For example, the building 20a has the air conditioning facility 27a
including the air conditioner 21a, the local air conditioning controller 22a, the heat source facility 23a,

and the loc (ﬂ t so [ce ¢ ntroller 24a. The puilding 20n has the air conditio_nindg facility 27n including
the air conditioners 21 Rt 215 TRBISEEPAf Hntrmstimes eoeridarddprdesspibodine heat source

facility 23n;, he logal h rce controller.24n. Each,of the bujldings 20a, ..., 20n may have one
et} Gﬁ}le yiosuid “‘m%“%eé i F&eca‘ﬁ%lﬁ’ioﬁ?ﬁl&rg!? flef fo6TEYEBRPBNents will

set or multiple sets of the air conditioner and Iocal air ¢o nt

be describagctiaiag 2 A0010lEHstuihmeananeRia sl e r8mo, eanier 4 wil hs ascrped. [0017]

The remote controller 11 collectively controls the air conditioning facllities 27a, ..., 27n in the buildings

204, .., 20methraughibeuten 1Zathaienote auralendd FARsMItY QREration sakinghyaues of the
air conditioning facilities 27a, 27n respectively to the building monitoring and controlling devices 25a,

.., 250 in thecBiliRiing®20a, . 2720rcdpaiBilhetrenictehodidiadenbhicantalsutptersaat)oneration
setting value using an existing air conditioning ‘control method. The remote controller 11 calculates the

operation SEtis§SAlde fordR & HeRiNINREs P8l usig§m comfort index PMV value, for example.

10019]To (igg.%]’ate tl}ﬁxﬁcomfort index "PMV value," six parameters are needed, the six parameters
being temperattire, hdmidiy Ui A8H T drafie, SivlasrisUmeRREsIaothitH S orItamount of

B cA St A A i R v S e R o

worn, amount of activity (métabolic rate), predetermined rnumericarVaffEeEan BREET, Nbte that, the

numerical valugiatescier ARAURLOLEIHIRANOT.MAY YAMHBRAICING, 813 36359N.aNg 3 place where

. L. . . Rl v b a4, COT
the air conditioning facility is installed. The radiation temperature can be calculated from indoor
temperatunedadiidideniute fupenatbiele[0020] In the embodiment, the remote controller 11 periodically
acquires the operation data on temperature and humidity for each of the buildings 20a, ..., 20n from
the buildin§¥hitoriflg apleetrrbitmpuévitsd2Bd PM V2 Bal thydsgh theanetiveslade Tibeedhe remote
controller 11 calculates in real time the "PMV value" for each of the buildings 20a, 20n. [0021]Further,
the remote BT3B IAMERIT aledn @ nipBRITHEEhd Memiidity, wiediatien FRveattetaarge of, for

example, -0.5 tg +0.5 rec mrpep(gﬁd in ISO- o
velocity, “amotnt of clothing worn, amount of activity (metabolic rate). Among

these, for the numerical values of air velocity, amount of clothing Worn, amount of
activity (metabolic rate), predetermined numerical values can be used. Note that,
the numerical value used for amount of clothing worn may vary depending on a
season and a place where the air conditioning facility is installed. The radiation
temperature can be caleulated from indoor temperature and outdoor temperature.
loo20l In the embodiment, the remote controller 11 periodically acquires the
operation data on temperature and humidity for each of the buildings 20a, ..., 20n
from the building monitoring and controlling devices 25a, iy 26n through the
network 1. Thus, the remote controller 11 calculates in real time the "PMV value"
for each of the buildings 20a, ..., 20n. |

foozil Further, the remote controller 11 calculates temperature and hﬁ-midity
within the "PMV value" range of, for ex:ample, 0.5 to +0.5 recommended in ISO-

7730 for each of the buildings 20a, ..., 20n. The calculated temperature and



7730 for each of the buildings 20a,20n. The calculated temperature and humidity is an operation set
temperature and operation set humidity. Note that, if a target PMV value is variably set depending on a
season, more energy saving effect can be achieved. For example, in summer, i.e., when cooling, the
PMV value is set to +0.5, and in winter, i.e., when heating, the PMV value is set to -0.5. [0022] The
remote controller 11 transmits to each of the building monitoring and controlling devices 25a, ..., 25n
an operation sef temperature and operation set humidity corresponding to each of the building
monitorind* AR BN PGP EERALES S5 dempensiuge AR OBeFalion SefiRBryidiRy thRSigHtheE network 1.

[0023]In tl‘}n adggcri;gtmgk%%Ye t{wsevgerrig ie con oller 11 calculates the operation setting value for each
of the buildings 20a, ..., OR BfoleVal s PEn TR EshES M3k 1 PR e AU EHE O PR HoN setting

value for eaehonealiheduidnoddisaneralionasiing Yalsdereaihogt PhiReRyilding. In this

case, the remote controller 11 receives thé operation data on each zone ng or the

operation Falst eh-epshaieanafthe-buildingtiamethengotiespanding ang abths hyiding monitoring and
controlling devices 25a, ..., 25n. [0024]The remote controller 11 calculates necessary conditions which

minimize 62 ergyltensunmptionmti-the i lconditmier anddile Seatsoultd faciibnhiadeizrestriction
based on the "PMV value”, if required. The examples of the conditions are a "supply air temperature”
and a "heattapaierlingdigmeasiperaturédn Rinegpetinsipormetdoontoiierd dirhmsmitspasithe operation
setting value, the "supply air temperature” and the "heat-transfer-medium temperature” in addition to
the opera LY ATEFRANE AR A58 heh 206 SB e AR/ R FchGH ¢RBL Bglenéskoring and

. controlIin%gﬁ?viceggzngaaﬁ gh%noOf ;Q% buildé'&gs 204, .. 20nh|\égte that the "supply air temperature” is

temperature of i Qiseharged Fom AT et AN S P W APE SR BMet: [0025]The router 12 connects

between thgpsgmote qgntﬂ%leﬁééz':ﬁﬁ&otxlﬂea_l?&_@,mﬂ{%iC%K’lgt@e%ﬂﬁ%ﬁelhﬁm@lﬁt}%{ﬂ]a%e@l??‘{Ié:’a buildings

communication between the building monitoring and controlling devices 25a, ..., 25n In
20a, ..., 20peantidhestempevadiiralershin (092G NsddiRg £ aponentsoprovided dodhehuildings 20a,

- 200 leetz)neote controller 11 may calculate the operation setting value for each zone of the
building or the operation setting value for each floor of the building. In this case,
the remote controller 11 receives the operation data on each zone of the building or
the operation data on éach floor of the building from the corresponding one of the
building monitoring and controlling devices 254, ..., 25n.

{0024]  The remote controller 11 calculates necessary conditions which minimize
the energy consumption of the air conditioner and the heat source facility under
restriction based on the “PMV value”, if required. The examples of the conditions
are a "supply air temperature” and a "heat-transfer-medium temperature.” Then,
the remote controller 11 transmits, as the operation setting value, the "supply air
temperature” and the “heat-transfer-medinm temperature” in addition to the
operation set temperature and the operation set humidity to each of the building
monitoring and controlling devices 25a, ...,. 25n of the buildings 204, ..., 20n. Note
that the "supply air temperature" is temperature of air discharged from an air

discharge of an air conditioner.

[0025] The router 12 connects between the remote controller 11 and the



described. [0027]Each of the air conditioners 21a,21n2 has a heat exchanger which exchanges heat
between a heat transfer medium and air. When cooling, each of the air conditioners 21a, ..., 21n2
blows air cooled by the heat transfer medium using a fan. When heating, each of the air conditioners
21a, ..., 21n2 blows air heated by the heat transfer medium from the blower. The heat transfer medium
is water, for example. If multiple air conditioners are provided in one building, the air conditioners are
provided to the floors or zones, rﬁ]spect' ely. [00281Each of the heat source facilities 23a, ..., 23n

cools or hEAE THERL Y ASERP Heliunt PE XN ES! 6f TR R dosomcRifatintiekessgen than are a

refrigeratogﬁigﬁiegﬁw%%%mg [.ng?ﬁ%%n nilm%tgra eqli gg%% are praé/li%(:glg ﬁf%‘%,%i&tﬁ%%ﬁﬁé conditioners 21a,

..., 21n2 an eat source facilities 23a, .=, 23n; an theHe Hlates in the

pipes. Eachnping has:.aAume onciaulateithe heat transfer medium. Thus, the heat transfer media
cooled or heated by the heat source facilities 23a, ..., 23n are sent to the air conditioners 21a, ...,

21n2, and leoabdr hebledir iththesaiipeasdiioprssiddd.in RNV iRREhemseturn sa,ihe negt source
facilities 23a, ..., 23n. The heat transfer media which have returned are cooled or heated again, and
then sent Wetheikddconditioners 21a, ..., 21n2. [00301The local air conditioning controllers 22a" 22n2
control the_ air conditioners 21a, ..., 21n2. Each of the local air conditioning controllers 22a, ..., 22n2
periodicauWé’invesEﬁéhoﬁeﬂaﬁc?ﬁrs@trtéiﬁﬁm@uﬁéaand,tﬁém%émierir@et eprohaicksE fromcthe
correspondin onei%)esPtghe uilding monitoring and controlling devices 25a, ..., 25n. Each of the local air

conditionifig € TYSRB B RASISTHE FOWRE BRIR S RErABEpoRIRg SPEBACRRSHCPS 214, ...,
21n2 so that a.ind ; rature and a.i r humidity reach the operation set temperature and the
I}%% aﬂ‘ go%dﬁglpe%s %i a%lrr;g%?()\v%: alr cgoiegcbg”ége %& t};aéf%%' d}aﬁ} tgr{he amount

operation set humidity. Each o the Tocal air condi ioning controllers

of air blowasfrgmstieblowse Ryhagiussine the Jotaing spsed @5 .1be. fan, for exgmple, Thus, the indoor

temperature is adjusted. Moreover, dehumidification is performed by once lowering air temperature in
the air corfgitionebgatibatctetyaiceyapatiismedngdensedipiedewrnad by themsaising derair
temperature.

is water, for example. If multiple air conditioners are provided in one building,

the air conditioners are provided to the floors or zones, respectively.

0028} Each of the heat source facilities 23a, ..., 23n cools or heats the heat

transfer medium. Examples of the heat source facilities 23a, ..., 28n are a

refrigerator and a heat pump.

[0029] Unillustrated pipes are provided between the air conditioners Z21a, ...,
Z21n2 and the heat source facilities 23a, ..., 23n, and the heat transfer medium

circulates in the pipes. Each pipe has a pump to circulate the heat transfer

medium. Thus, the heat transfer media cooled or heated by the heat source

facilities 23a, ..., 23n are sent to the air conditioners 21a, ..., 2In2, and cool or heat
air in the air conditioners 2ia, ..., 2In2, and then return to the heat source
facilities 23a, ..., 23n. The heat transfer media which have returned are cooled or

heated again, and then sent to the air conditioners 21a, ..., 21n2.
[0030] The local air conditioning controllers 22a, ..., 22n2 control the air
conditioners 21a, ..., 21n2. Each of the local air conditioning controllers 22a, ...

¥

22n2 periodically receives the operation set temperature and the operation set



[0031]In order to set the indoor temperature to 18C for example, each of the building monitoring and
controlling devices 25a, ..., 25n inputs the set temperature of 18C to each corresponding one of the
local air conditioning controllers 22a, 22n2. [0032]Moreover, each of the local air conditioning
controllers 22a, ..., 22n2 measures the indoor temperature, the indoor humidity and the outdoor
temperature, and periodically transmits the measured temperatures and humidity as the operation data
to the corresponding one, of the building monitoring,and controlling devices 25a".., 25n, [00331The
local heathé%%%gg %%%%II%%% TAIEEPORAR %ooﬁf?o?‘?&g %gﬁf@ﬁﬁc@?g&ﬁﬁ’&gﬁﬁ%ﬂw@&ﬁ%f the local
heat soureg GEAIToYETS 248s,... 240nas BRCSSAANLPELiRiSaNnieesiYenihe gperation sej temperature
of the heat transfer medium (hereinafter, referred to as operation set eat-tranater:éditim
temperatuient:RRCEhef Hidoca HRatsaeR CaRElRr s A%ione2d B £ONIOIS fhe REWRL Of the
corresponding one of the heat source faclilities 23a, ..., 23n so that the heat-transfer-medium

temperaturelreatties thetoperationisdbhehtrnatisjere avie dienp jernperatute o [PH34Hnrorged to set the
heat-transfer-medium temperature to 7C for example, each of the building monitoring and controlling
devices 252¢ 2Bt Sehdrantitidat-trhndherirtesiiona temperatisienah CotathidecoB@sponding one of
the local heat source controllers 24a, ..., 24n. The heat transfer media cooled by the heat source

facilities 25402 AGERS ke, AIRPRH cBh ALl PR BRTR dhGitimEes 2yaadiusting th sotekipgansier media

heated by the ea}t %f%ur%grfaciicl)giegxnga,l..., Z%rg are t%lsed fqr warm air at the ajr conditioners 21a, ...,
21n2. [0035]Each of the Blillding Momtbring and con 8lli‘ﬁ‘§%°éﬂvi£%t§%§§???2§n adjusted.

Moreover, dehumidification is performed by once lowering air temperature in the

H

air conditioner so that the water vapor is condensed into dew and by then raising
the air temperature.

[0031] In order to set the indoor temperature to 18°C for example, each of the
building monitoring and controlling devices 254, ..., 251 inputs the set temperature
of 18°C to each corresponding one of the local air conditioning controllers 22a, ...,
22n2.

10032} Moreover, each of the local air conditioning controllers 22a, ..., 22n2
measures the indoor temperature, the indoor humidity and the outdoor
temperature, and periodically transmits the measured temperatures and humidity
as the operation data to the corresponding one of the building monitoring and
controlling devices 25a, ..., 250,

{0033} The local heat source controllers 24a, ..., 24n control the heat source
facilities 23a, ..., 23n. Each of the local heat source controllers 24a, ..., 24n, as
necessary, periodically receives the operation set temperature of the heat transfer
medium {hereinafter, referred to as operafion set heat-transfer-medium
temperature). Each of the local heat source controllers 24z, ..., 24n controls the
power of the correspohding one of the heat source facilities 23a, ..., 23n so that the

heat-transfer-medium temperature reaches the operation set heat-transfer-

7



receives the operation set temperature value, the operation set humidity value, and the like which are
" the operation setting value transmitted from the remote controller 11. Each of the building monitoring
and controlling devices 25a, ..., 25n transmits the operation set temperature value, the operation set
humidity value, and the like which have been received to a corresponding one of the local air
conditioning controllers 22a, ..., 22n. In addition, each of the building monitoring and controlling
devices 25aesdbimieeniyesaair-eperation set heat-transfer-medium temperature value transmitted from
the remote controller 11. Here, each of the building monitoring and controlling devices 25a, ..., 25n

transmits tH¥Bedeivethapdeationaefiseniatranaiefemreaiimianpssaisioaluetaihe.serasponding one
of the local heat source controllers 24a, ..., 24n. [0036]In addition, the building monitoring and
controlling Yebicd s hnildins mpseniodioalsndotiedrtiibngpdretion 2ida.on 2e aipeondiioners 21a, ...,
21n2 from the local ajr conditioning controllers 22a, ..., 22n2, respectively. Specifically, each of the
building mBRREHASIGE SrmterRRET D8R °C toshe cenicerontingddsrabihpérealibesthe indoor

humidity angutxb:% géjt logr. },erggerature erﬁféiec%é transaz]itted fé%)m the corresponding one of the local
air conditioning controfiers 22 2224#012 nCEREATBPHE BRRtR GRSt iHy dvatcBrFetiing devices
25a, ..., 25 petiedically transiits the received aperation.data to the.remote controlle é} through the
network 1. [00371Each of the routers 26a, % n%éar%k?g(}‘}tes %gtv%%%grlltﬂggeggrrge%lpdﬁdi% ]ghe of the

building muhitating ancheRRtling HEMEES? PRe heADbAR 1 RRRVIMYICAtIaR NNk T Each of the

~ routers 26a, ..., 26n relays communication between the corresponding one of the buH?)Eing monitoring
and contrdiing deviees:=23he .aix2bndaticrihs tarate, gonfroller 11. [0038]Next, an operation of the

embodiment will be described with reference to Fig. 2. [00391Fig. 2 shows an operation of the air
conditionin§¥thtrol Saermiato g et racontbodament. {0086 Ting réenizts cihtrallerdshin the
remote CeQégéi%gsct?ll!%egigglygteio%psee?gé%]peramre value, the operati t humidity val
, p on set humidity value, and
the like which are the operation setting value transmitted from the remote
controller 11. Each of the building monitoring and controlling devices 25a, ..., 25n
transmits the operation set temperature value, the operation set humidity value,
and the like which have been received to a corresponding one of the local air
conditioning controllers 22a, ..., 22n. In addition, each of the building monitoring
and controlliﬁg devices 26a, ..., 25n receives an operation set heat-transfer-medium
fempemture value transmitted from the remote controller 11. Here, each of the
building monitoring and controlling devices 25a, ..., 25n transmits the received
operation set heat-transfer-medium temperature value to the corresponding one of
the local heat source controllers 24a, ..., 24n.
[0038] In addition, the building monitoring and controlling devices 25a, ..., 25n
periodically collect the operation data on the air conditioners 21a, ..., 21n2 from the
local air conditioning controllers 22a, ..., 22n2, respectively, Specifically, each of
the building monitoring and controlling devices 25a, ..., 25n receives the indoor

temperature, the indoor humidity and the outdoor temperature per:iodically

transmitted from the corresponding one of the local air conditioning controllers 22a,



. data on the air conditioning facilities 27a, ..., 27n at a constant frequency from the building monitoring
“and controlling devices 25a, :.., 25n of the buildings 20a, ..., 20n (Step 401). The operation data are
needed to calculate the "PMV value" in real time. The operation data are temperature, humidity and
outdoor temperature as described above. [0041]The remote controller 11 checks if the collected
operation data are normally received (Step 402). If the operation data is not normally received (Step

402-NO), the remmate awatiollen1draaliestsiiheCresalion fipiaacaih.hiep (e eperion data are
el

collected again, the number of times at which the data are collected may mited to the preset

number of Zimese fR4e] T ertematescintielertd epladiaiesdhe BV alheidngachaf fhe buildings
20a, ... 20n based on the operation data transmitted from the building monitoring and controlling
devices 25@rougitthepreteesialles to calculate the "PMV value,” and the like. In addition, the remote
controller ]I[léI?T calculates, from the calculated PMV value, the operation setting value to enable obtaining

a predetertiftied PMEaRRGE Pstapwion) 243 Rfe sradetssrhitede Py saitsbisiamvesn -0.5 and

+0.5, for e)éﬁnlﬁléa' il)'erf%oerature and humidity which allow the PMV value to be within this range are
HIHEE (T PRISER i@ dret PR g ndesssratiitset ten?BBrati®, B the

calculated. The calc

CaICUIatedJ&mq{fﬁciﬁfgﬁeﬁ@gr&kaﬁ thﬁa%ﬁ%@%i?enr%%%em 264, ..., 26n relays communication

between the corresponding one of the building monitoring and controlling devices
264, ..., 25n and the remote controller 11.

[0038] Next, an operation of the embodiment will be described with reference to
Fig. 2.

{0039] Fig. 2 shows anm operation of the air conditioning control system
according to the embodiment.

{0040} The remote controller 11 in the remote center 10 collects the operation
data on the air conditioning facilities 27a, ..., 27n at a constant frequency from the
building monitoring and controlling devices 25a, +v., 260 of the buildings 20a, ...,
20n (Step 401). The operation data are needed to calculate the "PMV value" in
.real time. The operation data are temperature, humidity and outdeor
temperature as described above, |

f0o41] The remote controller 11 checks if the collected operation data are
normally received (Step 402). If the operation data is not normally received (Step
402-NO), the remote controller 11 collects the operation data again. When the
operation data are collected again, the number of times at which the data are
collected may be limited to the preset number of times,

[6042] The remote controller 11 calculates the "PMV value" for each of the
buildings 204, ..., 20n based on the operation data transmitted from the building

monitoring and controlling devices 25a, ..., 26n, preset values to calculate the



humidity. [0044]Further, if the energy consumption of the entire air conditioning system is requested to
be minimized, the remote controller 11 calculates, as the operation setting value, the "supply air
temperature,” the "heat-transfer-medium temperature,” and the like which minimize the sum of the
powers of the air. conditioners 21a, ..., 21n2 and heat source facilities 23a, ..., 23n and the power
consumption of the pumps which circulate the heat transfer medium. [0045]The remote controller 11
transmits thenpperatian | > CQ hor ch.of the buildings 20a.,...., 20n tp the
corresponding one g?th?&%%%g%on%ﬁ%%iﬁ ’ctglr%trlgﬁrllr?g%ed(é(‘\‘ﬁgéoé?%&,%-E%ﬂa(@fe;g"ﬁﬁh). The
number of iansshistions Pemvesaline remaiscantialiesdihang, e %i'gﬁk%d{@oéﬂ%oﬁhl and controlling
devices 25a, ..., 25n may be limited for the purpose of failure avoidance and the li e%fG]The
building mpritstierranedcdmikbitrgd@itiae 2B receives the operation setting value transmitted from
the remote controller 11. The operation setting value includes the operation set temperature and
operation Z‘&%midi’i‘%fﬂf@%?mmﬁd‘ﬁéﬁ‘é Yaltie! tperatiomsdt haatitransfdmadisméemperature
of the heaigsource fagilitieatﬁl?;a,_and the like. The building monitoring and controlling device 25a
transmits the SparstEh TG iRk allovbHertiBMMgrrlsiite Dravipe diisathnghedilding
monitorin trolljng device 25a transmits the qQperation set temperature and the operation set
humidity t%a%%ﬂ%igg} air&g}ol%ndﬁﬁigr@ﬁzéegorgfj%ﬁgﬁﬁ?a 4 TR fsthe b phatiepesation set

heat-transfef:paesiura temperaiiig 19,106, lpgal heat source controller 24a, Accordingly, the local air
conditioning controller 22a performs set value cor%sr%l an eg%%%?oc%n rol gfeth(éjgﬁa%ﬁdﬁﬁ?ner 21a, and

the local Heahshityce controller 24a performs set value control and power control of the heat source
facility 23a (Step 405). [0047]Other building monitoring and controlling devices operate in the same
manner asetbuildifg thenii6ithg erdtgoniraling tewiee (o finraxamplaitibaikyilding monitoring
and controlling device 25n receives the operation setting value transmitted from the remote controller
11, Then RS BURSHTY Mobftsrinirirede Sherstmoteevive @B transinitiathe apaiatiopesetiing value to the

air conditioqitqg facévg%g?n. Specifically, the building monitoring and controlling device 25n transmits

the operation S8t tompSratthé antHSoparatic BEERHTAIY tshhe 1beat-4hanefsditardiepcontrollers

22n1, 22n2 ,ahd ransmits ihe, operation set heattransfer-medium temperature to the local heat source
controller 22%.% Accordingly, the%Io%%? a‘ﬁ%é%d?ﬁ%lﬁ%bz%ot oﬁ&f]’zféflbf’erﬂ?i”ﬁ%ss@f VAtie2&ontrol and

Conirol and povier controlof the o1 concener S11g. Anine Fedh et SoHEA LOMTANAF 2an pertorms
set value ool nehpdwier ponipelwhitiedeat seuiee Hagility.23nfSiem405)-
[0045] The remote controller 11 transmits the operation setting v-aiue
calculated for each of the buildings 20a, ..., 20n to the corresponding one of the
building monitoring and controlling devices 25a, ..., 25n (Step 404). The number
of transmissions between the remote controller 11 and the building monitoring and
controlling devices 25a, ..., 25n may be limited for the purpose of fatture avoidance
and the like.
[0046] " The building monitoring and controliing device 25a receives the
operation setting value transmitted from the remofe controller 11. The operation
setting value includes the operation set temperature and operation set humidity of
the air conditioner 21a, the operation set heat-transfer-medium temperature of the

heat source facilities 23a, and the like. The building monitoring and controlling

device 25a transmits the operation setting value to the air conditioning facility 27a.
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[0048]After that, the operation of Step 401 to 405 is repeated in accordanc_e with the surrou_ndlng

" environment which changes over time. 10049]As described above, accordlr!g to th.e.errllbodlmgnt, the
remote controller collectively calculates the operation setting value for the air condlltlonlng facility for
each building. For this reason, the embodiment allows to reduc_:e the number of units to_calcula_te the
operation setting values compared with the case where the units to calculate the operation setting

values are previdediy theebulkling. iRIRREING!YaimadiionuAgcqiding ting smbodiment, the

: S8N1 .. .
building monitoring and controlling device is provided in ea ilding, where y{’he ait ¢ ditioning

control syst@ﬁm‘a’mbgqiromdméﬂttaﬁ@mﬁ@sttﬁ@n@@@@mtmggem@dwpeleg tlgﬁeur.]]&safo é:#lculate the
operation setting values are provided in the buildings, respectively. H_ence, a_ccordlng_‘tot e

embodimefiePdiFignissritiomiir @atrehgystemiminicthenpblesitedising dberinsadugtion sast and the
maintenance cost is obtained. [0050]Therefore, according to the invention, an air conditioning control

system whiHBREHIEE ke HEmdasid iRtrsdereiss conteaidthdmairenardiehosticaobsl pravided.

i i iven of an embodiment of the invention, the
[0051]Wh”§098§§:0n 1%%”09&%3?@%”2%&; pertorms set value control and power control of the air

conditioner 21a, and the local heat source controller 24a performs set value control
and power control of the heat source facility 23a (Step 405).

[0047] Other building monitoring and controlling devices operate in the same
manner as the building monitoring and controlling device 25a. For example, the
building menitoring and controlling device 25n receives the operation setting value
transmitted from the remote controller 11, Then the building monitoring and
controlling device 256n transmits the operation setting value to the air conditioning
facility 27n. Specifically, the building monitoring and controlling device 25n
transmits the operation set temperature and the operation set humidity to the local
air conditioning controllers 22nl1, 22n2 and transmits the operation set heat-
transfer-medium temperature to the local heat source controller 24n. Accordingly,
the local air conditioning controller 22n1 performs set value control and power
contrel of the air conditioner 2Inl, the local air conditioning controller 22n2
performs set value control and power control of the air conditioner 21n2, and the
local heat source controller 24n performs set value control and power control of the
heat source facility 23n (Step 405).

[0048] After that, the operation of Step 401 to 405 is repeated in accordance
with the surrounding environment which changes over time,

[0048] As described above, according to the embodiment, the remote controller
collectively calculates the opera.tion setting value for the air conditioning facility

for each building. For this reason, the embodiment allows to reduce the number of
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embodiment is presented as an example and is not intended to limit the scope of the invention. The

. embodiment, which is novel, is capable of being carried out in various other arrangements, and
various omissions, replacements, or modifications, can be made without departing from the gist of the
invention. [00521For example, a function of the building monitoring and controlling device may be
added to one of the multiple local controllers (local air conditioning controller or local heat source
controller).u¥Whatd i i It iton| ntrol system c ising: a plurality of
building monit%ﬁindgscﬁad%gﬁtﬁgﬁ]{r?%g é%&ggg grgdsipﬁ%g%/%%f iﬁ%lt% %?%‘g%?u%éﬁtg of Bm‘ﬂ\%gt “the plurality
of building minitasing eatheordelling davise seasnectiabs MapitgrRgARY RO ling 4 plurality of air
conditioning facilities respectively installed in the plurality of buildings; and a remote controller
connected estivstplekality ofdditing meoititingantCconboting.devisrsihpugh A commupgication
network, wherein the remote controller acquires operation data on the air conditioning facility from
each of théPrurafty JHbgildenisenisriesrindednia contrdilingideyisds tabyugte the conamniainggion network,
calculates an operation setting value for each air conditioning facility based on the operation data, and
transmits tﬁ"e’%{;‘)’ r%r‘f%ﬁ‘%éi"[’iﬂé’%é?ﬁ%"&%‘?éuﬁtédl?& fREt HPRGTARID AT fHedlinpsthduge tHe
communicat twork..tg thg building. monitaring and controlling device monitoring and controlling
the air con%%%%n%gg\?g{cmﬁe e ond gtlof’o By cﬁ?i‘t‘@ﬁ SPeratigrideting vhrudwidingsair

acility corresp nélng

conditioning&ontiobsystem,.accaordi lai wherein each of the building monitoring and
controlling d?\%ges W A) recel’voé{g(! ﬁ%lgé%?c#}y deata%?r% e %iracnor%}ftig%ﬁir‘%];?%@iﬁﬁ/ ‘ff’d’r??‘fﬂe air
_condliltic()jnirsgdmﬂitwm&&aﬂﬂﬂbﬂaéh@@wiﬁﬁ%@ whishifsoRuiding Maontopng.and, Gantgling device is
installed,

obtained.

[0050] Therefore, according to the invention, an air conditioning control system
which enables reducing the introduction cost and the maintenance cost can be
provided.

[0051] While description has been given of an embodiment of the invention, the
embodiment is presented as an example and is not intended to limit the scope of
the invention. The embodiment, which is novel, is capable of being carried out in
various other arrangements, and various omissions, replacements, or modifications,
can be made without departing from the gist of the invention.

foos2] For example, a function of the building monitoring and controlling
device may be added to one of the multiple local controllers (local air conditioning

controller or local heat source controller).
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B) transmits the received operation data to the remote controller through the communication network,
" C) receives the operation setting value for the air conditioning facility from the remote controller
through the communication network, and 1D) controls the air conditioning facility by transmitting the
received operation setting value to the air conditioning facility. 3. The air conditioning control system
according to claim 2, wherein the building monitoring and controlling device periodically receives
the operatigmdata on;thgAiL.conditioning facility from the air conditioning facility, and periodically
transmits the received operation data to the remote controller, and the remote controller

periodicalMtransmgsaghg&ﬁ@{ﬁgqggs&tgﬂg]\@%&o&qﬁ%h@& ﬁg}nditioning facility to the building
n

monitoring and controlling device monitoring and controlling the air conditioning facility corresponding

to the operation settpigreditie ot biiRtiais cRRAONNY gg@tr@émga%%gégg AHODR of claims |

to 3, wherein the air conditioning facility includes an air conditioner and a local air congitioning
controller feréahebliingatheainionaifidneidiand, thethsbulting-menitating ardisontiellingdevice
acquires operation data on the air conditioner from the local air conditioning controller, transmits the
acquired oSS datietdcase revRett vaR ol et r andmirstirel pgratiorheeling walue-received

from the remo etcontro er.to.the local air conditioning controller. 5. The air conditioning control system
according et él}{ﬁn&x%\, ac ?hes respectively installed in the plurality of buildings; and

a.remote controller connected to the plurality of building monitoring and
controlling devices through a communication network, wherein

the remote controller acquires operation data on the air conditioning facility
from each of the plurality of building monitoring and controlling devices through
the communication network, calculates an operation setting value for each air
conditioning facility based on the operation data, and transmits the operation
setting value calculated for the air conditioning facility, through the
communication network, to the bgilding monitoring and controlling device
monitoring and controlling the air conditioning facility corresponding to the
calculated operation setting value.
2. The air conditioning control system according to claim 1, wherein each of
the building monitoring and controlling devices

A) veceives the operation data on the air conditioning facility from the air
conditianing facility installed in the building in which the building monitoring and
qontrelh’ng device is installed,

B) transmits the received operation data to the remote controller through
the communication network,

C) receives the operation setting value for the air conditioning facility from
the remote controller through the communication network, and |

D) controls the air conditioning facility by transmitting the received
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the operation setting value includes an operation set temperature and an operation set humidity for the
air conditioning facility, and the building monitoring and controlling device transmits the operation
set temperature and the operation set humidity to the local air conditioning controller. 6. The air
conditioning control system according to claim 5, wherein the operation data on the air conditioning
facility includes temperature, humidity and outdoor temperature, and the remote controller
calculatesibmtopesationg seltie¢pvhlugfoptdgiainioghaitioning facility using a comfort index PMV. 7.
The air conditioning control system according to claim 6, wherein the air conditioning facility further
includes & heat $barie ferditioaig adoeal FeatBogrssdtontroliaifol coheisiing the heat source facility.
8. The air conditioning control system according to claim 7, wherein_ _ the remote controller
determines an opérattB i EgiAY VENIBSHEA mRFRAREndRyiCEomSURTBERIY o8N8 ¥ cBisditioning
facility, and ca%c%laé%sa, as %ge o] erati@% g}ﬁging v]?éyeﬁt&e ?Qeration S 1%.tem (_afactﬂlrte, the%operation set

e Operano 1 € con ac e air cOnCiiion] .
humidity, AT Oparation set heat-tranerer-medium emperatirs, Ahd A slippi airiemsettire of the air

conditonig gy 05 DL BGAHSUINGLANK SOKAHIRG e g ransmis the supply

air temperature to the local air conditioning controller, and also transmits the operation set

heat-transfer-megiueiierpeiature itheiiodal heatsayvime cantiadekeBng Ralad feemglitigning control
system according to any one of claims 1 to 8, wherein the air conditioning facility includes a

plurality aoaiitondigdhets and thephmaditycoflacadanzcontitioninicgntesller aforitespeetidely controlling
the plurality of air conditioners,
controlling the air conditioning facility corresponding to the operation setting value.
4. The air conditioning control system according to any one of claims 1 to 3,
wherein
the air conditioning facility includes an air conditioner and a local air
conditioning controller for controlling the air conditioner, and
the building monitoring and controlling device acquires operation data on the air
conditioner from the local air conditioning controller, transmits the acquired operation
data to the remote controller, and transmits the operation setting value received from
the remote controller to the local air conditioning controller.
5. The air conditioning control system according to claim 4, wherein
the operation setting value includes an operation set temperature and an
operation set humidity for the air conditioning facility, and
the building monitoring and controlling device transmits the operation set
temperature and the operation set humidity to the local air conditioning controller.
6. The air conditioning control system according to claim 5, wherein
the operation data on the air conditioning facility includes temperature,
humidity and outdoor temperature, and

the remote controller calculates the operation setting value for the air

conditioning facility using a comfort index PMV.
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the building monitoring and controlling device acquires operation data on the plurality of air
conditioners from the plurality of local air conditioning controllers, and transmits the acquired operation
data on the plurality of air conditioners to the remote controller, and the remote controller
calculates the operation setting value for each of the air conditioners, and transmits the calculated
operation setting value for each of the air conditioners to the building monitoring and controlling device
monitoring. and cidntrallingpthiétainiegnehticioingy@eitityacosréspondiniiio the operatiormseiiing value for
each of the air conditioners.
conditioning facility further includes a heat source facility and a local heat source
controller for controlling the heat source facility.
8. The air conditioning control system according to claim 7, wherein
the remote controller determines an operation setting value which minimize
energy consumption of the air conditioning facility, and calculates, as the operation
setting value, the operation set temperature, the operation set humidity, an operation set
heat-transfer-medium temperature, and a supply air temperature of the air conditioning
facility, and
the building monitoring and controlling device further transmits the supply air
temperature to the local air conditioning controlier, and also transmits the operation set
heat-transfer-medium temperature to the local heat source controller.
9. The air conditioning control system according to any one of claims 1 to 8,
wherein
the air conditioning facility includes a plurality of air conditioners and a
plurality of local a.ir conditioning controllers for respectively controlling the plurality of
air conditioners,
the building monitoring and controlling device acquires operation data on the
plurality of air conditioners from the plurality of local air conditioning controliers, and
transmits the acquired operation data on the plurality of air conditioners to the remote
controller, and
the remote controller calculates the operation setting value for each of the air
conditioners, and transmits the calculated operation setting value for each of the air
conditioners to the building monitoring and controlling device monitoring and

controlling the air conditioning facility corresponding to the operation setting value for

each of the air conditioners.
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