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Al R- CONDI TI ONI NG CONTRCL SYSTEM AND Al R- CONDI TI ONI NG
CONTROL METHOD BACKGROUND OF THE | NVENTION Field of
the Invention 5 The present invention relates to an
air-conditioning control systemand an air-

condi tioning control nethod, and particularly relates

 t -cond MBTCONBHFORING CORFREL XY s¥y anp
cool i ng w t RIRCONDFPIONINGC OGN FROR™METHOD

whi ch accommopdat es a nunber of el ectronic devices
such as conputers and servers from which precise

operations are regNEkefkOHD HRMTHEGNVENTIGN ! ar ge
amount of heat iS“gEﬁET&?EUT‘%%%CTTDT?ﬁﬁ_ﬁT_The
Rel ated Art In recent years, with inprovenment in
t’ .n[gr@t hon ?rocessi ng technol ogy and devel opnent of

By ronment, a required information
pr ocesshé gr3dmuinteltih reldies @asedir-cdaditivniy edrt@bisyaem and an air-
is paid to a data ﬁrocesskg%_cEE{er for processiqﬁg. .
canditinning soRirab neshod, nanst patticfrin relate e a3 aepTiitining control
%’r%{en?)%ﬁﬂp!n’?'aif-@oﬂdi‘t?oﬁﬁévc%ﬁltlﬁp%t%d the dAtiently cooling with an air-

ocessing center, a rge nunber of electronic ] i
denditieer smcéqupmentnsorre vdiicth deeosmedatesa p anumbes toff ¢legfronic devices

iy ORPRS Gaapin o SnRCpRRRE (HUERE PRELAIRA and from

aibE agzerhduns bf Bedis @teratedt al | ation of the

el ectronic devices in server roons. In the rack nount

nmet hod, racks (casings) for 20 housing el ectronic
Bevdrfifon Y tih Nbidicdagdhem according to the functional

Units are stacked 1n a cabinet, and a |arge nunper of

such chbrevent years, withaimywaverpeniriopaforaiatign mspeessgt igehnology and
fl oor of r . ' [ :

e D536 Fbrsh iy RgBEd Mlb n AR 5 Scosing amount has
i@yl putl hackeatiseioniip parasi mdata gpoctsying @aotet b preegssing various
Eg@gé?tion amount _fromthe el ectronic devices al so

B}foqr%]x@dgiv,qaqm%gs Wﬁﬁﬁi | EOT gxgpm G, 41 fhe server room of the data

BIRESHERNEMtECY LFES nub&UTH &tlont CIRSdR SElPaLtdmBaRBAY servers are
I's required for operation, and the tenperature

astallednitern dopeentetorhlstaiperaat i i contsmiously pgerated day and night.
b%h%'lg,elc%rabg%oﬁ{leﬁ@{h%ﬁehas' %ectolﬁ‘?e g SGin Odam R 8&llation of the
are placed I'n a high-tenperature state, they cause a
tleombhie davidesain sersgrsteamsst dp. thdheclefmoewt mathaddsacks (casings) for
rocessi ng center the.server room.n | C he .

B Sl omie gpaiees f AR7AEE m ACRRYAR 4 el blihal upits are stacked
#Da eapifét D8 largEh@mbér GER0E cabifet® upamirangell im proper alignment on the
conventional air-conditioning system shown

nm As_. I .
Fpgr of, a fsEB6F -IogPe  dtr o RFEPREA eé’l‘?sa}”@‘q}'ng’f"&f"?seb‘{}f’ﬂ“a“on* the
BrovEielfy spR8Mnd MKIgRp&t have been increasing rapidly, and the heat generation

amount from the electronic devices also keeps on increasing.

Meanwhile, for these electronic devices, a constant temperature environment is
required for operation, and the temperature environment for normal operation is set to be
relatively low. Therefore, if the electronic devices are placed in a high-temperature
state, they cause a trouble such as a system stop. Therefore, in a data processing center,
the server room in which the electronic devices are installed is cooled by an air-

conditioner. Fig. 6 shows one example of a conventional air-conditioning system. As
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plurality of servers | are installed, and outdoor
units 4 are installed outside the room The air

cool ed by the air-conditioner 3 is supplied to an
underfl oor chanber 5, and supplied to the server room
2 through an air supply port 6 installed in a floor

urface.. b5 Tréll'% server. 1%t.the ﬁerver r? m 2 cool s the2 h
TR a8 &n SPQTBPeHALFOHONGE AP PSR i3 SefvphRqom 2 where a
plugdlity ofiRgrveliel ead istalledX had shilobhenis 4 dreGhgals@obtdide the room.

nperature froma rear surface. However, the air

t enp : " : . at

Eheypigheqaleth b dtharair-esaditience B 15 spanlicd toeaty ugdgrflger chgmber 5, and
; r

HREIPESY B Lk Xk gl 85 okt frdledSnd oo s

Toe serutrat o6 thet serdrtreemct eeads thecinterngegeneuatad heat by taking in cold air

nvi rennent . . Thetref or ai.r-_10 conditio '
L BOAD M, LRt R Gyl Yol increall I et S frear surfuce
and t hHowkvers ]gredait ialt)lae}ﬁ_glh Se\l\tﬁpe’rﬁﬂu@ hﬁlﬁhtbwd%@mithg rédgesurface of the
t emper at ur or sup al 1, own out o t he
serrercl psphﬂgﬁbé? ther,ORB(?( th%elqtéa%eP%ﬁﬁril@lesurfg%P thg gerver 1 to form
K&k WehAdidient RE dRlcriofROtht | Riferditi@Mendiffin®@it v € TheRM e, an air-
to be low, and maximzing the supply air flowrate, so

englitiange wit pdatgeuseoliogy camasitents fenveptionidveinstllgdednd the air-

i he aif s htioni s - .
CHARISRER Yo R RGOl W v o
the airesapply wirg6, drithatemperatarecof retin atr irebarriing tchthe air-conditioner from

ir-conditionin ower i.s urgently necessary. Japanese
ETCTABT 0Bt Do IoY i 80 CRERTNGRESWBcSIBbs A SR Taie, So that the
*ARRNLSR FRieRen\RPAdtCRidtated] dACHSINNDy, Be bdO&Mditioning power

propose the conventional nethod for reducing the
@f the @isrennditinwien iy highaolothetsger ea recme Srastyal yriaersases igngficantly, and

{AéghctLJheinCtﬁé‘B{r-%'oném%ﬁg‘éa%ﬁve‘r F‘seu:?leﬁtl AdkeC QR ti oner

I'ch cool's a server om  [n JFapanese Pat ent

Appl i chtphmese [Ruiteht Gopplichbon 20860920 36 ,2000€22084 hane Japanese Patent
tdoor yni, ang.a ity of jndoor units e :

fhebBion D Rre NG LR e ecbr S aliPhi S fyreducing the

AHebeditiohink 9K offhd Girlconditionse! dbagh Based wattoheystem of the air-

out door supply heat amount which is supplied to the

eanditioes M a9 lspEEECIIPOhe out door unit, and a

contr ' r A ; I I MRo20uRs t §

to beoigpga)aai%gécft gggégg Wﬁggﬂﬁrﬂgr 0 ﬁfr?dozcwgozzjzr??t% t.Icl).e or m.ore
odopevsitseandvai phrality o€ tiedanr nmdtsare tingudéd, st first determining section

ter.m njpng sectian. . Thereb it is 1d.that th
SRR LR of a0 R cmefptse Bisid pAihe otdoor supply heat
aroht achiclriy §upplied ko thbainbanditibiaddespacd by thecadtton unit, and a control
Lai d- Open . 8-159542, an ajr |ayer t erature .
wut g%‘f’?‘?ﬂ@"f%ﬁ’\?iw ©b didoor yaity téwp%%?m?‘iggﬁf@m e gper of indoor
bifltst B BeUpRYVdtéd whichESs dePmindd Hgﬂ;h& F@stdeRMnifilg 8&dtionaY Thereby, it is
stability determ ning nodul e detects the thernal
sichiat theyengfeyt ¢pasumptiomios air-¢pnditoningeanhesisduesd. t he
t enper I stributi . RN th I :
st api 110y ), b AR GRLE A 1%, £E5652, an air layer
feorperatureidetdchiag rdovite idsteats the érgperaturd disprandibnrie theagavity direction
i?le g:rg(grrl],gégélp ?gyetr Qt%bhﬂ? rdgtaelrmfc’ntlr?gb }nloldmé Ae%ecltso the' tﬂertnpaef stability of the
air layer in the room based on the temperature distribution, and determines the thermal
stability of the air layer is high when the upper portion in the room is at a higher

temperature, and determines that the thermal stability is low in the reverse case.
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2 Subsequently, an air supply vol une determ ning
device controls the air supply volune of the
air-conditioner by considering the thermal stability
of the air |ayer as one factor of determning the air
supply volume. Thereby, it is said that the energy

vin f the air- di tioner. can, be achjeved. 5
SRR A e RN GRS dSORBYaIng denibeoRirals 10 £ shpply volume of
16e "é\‘iﬂ‘-‘%ndﬁi/cﬁ{e?'ﬁ? @hsidban d@ﬂ%’&leﬁﬁﬂcitalﬂﬁﬁr JRIRNAES tayer as one factor of
Patent g@l cafion Lai . 2006-220345 and

deigrmining the eis supplyplolwag.i oTihfLrabsd it igseid thet. thg enegy paving of the air-

r reducing the air-conditioning
%%@gir&mﬁ%de& %ﬁ‘&éfég ing the environnments for the
i ndi vi dual el ectronic devices, and cannot be applied
to the air-conditioni @%gﬁimmer
efficiently cooli ngﬁ‘iﬂm—
acconMEgwbest, theuibendifbnigk %ﬁht&ﬂmy@teﬁﬁvd)ﬂlms abwmmmhd Japanese
Fremse operatlons are required and_from wh

e pphagHen daidiOpen iNo. JURErZ0345 an gamgeeﬁgtent Apphcatlon Laid-

0 | f, i ,
QRSP LS5, AT b A e AR A o i
keeptopothe sy.slrm:mema femthaiindizisival vzlce:tmmg dedees; ehd cmq*q@a applied to

ef.ficient| t40 n
R e Fune Foaro Helis G odTkisg Solibd Bl Bauipmept room which
w&gm?ﬁfdﬂwsaah ﬁm?&wflekébtrome leSﬁe@l;ﬁemaWhmh praise dpetaﬂlé)ne dre required
and_from_ which a |arge ampunt of heat is generated,
aKlfremerhich adarge éﬁ‘oi‘l’éfn‘hfrhgéblls}gepgétfge the running cost

of thergd gre%&ﬁCih{’éxﬁfb%rls mate! 1'% AEHESS the aﬁbi}'@bﬁ‘cﬁrﬂﬁances and has an

above-destri bed object, the first aspect of the

objeesntoi provigsr owi masqncmnorang -coniral sysiemnend gntaipronditioning control
L

@éﬂlﬁgr alwar %Q% %ﬁ‘lg]cn n(%béalg:&r) 15&1%%@%1@]{ 2 Flgcc?)?lgfﬁﬁ%r 8lectronic devices

slehi fesohpatenesnd séegefroinewhivhaprecise operationb iang required and from

BT 168 CPIHI O N F BEheafied TR harototeo AT P BHEACLY reduce the

ﬁﬁaﬁu@léospm%tai%a&m@eﬁtrol system characteri zed by
conprising a tenper ature sensor that neasures

t enper order 6¢ attainathe abiove-dasraibgd obigrbr ty fast ﬁ?ﬁeﬂ ﬁﬁ the invention

ﬁﬁ%@iﬂeg M?ﬁ c!aﬁﬁltfahf %@oﬁ %f?ﬁ \fﬁl@ﬁ AbhE c%l's Sl dir-8dtioner so that a
or calcufati on a supply air

tempemtattewfanmkd m Eakpm linto aelectionondevates tecombe a target temperature by

ai r-conditi.oner, based o t.enpe e of intak

SRl e PRGEFIPE) BAEe N PSR BPFId T & PR} Of the slectronc
dRied wiBVWRE HROsHEMdePNthHeasirkendifibging ool rs9§tb1ancharactenzed by
operation state of the air- condltloner 30 wher

RITBPEYNG 9t TCDETABrentsaspTe thad magasyres {he Semperaluge, ;9% | 19* Pralr and an
Elﬁéx@f o?ﬁ g?%cﬁpe tl?:ﬂtﬁagailr m%%e?'charfahfé}”fsﬁ@tdﬁtaf fo? Malculating a
ai F-con c th

tioner aracteristic date at which
combination of a supply air temperature and a supply air flow rate of the a1r-cond1t1oner

based on the temperature of intake air, the air-conditioner characteristic data from which
power consumption can be calculated from an operation state of the air-conditioner,
wherein the energy optimizing module selects an optimal supply air temperature and an
optimal supply air flow rate from the air-conditioner characteristic date at which the
power consumption of the air-conditioner becomes the smallest from the air-conditioner

characteristic data based on the temperature of intake air measured by the temperature
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power consunption of the air-conditioner becones the

smal l est fromthe air-conditioner characteristic data

based on the tenperature of intake air measured by the
tenperature 3 sensor in order to obtain a cold heat

amount necessary for cooling the equi pmrent room so

t hat thete at ur ntak air mesth

SeBSHydp ardir 40 Oafa § hddienl BT ereRy PEeabingin PufiFngnt room so

tﬂ@dﬂﬂhe\t@nﬁé}@m@@bf HidkeSdiPBédonis thd QiR tehpéranag)thntike air-conditioner
optimal supply air flow rate selected in the en

isponkpiedhip aekiaye thesontimalhsupplya ais temperafuge gag the ‘Sptithal supply air
ﬁﬁﬂ?&é QLIMERA iR et rﬁﬂﬁ?x% I fi&ift ake tenperature of

equi pment room ron| c devices to operate
nor mal Inythisfaase, etharqng@ terAperatuaé nt;feltsdotth@dewce intake temperature of the

ai fr - co d|t s moftheflrst

é‘?‘ﬂ %ﬁ{@gﬁé gﬁYlges 191°P81%4% %% | naJtH Sh of
a SUDDANcoﬁlﬂxlhgt &TRRE aditcenditiGnifg S shpdny Gﬂ' rthe ffiewv afspéc& the energy
of the air-condjtjoner \Nhl ch can_be t?ilken fromth

Qmm@m@tm?@ grealcilatgsen eampbinglipmpg puRplypl EBREFRRITS ARd & supply air
@Wrﬁ&t@ﬂ' §ta'nccc9ﬁ!t1t?orfe'i' %Hu‘.‘m L&D b RN ﬁ'@:ﬂstﬂg%ﬁlﬁ&aﬁﬁ@ of intake air,
cal cul ated om an operation state of
aidr hasanadn comhteoner Teharastarrstiy dse i fromi n@mhmatmee @éﬁlénpt@ﬂ can be
er, r ti
GBS0 R MBIkl SOEESEAR Fr 0ol TR cneay optimicing

ﬁszauﬁlacs‘embtmn Opdﬂlhhshqﬂﬁdlrown‘tﬂ&ﬁﬂtﬁmnajﬁi ai optmaef supplﬁlaar flow rate
era&éfe sensor and contro

neasure
fo e AeseniionRL b g B o fas OBpTﬂ‘an&rnP&Pwe B intake air

ﬁb&suﬁ‘é'ﬂm?rtﬁf: Wemparturk N@nsit 108! conwBR Yhehir-cohditohét & achieve the
whi ch arée sel ectp and therefore, COP [cold heat

eptivoaltsupRly air @emaermlcmmﬂv/e. onsumal supplyy aie flgwikate whishggre selected,
{5 Mo TR S RENTfo A B ERIRL B cvry
@M)]\mnltatmaﬂe Iatge. hGFLtrénpehawamanm‘ off ﬂuba:lperzmon load of the electronic

asured b erat yre sensor t 0 ti mal
‘i%’b?ﬂ Ghesar? venthe, XERBnanD b donpem S ifS R Mfsured by the
nﬁié‘rd’tﬁteese%ort BRd Id ofQREI EW RirWeindBratire £dl t@@tcﬁpﬁlmal supply air
SO aut omat | caIIy change. Therefore, @ﬂw ck res onse

Sow tite qfalemawonﬁéowrwlaphaw wlectadealspaitamplipallyoegngs.  Therefore,

@HSk CdsB6hde0 %eqﬁydects ‘the v %gy of tﬁ@@ cﬁ'hﬁ {038 '0‘? the electronic device.
evi ce suc as a conpu er and a serv rom whi ch

pr eci sEhapley, athe chectmnec de\quesr sd:haa’sdafqoumumlmd a sblafpgérom which

amount of heat is d can. .be efficie

EAFPRE SRETCHP B8 ATRCY o GPPY BBIFA § 1% PROR0 Pheat is generated can
b RIS, aif-BEnditiGiddngith dsd aiefcondliohdicand fheeefdrl, theonmning cost of
can be remarkablébreduced Anot her node of the present

i réneanditionee Fat BpTemarkehly aeliiced - enper at ur e
envi r oRABMEr Shod Jetha0tesént! Hﬁ’enﬁbﬁnﬂr@fe%’ol? includes a temperature

prediction tenperature distribution of the " equi pnent

erodronvieah simdatgi modude that istmdates @ ) pélptwre temapergtyee distribution of the
tinal, su d, p y

SR Bl AR Vo8h L SPRGBR 68 FCopReTotl P R Ysuppy o

temperature and the opt1mal supply air flow rate selected in the energy optimizing

module, a determining module that determines whether or not the simulated prediction
temperature distribution exceeds an allowable threshold value, a control setting output
module that controls the air-conditioner at the selected optimal supply air temperature

and optimal supply air flow rate when the determined result is within the allowable
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30 nodule, a determ ning nodul e that determ nes

whet her or not the sinulated prediction tenperature
di stribution exceeds an all owable threshold value, a
control setting output nodule that controls the
air-conditioner at the selected optinmal supply air

enperatuyre apd optinmal su pIy rr flow rate when
tﬁ}@ﬁtrsrg?lﬁ ¥alher aadian SReTaifamn St ﬁ@egp%&vm@le 4ﬁ%thwé§m}ﬁ dhe cnergy
HRInkiSin gaﬁhgdﬁl@ BPREAELOR sBPRY Caif ?érﬁ;l)é?%i'é" Anddsilgply A flow rate at
Instru e energy optinizing nodule to reselect a
whish Ippwar consmpsiont 18 rthe agadnd smn?ipstyﬁ'@mrthc laisvganditiongs characteristic
rom
SRR ST TR R BreBo L R B EARE AN Rhne]
det er Byt ¢resgyt dptanizedsotitle, ’ghlelpomb kcensubpeiohalfdhe air-conditioner
R n PR o mSEh AP S IEghE aeh i sROHEEe value can be
hedPahat $hRIRE. | HAK& Rl wikh tHEe tehpelahine| élsﬁﬂjﬁh@ﬁ b&ﬁlrs to the
target val ue can be nade the smallest. However,
equipTEenyerm: thecards of Mgl femesiutgraxceesist the te@w%‘ﬁ% Htat allows the
f r h
(83 Bni¢ AEEL 3R erdt spEmpRERE TREI, 8 SGR 38, olfRaldisribution of the
mmeml&emmaaéquypmmtlrocbual y to occur due to
mal di stribytion of the enperatyr.e .of the
equi pn‘é‘h‘ior 19840 antbet ‘?ﬁoﬂ@ of h‘ aniﬁ ?1‘73#{’%8% cgpirplsystem of the present
avémtiaNdidel @Bthpeakoat énﬁhrmenslﬁfuldthenma&emimulates a prediction
i nvention, the ten‘gerat ure envi ronrrent si nul at
e

tgmraatrésdlﬁnbvw ﬂmqeqm@ﬁﬁ@rrapm when dhe pisend OB?f 2 “operated at
l‘ngeo GicHAL Qgﬁﬂ&t%ﬁp%% &{i tﬂe ot ol ir fw rate selected in the

ope Pat ed alr te rature and
drieegyopptimiding opdule. a|Subﬁ¢cpmn'tlmﬂE detleenmmg medulsedetgmines whether

SD5 ke ST RS GROY ke AP BUGTo e TS s

wiled iag iviienttReeteahinee rébuflittlﬁ Ivhtliuh e sidoedisthaeshold value, it controls
al | owabl e t hreshol d en the determ

. e, ed. :
e i oRCRANCT Al fecsslocl SR SUPh GOh ST GEAnd gp imal supply ai
SR LA, S Purther %ﬁe&@l@ﬁteﬂe?ﬁﬁﬁn@ﬁn&dﬁfe %@ieﬁﬁhﬁg tROtrbd@ exceeds the

supply air tenperature and optimal supply air flow
alktveablduthtasbold whlbwe, tthe eisrgy nemtimigingo anddulelcteselpgthed supply air

{eﬂ%er ér%lgén )éf ?elfﬁ% M tag]reﬂgo ?AtL aw*ﬁ%h:}gﬁ hg&grx}ﬁ%h% is the second

rese
$redIRet bty &emﬂc@‘l(ﬁw@‘lﬂr )chMat:teflbtWVdataI anﬂﬁatemagzhn pdthethe reselected
con unption is the secon |1 est fro

PPIY GHA I PRRSHAINTS MAE SOPBRY, 8| HOWatAlS & fgleeeff%ﬁggm temperature

a&‘smuhbﬁ i§ SIS @E@Qllmﬁ&ﬂ?@ kiregtidld aTRE KRS AiF-RoAditiofétPR| dbontrolled at
alr flowrate, and if predlctlontenperature

e seselastad &upplysmwmemtumnd|sunmawnreﬂft\hrr@tghol d val ue,

t he ai [ ty

f esel e’fél?ecrgl%gu ccﬁﬂgl{cerocfttgn?m%%a HJ ?/gwgln n@gra'ﬁf}g exceedfslthe temperature
that alloWlsletheb@lectmmmrdeemeetoobpetrhlte oorasllyf dmhltc hmaldistribution of the
t enper at ure., exceeds fhe te%%r ature, tha

tSPREratYS & thg\‘;ﬂ@gn}eg EQPEn Sp1L B Froven ‘.‘391 By, ee?torward E8ifirol of the air-
sddigieri bution of the

In another mode of the air-conditioning control system of the present invention,

it is preferable that the temperature environment simulate module has a plurality of air
flow rate/air current relation patterns which are a result of previously obtaining relation

of the supply air flow rate of the air-conditioner and an air current state of the equipment
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tenperature of the equi pnent room can be prevented by
feedf orward control of the air- conditioner. 30 In
anot her node of the air-conditioning control system of
the present invention, it is preferable that the
tenperature environnment sinulate nodul e has a

lurality of air flowrate/air current relation

QT EPIESPRATIRG tor theasuppbu el BeWprls i BYsTHYeR ﬁffB}‘lﬁP% the prediction
fefipatdn@R digtiblhiién, StHE’ Rétipéhturd leRViréBhént Mimbila€ module simulates it by
air-conditioner and an air current state of the
wing peirtcurgnt pastere eprrespoodinetg thooptimalsiwpplyainflow ragsselected in

t P t r

SELer NS AL 05, PG, i SR Uit ca be

mﬂzddearﬂl elmhhlaieﬁfent in ﬂnymsmmf@rmniam aqanberackigvegat t ern

gg{ égts EP ﬁl' Otgjpfgp gﬂsrt Igfgﬁl $£ ﬁxwg?]l{ﬁ)/fé eml-ﬁ)g%ﬁ%yresent invention

ﬁfiﬁ‘d]ﬁdésrh §mqﬂy Qf ostlBLpAtewhRA dv€ formedeiald fAest surface of the
and enhancenent in precision of sinulate can be

e Foomn a0t dfomydichother goeling pitcham; the @irepditinner & blown out,
3 B S BBt AR B BB b Pt pors
mnlrrﬁagulatesfa fidve rateqﬁ Bfpivbown omaﬁimmahci eatqhmﬁthmcthettploet, and an air flow

oling.air ,f ai.r-c
r& S ookl iadiler BLaev i et eLraRTet R DRy gegy e devices
I.lkbn@fentlﬁﬁoﬂi bemtditof taé aglddnditimer, tﬁldlﬂﬂe &ﬂdﬂbﬁg:uteattcﬂﬁroi module
ow rate of air blown out from the ach of th

H@fqrﬂly (FORirolsthe aimilay ratg he, pliealigh At At N dpiedegulating devices
C t l st r h t t

816 i ABrBbAER o Sy il L e py e tmprr

snserqondided eheach odthe ¢1h@rcan¢ dévioss. rat e contr ol rmdul e

pr ef controls t f t I (N

of ai r?gff% 05{;%“?%(:6 u(%e | r?éeadéf\iwg{ecg t%'g%fseg(&iﬁ}gn&cwd% the ¥emperature

thenatoat uhe decdfoniddelien tof opéimeeﬂ(hmmmnﬂuﬁ aenmaldistribution of the

detected by the tenperature nsor vi de

AR R AR A SN ¥ repighd BY i gffkask spntrol using

ﬂlgeailaHS@ Iﬁfe %%hfahné EPREAL W fhif ¥EREHSIs trﬂ@ret;ﬁ%ﬁdb@é tHa€ the air flow

e el éctronic device to operate nor mal Idy

mgﬁecmctrq‘randd@lﬁ rsepds roralash signal toeths cangral aptypizing module when the

rﬂ?@dﬁt? 89?1%2& 1?0? eﬂﬁﬁhk&' € Pl ilef Fﬁ%ﬁrhﬂ &I thd BELRAREW rate of the
Cror “dSihg e alr owraereu I'ng device. In
iih 'tﬂs“ca&ereghtatlhg device cprresfp@ndbigetotthabletﬂnmmldawbb ekiiddOis a cause of

élﬁt 8 Cont ro! 1§tpg§tllﬁ%se%em%w%margnglps I%n% (ﬁ\lee reselects a supply air
Qhﬁki‘dt@ﬂétdnﬁrh éxﬁ)g)[},o!ur ﬂdﬂﬁd?@hteﬁhi%ﬁ%w& @BndtiitiinZied@mes the second

air flowra air flow rate regul ating
Mie@bﬁm rﬂe%pmsmdgmsr FharaeleBsi dafec Eb@ﬁebé ﬁﬂ?chFSP%nse can be

BafNShe Q{m%lrat%ré ngag;@w 1&%1 a@ﬁﬁrﬁa{t -8, and the

ener gy o e reselects a supply air

t enper ht onder mwdttansﬂmmbpvaldesdrihnw abgect, the swtth @hp@@\mé the invention
the secon tfromt

1
BRPEET 1 e UTay 8 Car el Metad (Br SonsEing, AT firicfditioner so that
i emRIaareainkfke air taken into electronic devices becomes a target temperature by

cooling an equipment room which is warmed by heat generated from a number of the
electronic devices with the air-conditioner, an air-conditioning control method,
characterized by including a first step of measuring the temperature of intake air, a

second step of obtaining an optimal supply air temperature and an optimal supply air
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made to the tenperature distribution of the equi pnent

room In order to attaint the above descri bed object,

the sixth aspect of the invention provides, in an

air-conditioning control nethod for controlling an

air-conditioner so that a tenperature of intake air

aken into, el ectronic devices becones Iar t :

fﬁ%wéﬁea%tuwewbypwrc@aﬁvrﬁan% Of dif BHsRRIIOBEA Resactesi o smallest in

HaEMRDbHYn el BeRehpd Bl nbéRRrd f&US@ﬁfngQﬁe th@ipment room so that the

el ectronic devices with the air-conditioner, an

tgmperadirdiafi intaka it beeonats thettAes! tereprsatars, ¢ fhimlgstgy of simulating a
f S t -

I}rg{ﬁcggﬁ Q&nﬁlergful}ég}:sglﬁgﬂm wﬂ%f} &Ub{;&gto. {A€ egnlﬂ%%optnﬁ“ﬁg%ﬁ When the air

e arr ai ni ng
mﬁpiopealsro;temmbatahel n‘ataared optinob suppdy asueppgranire andoptimal supply

w rate a [ p nsuppt i.on : :

1 ORI 4 T BR iR en e AIGPorRHionSF g thg gptimal supply aie
t@ﬁfp@faﬁlr@ afd dojreadl %U’?}H?t altfeqRws Aate fiienCahd i ﬁh@dicki@n temperature
equi pnent. room so tha tenperature of intak

Hetpbpaen simulatsd dgotherthirg i mathin ap gllpyable é‘aeﬁholg value, a fifth step
m%ﬁﬂtthé‘ gréﬁlct et%hﬁ)%fa%}et(ﬁémﬁﬁ@&djﬁ s\lﬂﬂétéﬁ b B ih?xrél step exceeds the

e equi pment room when the air
alowdible dmaholdsva:lpercémadlngta sttp@lwblraempetabm andija ssmplprl gjr flow rate

gi r.tenper at ur e ti nal

Aot PRY rege Bt BRiant o SiBny sl by SHubafq g second step,
Aiat diftkllatiig %Je&lcﬂbﬁ teﬁlﬁﬂﬁﬁﬁ'@-ﬂiﬂtﬁblﬁﬂﬂl @Dthermjm;ﬁuanlmom figain at the
flow rate en the predicti on tenperatu

Rhned SRR SICFAPCEATSE 0 TIREIS AF PV Faip DY elirpingro dhe third step,
Ald 2WBH §tdphs £ SOy e ste?llg d{ cHarmbE Rt lébfst ohbe rﬁnﬁhﬁe prediction

predlctlontenperature di st ion similated in t
nempmmwsmbcaemsstmhmmhal ltoweable thrgsledd oradpey aqoutrollmg the air-

b
SRR R LAk I o e g e
secondTigdTairlceaditiouingedonkrol ag:thical dhthessixthrmdpadtap, charactdnzed by the

élg{ﬁu ﬂ@lnag e edl * I on t rat tlgﬁaﬁé%& | %gﬂtr%;ogp? [he alr-conditioner,

3 "ePetcHBﬁlché@w%éJ QlEUhYas%i éorﬁﬂnﬁ&‘ Al £seVer RS Wﬂlém¥k&se operations
e third step, and a sixth step of, when the fi

@pepqmsedpmdf fiemewhich 4 lasgs ampert ofdiret ineensrated ey §p efficiently air-
%(ﬁlﬁgg({%l%?g{’ ﬁiusz{l“: M{ﬂl@lﬁ ' ST\Q%IIBPC;I'Q ﬁlgq’uﬂhbg%@cﬁ" the a1r-condxt10ner

he air- condTti oner at
tdnebs upplaykably rédupdr aFmttleeramlmb ;vuqmtt;onatmnﬁdrmar distritattion of the

éqhul)l(frﬂgrgggg@t Qﬁe@%ﬁgﬁlgéﬁélg%{] %\Sp%feﬁn%t{np ?ﬁ@h? c?p&}%qlasgl%ply air flow

m@auwmaa e b@@%ﬁé&ﬁ]ﬁm@f of MeAkR-@hditioferC Bdonds e smallest is
the air-cond |P| oner, the el ectroni c devices, su

previguglyrpimulateds aad gnlgéyh@r thﬁ @&le%W@égrgglstnbutlonhls within the
8&%2@:‘1& gl?@ l?n(?d Afafue] %ﬂé“aﬁre&éﬂﬂfbnfe Q&N ?@fr&lhedatc% %@%Ftlma] supply air

I S gener ate can I cl ent
tempdrammnmdi Wpimlnat eppdy raixc dinw rateneTherdfoee, etﬁmuaen@ﬁh ef the area of

RS20 o AP BB FE I e
ﬂbrﬁiallybﬂlﬁd &6 BildishebutRauoP e tethpaaed ofheogijuipm@ent room can be

cE)dy air tenperature and the optimal supply air flow
avo: ed in advance.

In another mode of the air-conditioning control method of the present invention,
it is preferable that in the second step, air-conditioner power consumptions corresponding

to respective combinations which can be calculated from the temperature of intake air are

.
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rate at which the power consunption of the
air-conditioner becones the smallest is 25 previously
simul ated, and only when the prediction tenperature
distribution is within the allowable threshold val ue,
the air-conditioner is controlled to the optinal

S ly,ajr tenperature and optinal supply ajr flow .
PR by opaPE ThE cHrFRABEOBR SRS ERNG] ol ioh Calenlating  the
doRiIR4tRind 0F aNHHISESr kﬁ@&a@ﬁ?@%dta%ﬁrlyhﬁf flaw! ratesoftthe air-conditioner
el ectronic device to oEerate normal 'y due to

braedipa the tempesrwsofinake atpleaineendiionck shargefeppinmdata from which
e
4 ovebinaton of ihe optimaleiipplytdie taniperatiire ardeoptgudrrpplyepr flow rate at

ir-conditioner power, consumptio orrespondin to .
¥ high s POREr S RBIRRY RS e woa et anbpe fie piitasighe is selected.
t he t eTmeéeRt, Wosplicatedtcakiildtion & the ke i Aol AgadedYor obtaining the
us_ir&ﬂ the air-conditioner, char ac} eristic data for P hi
Qriineal |sHPPIN ik IsEPeEaswESi andithe ABtIBA $pply,pir floxy fate, and therefore, high-

sgji%?&?gfo%éﬁﬁg Afle @%cgggglegnc%ltlﬁefpkﬁ%ﬁ@d.e of the

ondi t1oner . e tenperature of intake _
ai r, tlneangther anodti of bwwerir-conulithenieg centrel methads it dsrpreferable that in
L.eh 0 consumpt it o e cul Q :
5 afike B8 B SRATHERE 1"l PhsTohf BRI U 8 flowair cureent
ebitibhnaiktears whichee apesutabf prevpduslabbtairemg erratatior cdrtbe supply air
ptimal supply. air flow rate at , which the po .
‘b‘ﬁsﬁﬁ%tﬂfoﬁ’ebé’émgm@ﬁ%r 3 st aHBTRt (iR of'the equipment room
Mbé}ﬁﬁhé)ﬂ?tﬂessuﬁﬁiyﬁﬁi Bdw rateA{dehY air €aBht petfetit corresponding to the
e

calculation or t I ke is not required for obtaining

eptianal supphaairsilpp rgte abtainagnip dhasasped ai6B. t he opt i mal

suppl Yl Ly Qi dc3iEne A e%J] 6F Shffige 9? 'rea?ﬁ@@,dafg enhancement in
processi ng ’n the seconhd step can be perforned. I'n
preokivarofgimelatef cahlbe aghievedindi ti oni ng control net hod,

it is preferable that in ..the third step, .the. S

si nul at c&pﬁgling Ebrtﬁn%r%aﬁ)th%pg‘ gsygpeﬁrr Lﬂ'"@l it]%ey abrrc%d}tlomng control
k@Yl aictordilg RNthe pr&det idBnta, teféchdnithddicedrsack a5 @Sidiputer and a
of previously obtaining a relation of the suppl

air
seresn from evhaeh piceisaoperaBAG A SRR AAGFRIN AYTECh 3 1arg pmount of heat
ﬁf%h?ra&fd. Jaﬁﬁee&ﬁhﬁgﬁy Girl QA dnel MRBPAD i ROndifioh&e and therefore, the
suppl'y air flow rate and an alr current pattern
manmgspehaf the atrecontigiongscangie nevdlariabipteduegd: | ow rat e
obtained in the second step. Thereby, enhancenent in
speed of sinulate can be realized, and enhancenent in
preci sion of siBRIERPESEGRIPEIGH DFEYHE DRAWINIGESg t o
the air-conditioning S)fs emand _ the air-conditi ogl ngn .
cont r o8- netithdd CABESHIH n‘éia%m( Adustratiagng Gt smhogiment of an air-
fdlﬁmd' ﬁorgleo\f'sfﬁém%%&dﬁ% t8 tROPRER inwAtlor; 20 server

romwhicth precise operations are required and from
whi ch Bigl 2isgen expdanatoryfvi¢ve dHusirgting pesvers sthckethinppserver rack;
ef ficignt if- | L} ' I L.i.oner,
and th@%‘e% gﬁ, %Pfapgg&% Bf éjge?ger\%gg a?l'& aar'nElctﬁRQ {jdo ,

Fig. 4 is a block diagram showing the configuration of a controller that controls

an air-conditioner;
Fig. 5 is a conceptual diagram illustrating a second embodiment of the air-

conditioning control system according to the present invention; and



10

15

20

25

30

runni ng cost of the air-conditioner can be remarkably
reduced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
conceptual diagramillustrating a first enbodi nent of
an air- 25 conditioning control system according to
the present invention; Fig. 2 is an expl anatory Vi ew

illust ng servers,stacked server PO = e I ,
s 5 i 5 SRR UREAT Bl $nk SrakRfear ;mg shpvehtional air-
dﬂnﬂxtloﬁlﬂ%‘ssy@tebd ock di agram show ng the configuration of

a controller that controls an air-conditioner; 30

Fig. 5is a conceptual diagramillustrating a second

erbod! R HAILED! BESERIPTRANG L HR! MOk A0k £B EBHISINENTS

concepitra&rredl ampbadimdnt ifr an | mgccmthnmagmtmt@l tstem and an air-

CO vent | O”a'r@g' g C“%&%{%@ﬂ'@o@ﬁ%ﬁ@&@éﬁﬁ%@g BV Ette%rer% escribed in detail

iﬂ@é@&idﬁﬁcgﬁ ﬁ'ltﬁghaﬁtt@dlkd Qleawlinigk. IonAE] @ge gﬁhmple c‘gﬂ/a&t dm:tﬁmﬂc device, an
an alr- con |t|on|ng contro (0] Ccor
FRBWE P 7 §GRVRE Pl3Redyn § sECHEOR %‘i&e.dﬁssa*@@ i put the Present invention

1@ Spﬁﬁ"i’t@&?o Wit h the attached drawi ngs. As one exanple
an el ectronic device, an exanple of a server
pI acedFinst embediment)r oom wi | | be described, but the

present. i pvention .. (Fi
D e, P bbbyt oo S5 b B i ) yem 101
aﬁésagﬂxbommbn} bﬁfhhelmemﬂiﬂvehtlmyst em 10 of a first

enbodi e of ¢ sent i nyent As sho in. Fig. .
1, %'P?W‘y Iy 1 v& pluehy ¢ S&B‘E’ﬁ ?8@%%085?}} ﬁgcommodatms

aé&&hﬁ@abﬁcéseme?aﬁaﬁé}ebﬁné&iaééﬁérs 133k & Plazed \oar $ ﬂbéx‘t 13 of a server
are placed on a floor 13 of a server room12 in

ioit {f imya buildmed ls o Mherseress kagkeis amestiwiprh gk ghou: 2 m, and a
@Pg@i&gghe@v% 18k @ackkd iR H%géﬂviyrfagﬂ 1§er vers 14 are

I'n one server rack 8 is
i ncor pArfani ¢8l i3 incoiperaed methc idrva:slélshmwhmwnﬁnFHig 2,andanghown by the

as s the arro server 0 t he. .
?fm‘g:}?)w&p ta'gﬁre %\tcga]s 8tu’1t6‘§}1 kﬁ%ﬁrﬁt‘ﬁjl 6?1%%3’ fakgfg {"htehe air of the
SRV &t foofP M fhdmf the Mrértesurfaed tof SHE fsepver Ofind ieersaftereexhausts the air
and thereafter, exhausts the air |ncreased in

merepeadain temperaswiet iem dbe verver iar suifpgeac d henghyy aibile the server 14 is
ég&ryléftotc{}%rais ﬁ&%ﬁaﬂfhﬁe%m?e@ 1§ 'ylaq s WAnBRPE LR maﬁ@zéd ¥ir.

e ser room I's war ned usted air.
shown Am s]Emgn iMFigalf a fistt t¢reperetuse seneosZhisqrlackd dt 9 front surface side
P nl%f: surface s1 eS eau:hs’oLf'rtltxea geei"vg’ris qﬁ which are stacked in the server rack 16, so as
to measure the temperature of the intake air taken in by each of the servers 14.

An underfloor chamber 24 is provided under the floor 13 of the server room 12,
and a plurality of outlet ports 32 for blowing out the cooling air from an indoor unit 30 of
an air-conditioner 28 disposed in a machine room 26 are formed in the surface of the
floor 13. The machine room 26 in which the indoor unit 30 is placed is partitioned from
the server room 12 and the underfloor chamber 24 by a partition wall 34. An intake
port 36 for taking in the air of the server room 12 into the machine room 26 is formed in
an upper position of the partition wall 34, whereas a discharge port 38 for discharging the
cooling air cooled with the air-conditioner 28 to the underfloor chamber 24 is formed in a

lower position of the partition wall 34. The air of the server room 12 is taken in the

9
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(inlet surface side) of each of the servers 14 which
are stacked in the server rack 16, so as to neasure
the tenperature of the intake air taken in by each of
the servers 14. An underfl oor chanber 24 is provided
under the floor 13 of the server room1l2, 25 and a

rg!%%‘ru?%%)t ﬁl ? f,fq%grfk R%ngﬁg?ow 1335 gg:l ag%M cglgjdt?grtler 2'%6 and the cooling air
@'Hlmﬁﬂrkﬁitttboih%rse%@erdfo%ﬂpqwﬁbﬁ ﬁle”@@thét '}fbrf GOMhedugh’ the underfloor
formed in the surface of the | oor The machi ne

chewmierd4i nTherely theeir, qfdbg rselwnr 100 msW]PICbé%tﬁkﬁB in the server 14 is
e er. rgo d
G984 Lt 17 BT SOTbR AT 14, vors nommally
c'ﬁmevdﬂey theoteinpafatiire rof thkintekei air taken the @érvbhm seroneolled to 20°C to
the machi ne room 26 i med i a
]f@agv TG TR iR (FTRSFRRUER 1Y 5 IH G enirated heat of the

s%%s:h]aqr RGPS 5bc§§ 4oC, dhé Ghakdianist Behauste@! toNGieddefver room. The
cooled’with the air-conditioner 28 to the under f | oor

temagstire of the suppheairi fiom theotigrcopditiprgrod8 3§ moptored by a second

t"Igl El‘ahlrg @#AR& '23 :?)%w-ﬁr@da irPie ‘H&E@§1 %g %%pr %’ Eéha!'r%?ﬁé&gs :o? the underfloor

ne room ere
cchamibed ZAy dnidethei tengmenatutd ofighe 28r remdninfetocthsl maghiamer room 26 is

Ay ARG F e 37 R ab B %84 bl ke por 3

dfhtheidachinet RRNS 6V € ITHeO hdetatohd @ata sndadleed by théve first to third
server 14 is cooled to the tenperature of |nt§§e air

tEMPERIER Senrerssey. 28rand 4 1gse mpvb i epiealiey 40 threughp signg! cable.

the te fat

14 L BRI AGAIS ok R gl i o
Tespctus divisinn tazegsefshown &)bthet brokem disenatd thegsenegratoetn 12, and the

.heat of. ser.ver a t [

R0 LA RCh B lan LR Lo R ool o BB the groups in
thé rﬁahnlnw@@h)asal r from t he air-conditioner 28 is

nonitored by a second erat ur

9 i ded
in t he YRR {8 Figr 1y hethﬁ P gt 38 ¢ Djgr 83 ¢ fpoling panel 44 and a
ol Lo Gl ﬁﬁ'inl% goﬁﬁﬁrfﬁ%rcagﬁlﬁl &Rfa Fé?ﬁgérﬁﬁﬂﬂbﬁfg%&efo?ffeédhﬁg a refrigerant

alr returni ne room 2 'S moni t or ed

thatt ¢riolsitheerppinatpand eissonngted tmw aetﬂlophumh 80\afdhe atryﬁondltloner
t-he .int ake T

%rrper Ure © a %‘%SD r‘géf ;l%t;h F‘rd ec?)(?lt%} 3? RiT E@mamly regarded

dsefipep@vetr ﬁllsﬁ'ﬂﬁsi‘éﬁpﬁ\@cr).?eﬁldaﬁﬁnﬁi‘bsm Epolwepuiy tooling the air with the
h a signal cabl [

controller 40 t hrou . shown in, Fi g. .
optdqqrinityQ, apd FQJ@R%‘%E%"%E’ A Sqrﬁé‘chF FfFBt oRegFtt f &9 conditioner
.m Ko @6 rédiRe tﬂépéﬁéﬁ%ﬂshﬁﬁn% \cbfduhedebE Bfe ﬁ@i@vwf thY fan 46 and the
the broken |ines) the server room 12, and the

GOMYBFSOLRPWEIR0 of the ai r-conditioner 28 is placed to
cor r esﬂ?eﬂfjant o gﬁ@ﬁ,&&%ﬁ&s%%mﬁ% k- cotnﬁﬁlcﬁ%{: gB rhge LB3lled by the

own 1 n t he oor
cfomtmﬁer 40 w}ach:msohlbmgngﬁ'rthb adrdccanditicning aommﬂ syseermd ) mifythe present

.housed i casi.ng,.and a refri ant._pi pin 48 f or .
PSR FehSPrTgert SrsoniRapoesb e e RuPLE Britig Glipegarrying ou
th4 fleguétpefitrélof the &h PpisipRertensd. 50 of the
air- condltloner

As shown in Fig. 4, the controller 40 is mainly configured by an energy
optimizing module 54, a temperature environment simulate module 56, a determining
module 58, a control setting output module 60 and an operation state reselecting module

62.

10



10

15

20

25

30

28. The power consunption by operating the
air-conditioner 28 can be mainly regarded as fan
power (air transfer power) and conpressor power by
cooling the air with the outdoor unit 50, and it
becones inportant for an efficient operation of the
air-condi tigne ta reduc

r
cons unBEReUT D e OB iOHRE SO P ioR ! K, pirgens;{gvention will be

ddieried by G@Wl’bﬁﬁ%ﬁfe RAYEIn of BhfdMhd hotikstddd flow of information and
conpr essor of e air-conditioner 28 are controlled by

mﬁ'éUCtth}Tléﬁlm&FIMG which is a brain of the
ai r - copgli éﬂeg%hggmﬁ%ﬂg ﬁlog %ﬁqmﬂe%%gk b (ﬂﬁﬁﬁ@'@[the optimal supply

i nvent1on Re "ai r-condi t i oner
gr efapeaiture pet ﬂmm}mmab)sumdyrayn figw aate at twhdich tlegpeveryconsumption of

ont,ro a 52, 30 As, s in
@8t fondliondiad Bisamies s’ el in Rtes B, AR ARG Poryfbrature of the
RREQNT o0k isBivet Febridultbck4s taRert RIIP Bcdev@ 14 the target temperature.
environnent simnulate npdule 56, a determ nj

n
Sppcificallyniheometiods o ObBTIRE ThhAeRESAED cawd %ﬂ amount for making on
RR&Eahi ORmipefltire’ $F65L%Hd NEVIPAYbE 192w meas?red by the first

Her ei naftgaj an air-conditioning contro mat od
fempsmturei sensnt22odispdskd abthe fiwgsuiface bf/theesrver Hirigtargee temperature

TAT5% e 50 hebe TPl otyabt g supply air flow rte by
Reriay thobipply aitdempeiahige,ehd Smetivdrafdnteading the supply air flow rate
obtajning the optinmal supply 5 ai) tenperature an

Phaaispig Sgpjﬂpﬂ 3ir gtepperagyge, gepengingunine the 15 arﬁstﬁglstlc of the air-

&Qﬁ?lﬁmt 8N aRf thé Howak rcoﬁﬁﬂﬁl[bﬁdnoﬁﬁ 'thezﬁlr%ﬁ@ﬁi%ﬁert bg differs between
mal | est 1h order ‘to make the tenperature of th

thnttalceethods of Adrerdinglyertheoensre? epliwizing mad'élﬁ iSAt galculates the

A R i A SE o 50AF i SN Yo o e i

comitivnef @8 mkdmgamme ¢altudied afromt awptemmtmmf oftakeheir T1, and

server room 12 asur ed th

FENRIBT a8 GhE S dAbie v Bish o UlsoRbaostogRs ShAmsIeristif faiacfrgp which the

%J\@er%'hh’lﬁﬁ ptich Ganl B @fduldBIBRhATheoPeralidn Glagd oﬁtllé AR @nditioner 28.
5C) include a nethod for decreasing the sug air

f | ow rWtheniihe tanepgestiregof intake aipmpasired b Bt tgraperaiiee sensor 22
RTBHO AR ceDEY BSinAng RGP BY ¥t fahol*grpﬁtaa& offibut unit 64, the

|ng ai'r enpera ure, pendf ng on
ex’reagﬁopmizﬁmg' modﬁlet Svesaleats thecopdinid] sopply28r tearpebrdtine and the optimal

B Re e 155 PR comeeonine AR PR GobmicaRdig gnerey able of th

SRk EVbpanEinPMBligle34, cal cul ates the conbination of
t he sgﬁ_jply alr tenperature and_the supply air flo

rate of thiecagerthe servars: forierstasiedin the seaeT peck 16, ‘and the cooling air
GOIE Uit Sfliti ik h@ bicﬁﬁpﬁl\?ﬁt H{eem@lfet it A6€o fthb éﬁljfacea@fjthe floor 13,

contai ns an energ e air-condi tioner
ahathacifene] Hiei aer\d:atlé stacked whithé uppermost portion of the server rack tends to

have a higher intake air temperature. Accordingly, the optimal supply air temperature
and the optimal supply air flow rate for making the temperature of intake air of the server
14 stacked on the uppermost portion of the server rack the target temperature are
preferably selected.

Besides the temperature of intake air information from the first temperature

sensor 22, the energy optimizing module 54 preferably receives present load information

11
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power consunption can be cal culated fromthe operation
state of the air-conditioner 28. 20 Wen the
tenperature of intake air neasured by the first
tenperature sensor 22 is input in the energy
optinizing nodul e 54 through an i nput and output uni t

4. th ener ule 54 sel ects
sortial e sy 1 Phichiif e GirgR e Yamem o esBt PREFT Cangpppyon of cach
o the fsb@ry B4, 6andOfuind s NOAH inT8rmh&idnhef @@hdomgtse@wm obtained from
fromthe energy tabl e of the energy optim zi ngh nodul e

managemenhsefkvare s that ppanages ther aperationy et spederedhg pervefs 14. The
@%Wa?on%ﬂ? lﬁlr]tgmpg%ﬂl& QE? étﬁﬂal%h&gly%r fl@\? rate of the air-conditioner

r-c i oner rom-t outl et port 32 of
2&mesimemmddfy aduing th@qzresbﬁt anchﬁmmtetsemt boad, mfmrmatlon and thereby,

rver a St ackedto st portion of the

ggrcoln tHonE rt0 carh “Yher intake air

t enpergieNetectedicaninil I’sgbp/ly aﬁﬂ‘llﬁn'@[éfatmlanﬂ wptinal supply air flow rate are
tenperature and the opti nal su ly air élow ate

or
ijEN 1B (e (CEIRBRUEL CBVBIIMERta SETWARe GRodHlE 3 PveThgotemperature

eliﬁ*lréﬁﬂl%ﬁte i ABlatd SnbRRET 5OSEs BRY tlh&ﬁll@f whi%ﬁ SRAMBHes I 8K prediction
e target tenperature are preferably sel ected.

1Boperibye t(hﬁnbmem‘th@rw rpemalewhen thentiocppditionertis saptrolled at
é f_ﬁ E t1m ratpg air rrgﬁquﬁugez and ho%tl?ﬁ]a?r%glgn {:ur ﬂow rate. The

BT &5 y recerves
amf;@fsrrﬁtﬂWe whichfsihakiresothet predieton eempérétunhldmdmbstlon used in the

obt ai ne noni t o the wer. consunpti on, of
5FSPh Sbe e 1 DML EeNEd GBEIONAIGIAEEY & 'BF Sgaligant. but not

s%@cﬂaf‘ QneChHE OnifterRPIR BeM1ableO MermaD %ﬁ@ﬁ@lﬂheﬁoﬁﬁﬂ%ﬁﬁ software for
that manages the operation of each of the servers

aeawra‘rrmnrpw frmlexgmp}ﬂ ytherimal theidpeutie: anadysin goftware Fluent: made by
r the air-conditioner 5

‘S@gar € agilltljer m %9%1 eféuﬂg‘fcﬁbﬁetgeftoﬂg present and future

serverT lieaatémmfammatenmonracrd tshewletey, moduileep6 receives information

air-con |t|on|n trol c pegfor

SerERoi o ERF 6By kg ﬁ?mﬁgﬂfaé?é?ﬂ"ﬂ??ﬁ‘a tgﬁt%ﬁ@r room 12, and

SHNREY el mférinifiohajfe ARlity BP itdob uhile 30 afargal i the machine room

environnment sinulate nodule 56. The tenperature

%W@M@W@rﬁamaﬂ@rmaw inpybandoytREt Wked-e Gifither the temperature
| il hﬁ]teﬁts si@a R ﬁ‘fil)'d%fze' V\/ﬁe%d?ltt 13@&9?%&“@ Gt Slot PMblafinflow relation

e server room he air-conditioner is
padternso{foeaxamnple; 5@ Baitw)e‘dhmpt arathe geppt yaf dbtaining in advance the

iy o oG SRl e T cress e S akioHy a8 i B Bir current sate of

&ﬁb”ﬁgi?ﬁft tofn dIiZEt f‘{VhHﬁisghlﬂulﬁiﬁg ihg pﬂ&ﬂlctt]lpfx eteﬁ'rpkrature distribution, the

enbodi ment is built _and inproyed in the own a

STBCERSE| euitonTISat STOMaLe, GRS S8nBertalis EOMGI BY) yeng the air
t izt i g R1deRid Bybth

SRt Bt TR I e e,‘“a? LS Bl A RISR B the enerey

@tahrymgsmsdﬁkmaﬂbeﬁbuemhaHM@tby spppdSysl prgsasiok of gimulate can be
ot wveg substituted for it.

The prediction temperature distribution simulated by the temperature
environment simulate module 56 is input in the determining module 58 next. The
determining module 58 is the module which determines whether the simulated prediction
temperature distribution is within an allowable threshold value, or exceeds the allowable

threshold value.
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The tenperature environment simnulate nodul e 56

receives informati on necessary for sinmulate such as

the structure information of the server room 12, and
arrangenent information of a plurality of indoor units

30 arranged in the machine room 20 26 through a server

room informati.on i npyt, a out put it 6 urt her, .

the t erfeflSETRIBINERAHIGfR A i%Pi{ gty 51%%011_%01 setting output
HOd1ai 66 8 Ak Ulehpetatuel diff@¥hdeabsiwaieh fHeOWigheitabh®nthe lowest air
patterns (for exanple, 50 patterns) which are the

tempenature ot st servargomn 2ameanveed bibie firs! empsratere sepors 22 arranged
RURE'R0n? blrlde0 Ura MinBr SN Brhd i< Al 40 BESw e MMIIE value (for
air current state of the server room 12. en

eiamplgtSP@y t Tee pomxlil séttinp ongmp excalule €0 o the mdswl¢ tiat sets the supply
the 25 tenperature envirgnment sihul ate dul e,56__ ..
RIS 36 OE ORI BP Wt HF PGP RO o i if the case of
the T Saidli e dodtrbheetdnt iolut SHRRIY 69i detd thevair-abmditioner 28 to the
sel ected by the energy optimzin rm%g:' e, 'grhereb ,

Qi cwneht air femperinrg andpecorim $IPPYY tn How ek sglgcted by the

' o ikgtion tenperature distribution

@?Wg%lzb% tﬁ(ielﬁtglgﬁberature 30 environnent sinulate

nodul élteBetys CAPulicoldnhedteardewrnsr (kW) ey beopheducaiginpelx electric power
The rmnin ul e i s.the I L ;

oy LN RPIRE Tt gL SR 0 o th server 14
dppeme a8 tho earthitivh lof i tefipetasureiof tak auir aldaswad be the first temperature
threshol d Vfﬁﬂ ue, or excieeds the all oa\gﬂ'@bti}e t.hreshol.d . a
spapaiel?, ppdthe opbmal SPRRIK FInSEPEEAS A0S OpHMEK SUPRJY i tlow rate
:%]éeb hivenfaaB4IP _k:hf Ui eeRetrBUbuicliPeipbBsedban be if¥le to the variation of

nperature ‘difference between the hi ghest and the | _
thowpstatighrload @fpke aevee 16f Axer sashliether sspyar1t froms which a precise

by the first t .
5 T ST By 00 by HF e ety
At-covditibeed by ahbclidconlitivnef f28; ahd ethargpdre, tHeChunniiige cost of the air-

cont r ol tti out put. modul e 60 is the nodul e that
@@aglqnﬁéigﬁ?}bg%re%rﬁé@@ﬁ?&%‘?ure and the supply air
flow rgtgid é’a_sta,% Sinful SRipdinel RBEEL S tendpiatufe BRBIVUASE of the server

of the K sig the control setting output nodul e X

woms k2, ¢he pelddicat baanreras dp dhe edd heatiafavhigh pregenf the,py ajeas obtained
8L E BRSNS LSRR 124900 Ll bl e sl sma
Fhawemy, A0CErditglydthecmntrahsetting Ckifjut oodude 60 may make a plurality of

BB Sk S LRSS BB B EB Bpgin s

R&enflg thé oplBReE nPpl 9 it Rehpéaitietdndnthobptimal bgpde eatflove rate to the
of intake air neasured by the first tenperatur

e ...
yepewtitioner 2hd Therebpt PAAFT SapMPtan of dhp cintenditionry 28 can be

fuﬁﬁep%h% supply air flowrate also automatically
change. erefore, quick response can be nmade to the

vari atMeanwlhile, when determining that the temperature difference exceeds the
allowable threshold value, the determining module 58 sends an NG signal to the
operation state reselecting module 62. The operation state reselecting module 62 is the
module that instructs the energy optimizing module 54 to select the supply air
temperature and the supply air flow rate at which the power consumption of the air-
conditioner 28 becomes the second smallest to the power consumption at the optimal

supply air temperature and the optimal supply air flow rate. Thereby, the control loop

13



10

15

20

25

30

15 the operation | oad of the server 14. As a result,

the server 14 fromwhich a precise operation is

required and fromwhich a | arge heat anount is

generated can be efficiently air-conditioned by the

air-conditioner 28, and therefore, the running cost of

the air- i tioner 28 can be r mar ka e I n o

Yhic ok gRongh e orsn o, e RSt EITG PR 7o r E fngte) optimizing

Hb&i1E | $4itthOtheOkerhpRatad \RkironBefto Sl dte tﬂwumolsd Reatturn to the

bal ance as to the cold heat_ of which grea of the six

deresmunigsmaedidel S8 ngais ivi farmed. Mo wRreifralyr hseUPRIy 4jk femperature
[ [

RO b3 sFARRE P Sl BedEaa RS oHE el ShIRIAe ribdule 34 are

@it mytheralcmparaplraraiwrtoylmht smlaéFrrmeluta fgsagain,t &nsl the prediction

tlgllﬁlrpg%! r}g:tﬁ.ﬂngﬁtgorg gf gfezger}?é{g T’ pgrﬁjglanvle géaul? al m%quently, the
0P gesiibed comdolt1bep eaed ﬁh’tﬁlﬁhy deiermfnimpvmiodtile 38odetermines that

the 25 air-conditioner Ther ehy, unption
b8 “NerpeRitiec QPRGNS BB hen S WabiehBires O e, Jand when it
%ﬁfﬂﬁég fhat Mkefén'gﬁ gﬂ@ Jlff%ﬂan%‘% wifhén LRITRRGWRAUIE Qhreshold value, the

ence excee e threshol d val ue, the
dreerariningi mgduto A8 eerss the@lé waﬂ\l@ dheygantrelosaiting OutPUt ‘module 60.

B e

flas ratg Gt thetthite enNthegympaiature diffigenoeduitian SHe nllmﬁsai:lleﬂlreshold value to
t,thhe .supply air pperature and the su

8 00 SRR 28ne THBIRLY: BONGL HUSHBIRUGR b 3 condibner 28 can be

Landidt WRAE br%ﬁﬁﬁ%&n@ RRceeaRE d)f&H@hfeﬁSdf vtflﬁcﬁ @nperature exceeds
power consunption at thé optimal supply

the igroperaiure wainh alloavsdpe ismwr toLAmsTaje aprfmafllqutatr@aidlsmbuﬂon of the
l.gop 13 which goes through the

tg%i)FFat?\Ymotf é:eg%rrerglé e?fl ng nodule 62 to the energy

opt i m(?SeB@xd embedimehy to the tenperature envi r onnment

si mul duI e 56 t

{ ta
modul ’58 %pﬂnqegmlagpr Sram E}mv@ng ec?lf-cglgff Fn gnlngﬂgntrol system 10 of

z§k‘é&h&eﬁib6din@éﬁ@%f 1@scn@fflehtion.SUPPl y air fiow rate
which are reselected in the ene@g opti m zi ng. nmpdul e
R

54 ar elnsthedirst embadiment fpanaiony JempsaRE distRgugRgn the server
qulg §6ax%g@édnn} %ggantcg eogp T&GT&WaPJ‘ coﬁ@W?{x %‘ilﬂ{lﬁtmg the prediction

ri‘bution of serv room 12 is performed again.
ﬁnhmenunermktylbuuhe of tizmeevad deomi Hebiy thentempkeraterg pﬁnivs”onment simulate
gelatﬁf6 until the determ ning nodul e 58 determ nes
he tenperature difference is within the

al | owalgb&retd| @s iR scvid embodintenyhbe temperdﬁire distrilagion in the server
that the tenperature difference is wthi

HWonblALF sopfigwsd dp devaoided by, éeeﬂba%%?trﬁqmw AdiY gate regulating
é&/éé&le‘%js ’fﬁkeslaﬁﬁé: ?Wenfs%s%&qu Md Bist SRbbiRtknP bicRidbigned with the

e 60 setting output nodule 60 sets
sanee wlgrphe mimertls mpd spnbols, md:lexpﬂ@aggp of themt will be gppitted.

rate ap theqtl, T .Ololifinl SIREL 3bUE Satlph! GERGRa e Mhdican be used,

t he al
and in the present embodiment, an example using a damper will be described.

As shown in Fig. 5, a damper 70 that regulates an outlet air flow rate is provided
in each of a plurality of outlet ports 32 formed in the surface of the floor 13 of the server
room 12. The opening degree of each of the dampers 70 is controlled by a flow rate

control module 72 individually and separately from the control of the air-conditioner 28.
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the air-conditioner 28. Thereby, power consunption of
the air-conditioner 28 can be reduced while

previ ously avoi di ng occurrence of the area of which
tenperature exceeds 15 the tenperature which all ows
the server to operate nornmally due to mal distribution

of th te rature of the .server room,12. econd }

erbod MEHTTE: ghe 5vEr meks Bcfst aTengrade A% SHOPgIY fatire server
Rbfir CRN&Ad HRNGRG teMpbfaBire WAEREN220aref arrdhge@G@NHe front surface of a
enbodi nent of the present invention. 20 In the first

RnsEE ek the Sﬁmtl?‘oﬁa‘éﬁedt netheetgiesratagke 14 stherghn thentemperature
(%iee'gpﬁoﬁﬁ{ g‘fe(r:hei X 8@%}%0]‘1 Snf R ?ﬁﬂaf‘ Eir@&%ﬂr@&i%’ntal direction) of the

orwar on sinmulating the prediction
seevepercminur 2 ds gteasbredi onTld temperstire edistribotivrd 2infymabien which is

t enperature envi ronnent si | at dul e , wever ,

R SR Y AO HPREin (e Tns™ el i ofodili Wy but | on

i n theTlge Moo rat@Toh@8Mmioduld 72 Opdrfchhs eftelitcRecai@il dddthe opening
y feggtdback control using a flow rate regul atj

atjln
of saeh o thesdampers fHcitethes Higs tepiRsetuRJiptRpURipR decomes small
BB Gh TR neBhifed Rttt i HibuliBn i8@ARafG CTRMGe feedback control
synbol’s, 'l be

nuneral s an and expl anation of them w

theriflove tate Aentrplempilely Padeermmuged whihdegtessi the maximam temperature of

tﬁg RS f:ra?urf ac? St%l%gl%igrl? eoelciorlﬁ%s onm bt c ut%%g)’exé?t%@ ddiis{lliqtupSB information.
preseH ehtodr nen , an exanple using anper W e
Wese thd athximdOmAsniietastirel exckeds the, alkowibie direstdld vatue (for example,

r lates an outlet air flowrate is provided . in each .
-’&%%i 03| ‘EP dFmpgragyre cﬂfttﬁletm § tadr gﬂ%@? dp rféa SETY€E Hé» an the' maximum
tempbatfe ¥ néthﬁatﬁi]!p QR alhlﬁga%lfl? Hgssérgfd V&lle eﬁ&ﬁf&ﬁ@eeﬁé%??récgng damper

openi ng degree of eac npers 70 is contro _
apeningfdegveeritfelly epenedotherfw rate rontrelanodwla 42| sgndgan alarm signal to

@gg%ﬁ?&%;ﬁof romthe control of the air-conditioner 28.
an

iTe, the server racks 16 are arranged in the
subst dFtte eddtsollendOr ehghrreerives themld®y sind! téterrhines that the present

te r re sensqQrs re arr,gnged at the front ..

SREREt S RSRRfpRer 78 Rista PravTety duf berfirmus fedRectiqn,of the energy
; b

S BOdURESR, [ SpoclRANIODING SRk UiLiteomodule 54 rosclects the

HPPRCRIF dRAMPpeBrure gt dhe dupRlyt i flovbratera whigh rthe powss onsumption
b"e%*pfn%s ﬁfeas%%ﬁism%ﬁ]&t FoHPHeHndf, .tgbl%f ﬁﬂtPHédr%esr the. temb)erature of the
Information which I's neasured”is consecutlvely input

doid winalischanged &0 ¢hecwnderfbdorvbamber 74 froffhthefairogonditianer 28.  The flow

control ,modul e.72 perf.,orns feedback conirol, of .t

G TRl Sr BeREE Y GheeRBtadf bevt thé A uik Hiephold value by
ﬁ;ﬂmpéxﬂgg {tl@e d’dlﬁ]ﬁe{rid@aﬁihg @tebﬁgﬁitiﬁﬁs sn_aivdf, land w?h@ﬁ@lﬁie t:éﬁlpieﬁ&%re does not
nmeasur e enperat ure IstriputLon 1 ntormatl on. n suc

besemts bk a’é%@lflsﬂbrei@lg alue) Hi How aategiontel moduls &2 tssues the alarm

Sa1P iH bRl Argages the maxi num tenperature of

Thereby, while energy saving is accomplished, occurrence of the area of which
temperature exceeds the temperature that allows the server 14 to operate normally due to
maldistribution of the temperature of the server room 12 can be prevented.

In the second embodiment, the temperature distribution which occurs in the
server room 12 is eliminated by the feedback control, but the combination of the feed
forward control by simulate described in the first embodiment is more preferable. In

this case, the temperature distribution of the server room 12 due to an external
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10

the tenperature distribution becones fromthe
tenperature distribution information. Wen the
maxi mum t enper at ure exceeds the all owabl e threshol d
val ue (for exanple, 30C) of the tenperature of the
intake air taken in the server 14, and the naxinum

rature i.S n W, t hi.n trl al.l.o hre ol
JisipEhange e therlikereniclh i5 pat SoRHAcIgd a%?%eéﬂeﬁfts Biionfjo! can be handled
E @&dback wﬂt,\blopened the flow rate cont roI nodul e
2 sends an alarmsignal to the controller 40. The
cont r diurther,40 thipresent eabiodissent.be spaling &T aa the air-conditioner 28 is
r h
bgﬁvﬁcdcﬁtq ‘?t%lljéo E%&eég)%ﬁgéfz?%ﬁ otgf 8%&% d&p ?@rmed in the surface of the
ﬁlcic&elBedtrbﬂ)gh die thderfoer gyambmpta4m ﬂa@emdlhb@rﬁmnt invention can be

Speci fi t he er gy. optin1 in nnd | e 54

FLER G0 B 1 e A i P AT e s o the server
I%bfn fa, m&a i1 @ofihg Wit i§ Bldvﬂf«‘oﬁ@fﬁﬁ th‘@ﬁ&élmatllcﬂ'mhe keearosm. Further,
the second smal|8st fromthe energy table,

e
agelbe clesronia deviepbe axampleopl theeseTien 1A & dessrbeghapyciye clectronic
I 4
c&e% Je[}ﬁ nHP?%J Haﬂgtlgﬁc@fo |"|I tgﬁr % Itl‘?e \‘fgﬁeﬁﬂ‘lﬁ\tbﬁtﬁt ggﬁPQ gbfrl'lélﬂﬁ)r heat exhaust
precgseingtafiveridus kiads of ¢lbetratii¢ dewibiseandtappatatisds.val ue by
fully opening the danper opening degree in this state,
and when the tenperature does not 25 becone the
al l owabl e threshold value, the flow rate contro
nodul e 72 issues the alarm signal to the controller
40 again. Thereby, while energy saving is
acconpl i shed, occurrence of the area of which
tenperature exceeds the tenperature that allows the
server 14 to operate normally due to maldistribution
of the tenperature of the server room 12 can be
prevented. 30 In the second enbodi nent, the
tenperature distribution which occurs in the server
room12 is elimnated by the feedback control, but the
conbi nation of the feed forward control by sinulate
described in the first enbodi nent is nore preferable.
In this case, the tenperature distribution of the
server room 12 due to an external 15 disturbance or
the like which is not considered in the feedforward
control can be handled by the feedback control.
Further, in the present enbodinment, the cooling air
fromthe air-conditioner 28 is blown out to the
server room 12 fromthe outlet ports 32 forned in the
surface of the 5 floor 13 through the underfl oor
chanber 24. However, the present invention can be
applied to the case where the cooling air is blown
fromthe ceiling surface of the server room 12, and
the cooling air is blown out fromthe side wall of the
server room Further, as the electronic device, the
exanpl e of the server 14 is described, but the
el ectronic
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device is not especially limted, and the present

i nvention can be applied to heat exhaust 10
processi ng of various kinds of electronic devices and
apparatuses. 16 WHAT IS CLAIMED | S: 1. An
air-conditioning control system (10) which controls an

g: E-ciggiti oner. E28) so that a tenperature of intake
A ctronic devices becones a target 5
tenperature by cooling an equi pent room war med by

heat generated froma nunber of the el ectronic devices,

With tée aireonditinning eentrol (system (19 vehich comiepls iapraifgonditioner (28)

10 Btk Ok térxgérﬁmre (o]foi)(nﬁag{éa%%ct%ﬁéﬂ 364 Ql\éat?ﬁﬂ@rde%'i&gi bétomes a target
enperature sensor at neasureés the tenperature

tefmpershak dyaioblingad egniparsat gyomo parmed bydieapgkreeatédpm a number of

hat has. air-conditioner characteristic data for. 10
e lsei2ni P ISR K FOBRANG (o e A o B Einiag FRptrol system
@0¥ clRarBetBiRted B oriprdng:at e of the air-conditioner

(28) based on the tenperature of intake air, the

ai r - con@mpesatate sepsps (4 tBat meqspragshatemnsmture fintgkaair; and
consa R PRI SYLRSH RO SRR S i s o
ayiulating @ gombihakien (054) supplseeir seraperapire and aswpplyyainiflow rate of the
t.enper.at ure nd an optijmal, supply ait flow rate, from "

S B ROR (2T BaSR R e tempBAtre Sif nigke, it iy R conditioner

dHaYdxeris6io datPfroMnwaicht fifvedi donsengtidr ediebe cABNlahdcHomSan operation
the small est fromthe air- conditioner characteristic

Haie of thestirrconditiorerd@¥per at ure of intake air neasured

by theypdpperature sensor (22) in order to obtain a

cold heat anount necessary for cooling the 20 .

equi prshe energpn aptintiniag mpdule hpleseledls en oiptimead skpplyi air temperature
C .t he et at r . - .

AR BRh e hBL R g R Bt B Biondlher charapiitic date ot which

thptjowedr coupphptici of tliceaipeoaditivneraf2d) theeorngd theadmallgspliipm the air-

air flow rate selected in, the ener opti m.zi .
sRodifiapey sﬁgractssstze dathebased o8 Jhe gt?mg%ﬁwge o} &itake air measured by the
REPFMILBGhOrih S M drdef RASREINEL £81ACheaY amblhtRicessary for cooling the

conprising: a tenperature environnent sinulate nodul e

¢Eipment goomismihatitbe tempsrasutecafiintake pisbgegraesthe target temperature, and
distri i e eeHEh P en.t . :
air- coﬁg%té%gﬁ‘gédlé% ﬁisg)o%gr%g?{é%%aa?@t%éﬁ%%t iﬂ}realommal supply  air
tstpptagurai and @rgpeptamal suppiy dihdlompratendelctgblity thé renéigywoptimizing
raé ?giect ed in the 30 energy optimzing nodul e

8aYle (3*)det er mi ni ng nodul e (58) that deternines

whet her or not the sinulated

2. The air-conditioning system according to claim 1, characterized by further
comprising:

a temperature environment simulate module (56) that simulates a prediction
temperature distribution of the equipment room when the air-conditioner (28) is operated
at the optimal supply air temperature and the optimal supply air flow rate selected in the
energy optimizing module (54);

a determining module (58) that determines whether or not the simulated

prediction temperature distribution exceeds an allowable threshold value;
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predi ction tenperature distribution exceeds an

al l owabl e threshold value; 17 a control setting output
nodul e (60) that controls the air-conditioner (28) at
the selected optimal supply air tenperature and
optimal supply air flow rate when the determ ned

result is wi,thin the all opabl r eshol al ue nd an
oo bt # GoEe e S sl (SOUPL ety 18 el 28) at the
§em@staﬂ%pﬁmprgbpﬂyzmﬂqcaméeﬁaﬂéIaeld( 5ﬁﬂmmo siig| £€Hlod rate when the
pply air tenperature and a su@% alr flowrate at
yaly

%ﬁ%wbmk iz WHBIEHE eBewakle tlyes s#Ml | est from

the ai
dot or rimoBPHG SO, LEORERR Ridadls ‘Sﬁmﬁﬂ ipRE, beGeneray optimizing
matiule. (53) tdtrescddct acompply ammemqyemme rapkd &ysp}dm a(illﬂ))w rate at which

accordl n ra zed..i n .t hat
cfor el if B SeseBO R, RO u- iyt cparagtpristic data
Wheﬂ thel deyerfifined resilt excedd Bk allowableteibhalé valueon
patterns which are a result of previously obtaining a
relation of the supply air flow rate of the
& 1 - copgll if %BE&mE;?n%g caﬂéoﬁ{]ys&h{ (109 466fBgSb Blafm0l { e
equi pment room corr espondi to the supplfy air flow
rate, ehadacigrized igithal thei tnglpm@rpre@mronment slmmaéc anefude (56) has a
ﬁl{l)n?#lrt%b?tl s w?e/?ﬁ%pereg geglgt e”": oﬁ””gw%%rfgﬁk%&n of previously
obtainingdo utrelion oM asuppliyr ai€ lﬂdvﬁl‘fliterlﬂtﬂherailr dénditioner (28) and an air
correspondj n to_theotlmal sup flowra
cuTeat s %th%rﬂgu %‘BtCPFHE%R I B F SURRIY piIT i fow 1#fg, and when
ﬁh{meﬁmgoth& b@éala%nqeﬂlbe&ku@mtﬁmd&mh@e tﬁ& dnQirBfent simulate
one of “clains 3, characterizéd b urt her
m@dpheu(éﬁhsgmuéat@ﬁ ﬁlme Predigtiars tegperasyre [ﬁéﬁfﬂ UH{@RYsing pe pir gpErent pattern
fh0oO t t

é\érﬁdég??%drhﬂ%\ﬁo thg %tﬁgﬁgoﬁ%ﬁjﬁldp&r ﬁ] rom % E&E’étgmﬁ thk oe(ﬁg}gy optimizing
mioduledhd).ti oner (28) is blown out; an air flowrate
regul ati ng device (70) which is provided at each of
the plurality of outlet ports (32) and regulates a
4l ow rehe aipiconditioRln@ dnerdl s$ﬁM(tmﬁaﬂh§fO ifeombf lhims 1 to 3,
ports (32); and 25 an air flow rate control nodule
lezectm@rbk@ﬁh?roq%nnrrﬁénga| urality of air flowrate
regul a | [ t t
the ai § IRy of KRulel phk TP RAHAN ard, Sfet RO A Srface of the
equipmedt nooohy laed (@2) wiaeht thel @olihg aai froml thevairatomdifoneh €8) is blown
gl urality of air flowrate regulating devices (70)

Used on tenperature distribution of the equipnent
room dgi sie ey Rite fdpRldiRERRVREYTE) WRIYAAS pfad2deddt@atll eflthe plurality
atgoutia\ch of the 30 electronic devyic

t ports {32) and regulates a flow rate of alreﬁown out from the each of the outlet
ports (32); and
an air flow rate control module (72) which controls the plurality of air flow rate
regulating devices (70) independently from control of the air-conditioner (28),
wherein the air flow rate control module (72) controls the air flow rate of the
plurality of air flow rate regulating devices (70) based on temperature distribution of the
equipment room detected by the temperature sensor (22) provided at each of the

electronic devices.
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18 5. The air-conditioning control system (10)
according to claim4, characterized in that the air
flow rate control nodule (72) sends an al arm si gnal
to the energy optim zing nodul e (54) when the
tenperature distribution includes a tenperature

xceedj,ng .t he tenperature that gl|ows the el ectronic

evi celheniggndifiohae 8P e ) mﬁﬁlﬁm RRsP Ay the
ai r {1 ardchdrize@fin (MR thd Air oAk @bShtf R Bhd e (‘%R@Eﬂdscﬁl alarm signal
(70) corresponding to the electronic device ichis a
teathsecnsrgy optimizipsrmedule (54) svhanpihe mnpessiure Histrdhgiogyincludes a

L 70N r e Pal.Y.jai . -

Bl ok BB S YR T ibF ofloBPRlcYiBltfonip, device, o operate
momallpEven wheaanadmizing the aiorftbve nae lof she fir dlow e rdgulating device

o} Efapardhe g “BEn BELFOME: 14T oftighiie B ey ofthe temperature
diktiibaaedidnioner (28) so that a tenperature of intake

air taken into el ectronic, devices becones a target

t enpertBE FNETEY, OPWBIZIRG) MRS, (T Pntsselests chswRlY pif ¢emperature and a
f ;

PRI e U8R, o OERRA YRy cbRTIcn, BRIBREE U pdsfid smallest from the

aheombtiendrzbarablgristodni sing: a first step of

nmeasuring the tenperature of intake air; a second step

of obtaining an optimal supply air tenperature and an

@pt i meAn @vpRiditi@ling fcoaolr Alethodt fortdodiroliagedn air-conditioner (28) so

gonsurroti on of the ajr-condjtiqner f28) ,beﬁorres he

that IAPRRYRIUS, ofr diirke Piodkem 1atoc slegirpmist dgyipEbecomes a target

| Ofli | i hat deRgrated f
CARERRAE Y Sl S SO TAR, S OPBy Bk Bt om o

numipasr af uhe; elactrénie ddevtiess ofiths ithe | aan-corglitioner o83+ icbaracterized by

.ature distribution which occurs to the
%%@Prgs{lr@it room when the air-conditioner (28) is

oper at#firsaktep h:gnfdam&iiﬁ?me wmrmﬂme s?ilmdkye adxi; I
tenperature and optimal. supply, air wrate; 25 a .
f our t it §869Pdoter; sﬁpﬁ)wmp&gﬁk il SUPBhG AYT SH\QFW?‘%)% an optimal

SupplyoRt oW ra?éiﬁﬂbh‘icﬁ:gbwef ESRBAptibh Of AaiRREAITEONEGYRB) Vecomes the
air flowrate when the prediction tenperature

smaltest muerdentosoieina edd gnattquh neepssary por eoalinghe, egyipment room

I l.ua; i th
& G ER Snb ARERTOL Akl boofngt oot PRmtloradie | (2
t hi rd sthiql stepe€dindlhengh [predittien tempesdtuteddistaibuton which occurs to

2SS SHERh, e SR, a8 g9 LB fpines ptmal
SOPBr e Rtte 41 dptimbl QiyRidy bl fldwergecond step, and

sinmul ating prediction tenperature distribution of the ,
equi pribdeurtb step facantplling, theogir-gpadiionerp(@By ahjthe optimal supply air

fefiFRRhetEURRd 20StimMPRUYPY Gir W "AtE Wifen the prediction temperature

distribution simulated in the third step is within an allowable threshold value;

a fifth step of, when the prediction temperature distribution simulated in the
third step exceeds the allowable threshold value, obtaining a supply air temperature and a
supply air flow rate at which power consumption becomes the second smallest by
returning to the second step, and simulating prediction temperature distribution of the
equipment room again at the obtained supply air temperature and supply air flow rate by
returning to the third step; and
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returning to the third step; and 19 a sixth step of,
when the fifth step is perforned at |east once, and
the prediction tenperature distributionis within the
al  owabl e threshold value, controlling the air-
conditioner (28) at the supply air tenperature and

supply air flowr is tinme._ 7.

o PP iR iy YOt Astopols PEEOORe Agiepss Qe aadghe prediction

ténpﬁ%f@&tcﬁ&h%ﬁﬁoﬁ Rs WAin | Me LAIRWABRO Btedto®P value, controlling the air-

-condi ti oner power consunptions corresponding to

qoeéqé@eﬁri (28) aotbisnpnly sirdempeehire and Beppdy pic dloat wde atrthimtime.

the tenperature of intake air are cal cul ated by using

the air-conditioner characteristic data for

T al culBtel aigeorditoringbontad] imetbodbccarding pd ylamm 6,

tenperature an ly air flowrate of..the air

cont (RaERerEag)in HRUCT 1" pirand affsh i etiiigter e consumptions

oﬂhfespdlﬂﬁlgaiof reSottive icBMBInatioAs ki@ il b caléulel Efr(frﬁ @ke temperature
whi ch power consunption can be cal culated froma

ofjatake msr@r% ealedated yrusing the aitoppnditionse th(@@;mtmt& for calculating
tﬁ@’mh{&?ﬁdtﬁﬂsﬁ Mﬁ?;ﬂgtéﬁ“%émﬁémglt&é/ \ﬁﬁ %%ﬁﬁi&i?&ﬁf Yo 24 of the air-

supply al | ow rate
wodﬂmrrpt (Z(SDI bbmdmreﬁletthmpmrb ef intaloaiy, the elr-condltloner characteristic

BB B e ot EuRaIRGn <0 bF el e BN ap Bl state of the air-
dbhdﬁli%ﬁbleu@ £gghd B c?ﬁﬂ:ﬁndéi’(bgtdfethb Mphdxaﬂitsﬁﬁplyltd‘inemm%erature and optimal
simulation is pertiorng Yy usi ng raltyo

PR AT {10%, Fate Al W%Ehewwt%ﬁ%pm gﬁcoamé the sg@est among the

cgianlﬁaqmngyssgdect&pt aining a relation of the suppl y air
ow rate of the air-conditioner (28) and the air

current state of the equipnment room corresponding to

Sor v comatr Ropiont i Chforairtn&l afbaing ¥ RRh SRR T "

obt ai ngdracterizbé it ebanid th2Qhisd 8fep, ZWk simulation is performed by using a

plurality of air flow/air current relation patterns which are a result of previously
obtaining a relation of the supply air flow rate of the air-conditioner (28) and the air
current state of the equipment room corresponding to the supply air flow rate and an air
current pattern corresponding to the optimal supply air flow rate obtained in the second

step.
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