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COOLI NG METHOD AND COOLI NG SYSTEM OF ELECTRONI C DEVI CE
BACKGROUND OF THE | NVENTION Field of the Invention
5The present invention relates to a cooling nethod and
a cooling systemof electronic devices and,
particularly, relates to a cooling nethod and a

cool i ng i.C [
cool i ng CHI0IANG BHETTIEH AN CORLING VS i OF
servers disposed i n EISECVERONI(O DEVRCE al | y
circulating a cooling nmedi um between evaporators and a
cooling tower (or condenser). 10 Description of the
Rel ated Art BACK GROEMNS OF PHRVINVENTRINCE T oni ¢
devi ces such as conputers or servers are tnstalled in
the state in which the electronic devices are
gat her T{;g teI ectronic devices are installed
g ck-nmount method, i.e., a nethod in
\évhi ch t H%elp]?&kﬁt i_(wha'f:ﬁni mbate&etoagmﬁlmgnteﬁmdarﬂcacmhhg system of
evi ces unct i ona ts.an ousi.n
2 elecpicienen enh parislar YafidatiRif 2 cor! %c"%‘?‘ﬂé?%‘? 4oa0ling system
dis? BREGENIL AcDReSldr INGH Q:Bohﬂﬁt}fel @&ironic devices SHEPE computers or
el ectroni c devices reqU|re a constant tenperature
enciversrdisnesed by a severyiopy ytmatvisHgircelgbng & copling madium between
t e i ih a high-tenperature

\é\dtggébeo,rgt? Fso%rgcgeé&su tg‘%ﬂ @sg?@rﬁ%ﬁégﬁt may be caused.
Therefore, the server 20roon1is controlled to be in a
CQ stant t e _environnent by an air

Az ! R e ecently, along with the rapid

i ncreasey 'a@eﬁv@?rdb‘hp(iﬁé‘rﬁ,ﬂ AectEReededdwd st eLsshfders or servers are
ability of the electronic devices, the amunt of_the

heagtalipsiaithe eaterip srhiehiheelestropisreyices arecaahared. st‘élas‘d?lffsﬂomc
| L SQ'MEQnsth% ée!?l%reﬁl | Dbk 9§5un?fme?ﬁ@d 8k! a method in which the

condl I oner SO | eaS|ng significantly.
2 5Bk 4 tlsssiof sepamhmg t]mdleg;rcmm deviven thofmactieuth uhijuiend haysing the

efficientl 0 the el,ectroni,c devices

obpBeEHe askod ke afd T kL e Bk B el s aigned on
Nehe BOE6- 507676, a nmethod that locally cools

el ectronic devices hy formng a closed | oop curren

t hr ough Thsee eleelEqnie AP HCerreRES 2 SpRtary 6?%6‘@??%%611:‘11%&?” for
l Q:Qﬁ'gfgxlgdlﬁmﬁl c eﬂl%%hs ANFREE thel efeRoRRORR s 384N a high-

he server roomis cool ed by fl oor
bltewperaturabtates trodbles eunhrag systiemchadt ipac kegausedr Therefore, the server

¢ Orcr)]grlntl.le 8&%011%%% %g f'a %loﬁs?arﬁet‘er:r{lfagrgtu?éjgnvim\ﬁ? By an air conditioner.

However, recently, along with the rapid increase in the processing speed and

processing ability of the electronic devices, the amount of the heat generated from the
electronic devices is steadily increasing, and the running cost of the air conditioner is
also increasing significantly.

Because of such a background, various techniques for efficiently cooling the
electronic devices have been proposed. For example, in Japanese Patent Publication
No. 2006-507676, a method that locally cools electronic devices by forming a closed
loop current through the electronic devices and cooling the closed loop current by a
heat exchanger is proposed.

A method in which the server room is cooled by floor blow-out air

conditioning using a package air conditioner has been also carried out. However,
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this nmethod has a problemthat cooling efficiency is
bad since the entire server roomis subjected to air
conditioning in order to suppress the | ocal
tenperature increase that is caused by the heat

di scharged fromthe el ectronic devices. Therefore t he

Zi@%ﬂ}@i\d%%&%é\ﬁ glg{1 glngfsi'fg(%l%l%@éfs 58‘}11 Sings g’}ﬂ entire server room

p(isl\ﬁibjeci'édietb%ﬁlorfcﬁldltﬁ)nﬁﬁg Mo déao spyYetthe e6UAC eenigature increase that
heat tr nsferrrn power | s |n'portant f.or, energy- Sawglgeair

by thedieat diseharggslolromghe plestapnic deyipgs- + HEleRED o
I rBrd/mhg Bo@eprethre& fORAIHIFBr of hBAtMER Y fof Iawgls @Bﬁfé oRGir-

shown I'n Japanese Patent Application Laid-
120wditioning pdwsnn cBeerglare amethpd fardovoty @éu@t@p éﬂatﬂoansfemng

aareL Birbare e BRER-RBE MRS L7000ces (o cave

ener gy [Therfare] ehotidglshstems akimgahy methodg invevhichs dooling medium is

o VaDGHE: Srateh S Spindbaris bRt ASHiafon odis-Open No. 1-

cqm 601 dridg Pﬁxlih%e pdrat Xpﬁﬁ@éﬂﬁh 1%id-ORen 20N R00D-10931 LKave been
liquid sup to the evaporators by _the valves,

and
i peppasethial ﬁyamp Retenh§ pphicatigpiliaid-Opsn ofo. dpl 1641 pmposes to save
SR BRI G SRR e SO op AR, especpety. o

S lebq':lecrﬁ thd et/aporatbnsecmomrrargb an rimctihidaalriwankxad ¢dmngrolling the supply

bé‘g}fﬂﬁ} ggt?l% 3%1 i he dilgrg} tsH&l)ln atgisﬁ%%\gﬂ%g]razwa ytﬁe %rs?lges and

r ghERRasY @djastﬁﬁg the rabnmgbfﬁfe ap&ators., Wihen S8 $6pply amount of
roomis controlled to a _set tenperature, condition. The

c bl ¢q@1ngy§§cgwrdfqu3@§}m§g tqagte@,yppcnlgmre issubisgted to valve control in
L3g:d(Raer, MR h@@‘?@m &Atgd i dls%h SE TRy \A;]e@%rb‘ 2l Ve

connect | n@ an apo ator an a CO enser, Is at
amppitdprittetiecdulghly thehmmpotatrs aid teﬂmsa‘l/@pom{t’@’rroomy debsa result,

pi and qui e co um gas
5@‘? ?‘%‘lefa erlﬁgoé{fﬁk@ tg%gpt {églpggaﬁ?re % &Eghcondenser
V| a the Tesopling Mgtend 06 Jdpageseditdn) Grpphidation Laidu@sktn No. 2007-
guefr ed by the condenser is sent to the ev

pora
a7 rfélsrqoafmoaedpwprrw&la Ly corneesingian CYERRIISH &Y A Péﬁrsewhwh s
C |
By
syréleembngmmra geaaeasuﬁrgt brethewvaprraior & seot icctlie @Pﬂdﬂﬁlsef via the

t y&%? Rlé)?t}% %ﬁ%ﬁ :%lgedc t 1tng %11 ﬁq%upgg@%ieﬁ%hr tﬁ% ﬁgnc{:eglgéf% %ﬂﬂ to the

r Lenmpdtlgtoe ohithe arQuial@mmgnas‘ a mntt,l the bﬁduigadedh)am can be naturally
nst t t

IblE'FSIFH ' ng%dar ﬁ%&e@i‘%@ﬁﬁ £an b gbfé&re?ﬁrtr?rékr ﬁ‘ZﬂP@é?}Pr ngWhen a cooling

”%?étb‘lm &D’su&lh@ cs&ﬂ{g-ﬁgdfuﬂ'\/\ﬁimm cRBWlhiibn &/pads @pﬁlfddqs local cooling
air. anpl es that use a condenser of a cooling tower

t )oﬁéervgzsl trductierpianfbe aunning cost can be expected.  In this case, the running
cost can be significantly reduced by installing a cooling tower on the rooftop of a

building as the condenser and cooling the cooling medium by the cooling tower by
utilizing outside air.

Examples that use a condenser of a cooling tower type include Japanese
Patent No. 3990161, wherein an ammonia cooling unit that forms a refrigeration
cycle including a compressor, an evaporative condenser serving as a condenser, an

expansion valve, and an evaporator by using an ammonia cooling medium is
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Patent No. 3990161, wherein an ammonia cooling unit

that forns a refrigeration cycle including a

conpressor, an evaporative condenser serving as a
condenser, an expansi on valve, and an evaporator by

usi ng an ammoni a cooling nediumis described. The
evaporative. condenser condenses a cooling-nmedium gas.

" HeG et oot GYFROEA L P EENSEr BRPISRISE iPAOREN GRS 1R % oto a
anrdoN-fled iy 1igHikivYtilizing outsitlo WR\ABH wetdtpFiaRliAdJ

systens of the cool'i ng-nmedi um natural -circulation '
met hod WEveevesItbacq sl systems of the eslipganediymnayal ¢ieculation
c ' | Ag-qredi um

ng?élﬁfrl%?b%%éﬁ%g a?f"é’tr‘] Sypg%glonlik,eqt e case in which the

f1 ow r afb) Infthe beolimpdysieg oftiie covlipametivavsatumal-cireulation type, in

e orator.i uhj ect ed val.ve contro he val ve .
c S TF i bichBe Bodiia wiife KRR aLLE PHATY ol i Exaporator i
ofsubjbered @0l alng comed] UiRe I vehRRGbNastthe mRkRirign that adjusts the flow
resi stance of the pipi % in which the cooling nmedium

f regof thereaoing eediyr by changing thegpipiagirgsistance of the piping in which
n - cir ol atd on 1 d: i 1 :
ISR R0, | R Be ML RRL PR Mlato
pinpithey imeghish drceperating wate o f theprookbihg systemtis laagdlnaifeetsd by the

i SR bR ARSEY sl B e

prceﬁs?edlﬂﬁr t}lﬁ vglb'e cOMBFIOr gbﬂ exdraplegidson® dayes! the ewaporation pressure

control, leading to redyction in t eyaporation

t SR YRDPIRts dy BiduCcHb L Eigi \iaiC/)V,e %?HHOE ﬁ%adt"é%ﬁﬁéP ¥iiog ig the

: _ ; e \ ot of h

ARG o AP LET, s BABBLARI bt cutof

t enproTaton fsssignificinglyogdbesd. oDuette the/sipwifigeniredupdinn iafhe

b f f e

SRRy 0t B BB o P B R e o

dewaptuier.s eWheafiiedd s id foemed on thesurface of theevapardtor, the dew

lowers reljabi]ity, and, in addition to that, there.is

- v BRI ﬁffeﬁtatd@eﬂs?ww deyigey &PWﬁFSeTGE?R‘HWg _mefﬁyén a@?&tm to that,

2QRat6 SN2 h B tHat eﬁ&?y?ﬂaﬁﬁt foR pYdvieifing e de@ol i ng nedi um

Is naturally circul aled between the evaporator and the,

cool i ng F.(ughgnnqrg; 1.nd:b¢] gesgdp w\?hgcl'aqbp cophingmefipm is naturally circulated
| .

L R R Lo

c onmaletaging thedijfexehcd imethk prespures betmees ilecomtidginnalium condensing

coo] i ng-.medi um eva ation, si evapor at or. ,si d of ..

© Rle P o P CBRlsBoer b eI BTt S ity Bhgine:

t hfediarh Waporaiisic sild{dvaperatiiGide) of g padskwre sileds stpértant for
and_the evaporation pressure are |linked to the

c Stydiving thematwaiarcaatios, efitthe sendspspiinmeprestyre and the evaporation
: z:%gﬁx%ta‘z‘é ﬁnk%rtﬁlé g@@eﬁme% tExIBEelﬁi’Lﬁ‘Q %@Eﬁe%ap%ra}ign temperature.

rature s var evaporation pressute | .
alBherefare, wlien theervaponatipn tdneperatuse ia vpried|therevdpatationegpressure is

l. Gj l.at i f th ' di i .
O B 450 B BB b T a8 e cooin
Japaieads Patseddiliddg. 3990161, when the outside air
t enper a

ture is | owered, the condensation pressur {
whi oh ¢ ) I@d_iaﬁ PYRPOTHHNG GO e et paet Ng 39016, when the
hQats &xaPRAHeRAuak loweed 8dY 6SslienddMRMGIr&dsBre dtRfhich the cooling-
cooling-medium liquid remai ns at the heat-exchangin

cangdiyn gah s eondprned biy\acheat-exchanging coil is reduced.  Therefore, the
cooling-medium liquid remains at the heat-exchanging coil in the evaporative

condenser, and the amount of the cooling medium supplied to the evaporator is

3



10

15

20

25

30

condenser, and the anmpbunt of the cooling nmedium
supplied to the evaporator is reduced; therefore,
there is a problemthat the cooling ability of the
evaporator is reduced. Particularly, in the case in
whi ch the cooling mediumis naturally circul ated

e L aRon S BRSNS e Spgtor

C@éduced. tiﬂﬁ-nemaﬂg iRlthe 8ase PR MG Ethe cb&leng mediuch B ra ikl
that serves as the drive force of the natural

cicirewdntedibstvean the evanoqa}pdaxpi the wgndenserowdie the cooling-medium
f I
Ii‘l(a[.l er%fengtgns OlEZleeCl?&lt eg%agﬁ g(l;c%p(i)ll dlfﬁfgi'é g%dpﬁra{f% C?H@ﬁlsble the liquid
ew:a]mmramar semesrasdhmédve foner eff the @atudal rcumglanhe imihetlguid piping is

ntheou3|d air.te r at t heat
QU P g SRR TG Lt B S ap WREE e evibrator, and
C @Y ERllin@ AbilAP A theBap@didris Adudi.ch the vol une of the
outside air taken in by an air blower is reduced is

c oncei vdbeeioneoduring the wrinter phen Hha Quiside air ﬁexpg%@g%tsdpgered the
eLtQ'}é‘Eﬁﬁgr mttﬁ@e\ta‘f)gpﬁ ValchhferRbr ﬁ:{é% %Htcﬁhl‘flcﬂ &, bind Qﬁ{ethod in
c ont a e

at exc angi ng coll remal ns ow eve
whvenich the valume of thewuiside @dtakenl in bhen efr blayertih eeduced is

condens ressur uced. . Al so red cing,t

PR B o P &R i Ber et S oS i, € temperature
Wal ee (ﬁﬂfgldél Kirﬁhath@nth%aﬁe h&’ﬂiﬁx&m@ﬁfggddﬂgeﬁﬂids lo® even when the
concei vabl e; however en t out.si de air . tenperature

i QN e 5 redneedn tereforen the copdensalion pressyie it reaﬁ%ﬁﬁlt {3}so,

c ‘?Eﬁd'cmg t"ﬁle @gﬁﬁklétwa?ér amo-m? opfh%w& SpRvRIY | fRiin BasatékepRinkler to
acconp hed i n view of foregoi ng circunst ances,

atioe hQaﬁesc}mgmg] aoltis cﬁnqeh@b#r dowever, Fhen theomtsige air temperature is

Ph&Y t%?s l%et% q 1§ & e%‘i:{] % oalﬂeq 8113?1?18}'{ E&grcﬁ %?ﬁggpa%ll

el B¢t ront ¢ eV|ces capa
nat ur al TH@ p@esreﬁuﬂnaémtmn h:ﬂ‘s baelc a:cdompglsh&ﬂlmmww the foregoing

preventin tion of on the sur of . ,
eFHEBMER8 f‘§, ﬁlmﬁbjp PrER ﬁ%v(ﬁ“h Bwqd&[aeco&!mg method

t RRJ ARBRASE RN bf e&HQbﬁ@ "d@@ﬁcé@cagﬁbbé%f GEBNY Maintdininighatural
cool i ng syst'em of the cooljng-ne

nairgrlahioe of & gpelingmedismnang previentingdempatiqnicien emthesurfaces of
Zggg%&la@g IR SPRS thé ¢ g&ﬁg &E?ﬁ%ﬂgw%{e%%ﬁ?é EfpBators is subjected

al'so an o resent | nt1on
provalke canmﬂahlth@cmymgesmtempﬁhhe cmthgravtbnm wegural- Cll‘culatlon
red%ﬁéfi on in the cooling ability of evaporators by
i ng the condensation pressure from being

r educed THRPedehtinvBREaSitdsthte® cdbniftsBed i 16 foregding circumstances,
i mprovenent of a coaqling tower even during the w nter

wisad 1t is alsgiananbiret af thersagsar wivartéion t© nrevide arophag gysdun capable of
| D dV2hGhg LR cHOPH Y bONEE aBifhYE%vafodtdrOBY BRARALIAY thed

condensation pressure from being reduced more than necessity by simple structural
improvement of a cooling tower even during the winter when the outside air
temperature is low, in the case in which the cooling tower serves as a condenser and a
cooling medium is circulated, particularly, naturally circulated between the condenser

and the evaporators.
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30cooling mediumis circul ated, particularly,

naturally circul ated between the condenser and the
evaporators. SUMVARY OF THE I NVENTION I n order to

achi eve the objects, a first aspect of the present

i nvention provides a cooling nethod of an electronic

devi ce, the cooling ating a
cool i ng nedi um bet W& eft gasifies
t he coolih Beied taTRehi eV the Gb}é@@ > ﬁhse agpesét sfcﬂha gésest idlvention
fromthe el ectronic_ device by heat exchanqe with the
h@videsseenoligempetbed of @hﬂe‘ér%@ Aevige. thiverolimg maethod naturally
c

C RLCERARE o SO kSl SARRET of kubo Ol S EBI HAInt Bitling
rrmhdu,um aad gosls thp&tedlsai@rgng hmvfrcmathE a)éctdnéc device by heat exchange

Cco0 nmedi uid su d to the evapor at or

AL AR Rerait ath S ErosTin G G FRRAR nioR s cisposed
ogt ahigddr pbditsn Eiaﬁ tlf@astapembraameuﬁleﬁeg fhe gliglﬁ(éd ?bolﬁ@ mygdium,

t he evaporato econes. at nperagure, su ta e or

oged aPRIRengA oW datenl the cq ’é‘géPECLPFI&}ﬂ Skpplied to the evaporator to

mvﬁr\fé'cen&ow»ﬁ t%?ﬁéf‘atﬁr% ehéhir bstaa{edaaf@pnfémﬁémange and the
pressure of cool’i ng un1gas In the cooling
t seelingby thwvammbecomss @@iﬁpegaﬁu@csmt@blb dota opesdtingd
f
SERO IO g ad HOU R Sevile, WL R AICORGEE i fithed or o
CQbﬁcﬂeﬂsanoﬁﬁﬁem&dbfl@etoOohﬂi@n‘fedﬁBlﬁ gmmethé cmﬂtrtg‘tewer or the
pres i.nvention e conde SatIOﬂ ﬁ? raturefq# E
c&H %\ftlﬁ &H“‘fﬁ%ﬁé in Be Bt vaped C¥e PRED WHrYaert ng-
C Qn‘i’édu!i}ﬂ 1 gvﬂeé’upﬁﬁed REthe QUARIIERE id Sibjddfedl t8\thdV 466 béiRrol.
de of the cooling systemis configured to be not
var i ed dveeardingio tzhn dirgt|aspeat of thegiresenbinyentionm ghwmdsmanon
|
Hh PS8 R BRRECL e SRR g e contin
t he:wé’rO:crahei em:bhsemn meelswplessnfre side of thel dootjng system $$ denfigured to
or. the condenser, side_ is contropolled. not 0 DX ri ed.
e SRR Thetgas SPreRaRhe patkanetiteriiEiiicd to th
t RQaptaRP IsdiBectddds valveeon@bl. atWaen the doheer&ua@@fempmlue or the
pressure I n the evaporator side is su

As
r égndensatigepigatuge af theicoelingtawsa sisie 1S ERRg essnfﬁg sidei geptrolled
C33 &%é&@@d n TR W AhBEE paddlfh1 LA e vaRre gnﬁ'&\’YnQHe E¥porator side,

sur ace he evaporator can be preven e
evhpoaratioonn nilee@@pomtmn prdseure\im fur evaperatyfr sidegs suppressed.  As a

coolln ircuyl ation neth

c oo et inaatoR or Bt flintsh 80ufEah 3F slaply maintained, and
ccmdmﬁmrofaredr dtheduffﬁ@r &hae evapocdier b lg:hlircbﬁ'ttwen t he
evapor at and the condenser. In other words

r
equat i orf: %eéb’élﬂflfﬁ%?fbl”eﬁﬂtr% ithikie eyprasalgr af the coRlingrSadiysm natural-
PreAesidlion tnfRls AfSI&IYY @b cBﬁ@e%%&‘t‘icﬁl hresstRd AtSthe 86ndenser and

Therefore, when the head "differential pressure is
the difference in the height between the evaporator and the condenser. In other

words, an equation: evaporator internal pressure = condensation pressure + head
differential pressure is satisfied. Therefore, when the head differential pressure is
constant, the evaporator internal pressure is varied depending on variation in the
condensation pressure. Therefore, the natural circulation of the cooling medium can
be stably maintained by configuring the condensation pressure of the cooling-medium
gas in the cooling tower or the condenser serving as the low-pressure side of the

cooling system not to be varied even when the flow rate of the cooling-medium liquid
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30constant, the evaporator internal pressure is varied
dependi ng on variation in the condensation pressure.
Therefore, the natural circulation of the cooling
medi um can be stably maintai ned by configuring the
condensation pressure of the cooling-nediumgas in the
cool in wer or the candenser serving.as,_fhe .
|swerf:1+63§9 theevapprtofris SHISHER 19 YV Gt ~3he pondsasation
V@érhﬁéiatﬁi’eeéha\“/g@ﬂntd&ﬁ{tfdcﬁ% aih&h® boddt@sARAl fregurs theddfore, when
liquid uppl I'ed he evaporator is subjected to

v theondersation temprratuphisensigied nobiphs warigdethernahyalcifcylation of
C O 3 Bk%d{\ﬁr{lr&a{: BE sGBRARAGREAQD Pressure; therefore,

when t e“condensati on tenperature is configured not to
be vari csmcettheewqmmtaﬂ is cdnsposnédabetm tiod caridenszn,ohi egaporator internal

medi um ¢ st gbl.y maj ntai ned. 5%ince the evap

BRI LRSS AT B VEBRABHLEE copRe RS THerefore, when
| feeordbnder ARSIEEPRENRY & RO @pﬂ&b@ﬁ@&oﬂéﬁgbﬁdtﬁ@%&bb@hng-
condensati on pressure. Therefore, when the condenser

i SR satyration jrmpsratuse ather thahloskdey oot WS Feemi e
: %v%wog%d t@ﬂtﬁ%ﬂé{@ﬁ?@ Wag]wa@ﬁ aﬁx%%%&hiffe? aft&hb&ﬁnﬁé‘é&hai to or

ew pol e evaporati o
t mqre thanthe detfv poirg oé\thaqomr at the radmay $ hb@ﬁcumef?naatlon of dew on the

erat ual r re than the dew point of
h OF%B a"%teﬂfSY%ﬁ%‘f formati on of dew on
t he s ur fhacﬁiceto adiBeveMap Gbﬁbt@[ a @@tmb aspeceyfthe @eesent invention
In orger to_ achi eve the 3 tects ﬁfond aspect of

t REOBhessaspolingvsemA agrelRAteay devicso efgolng Byt matyally
elcﬁ@ﬁl‘éﬁﬁg b cgﬁYﬁﬁedﬁﬁﬁb&%&ﬁ B ePapot RO, Wi @shfYes the cooling

circul att ng a cool | ng nmedi um bet ween an evapor at or,
wimesliurg asd Coels htetrtedlmtglng airfresel theelegitpnéodgice by heat exchange

h .qi . . el .
s MR A i SRR S RSP i
c q»oh]tmg thanvthe evayiratbr arsd lisgbies e mtfaadtnoghag npdsinh,i and

akjﬁmf%%éa@&rsatégjthﬁaggﬁ | qag\élhgfléc}tg {e]altg ?hect?v%pora rto
CQRlvieR@niFBILd LIRS 4 ReripratiiRRIfitReaik @biahﬁvd%\ﬂ%l’r) fHeteRf exdPange and the
val ve control so that a tenperature of the air

olspelingbly Hietevppemator heeamesa tangcsuitpile Jor aveneraingoy
t %ﬁvﬁ%( | ngr{t%tf?}se Q@&P&?@g %ﬁ'm{% &h lﬂﬁeeco%llﬁhgzt‘%& Al a 880ling-tower

g environhen ectronlc evi ce,
vvlmmna body hrewhizh|anrigtake vpenih@snd adsobdrge gpe¢rong of owtide air are

body | h t ake d
o o e B PA2T w5 P 0k, B BSO5HelEvr ginbody anc
C Qlad aviH et hnkdanRueét, destinléd chhfecE@iotol gag pig@in Which thOebbling-

and has an inlet and an out | et, the inlet connected to
garediipigag ratwning Famthe exapsratagflows theaptighcgaaected to hquld piping

r&h WhﬁEH\gefcﬁ&Fﬂé gﬁt\‘!’?ﬁ&ﬁlﬁtsﬁﬁpﬁ dq\ﬁ’sthe %o%{nj fdws; a prlnkler

connect e cool i ng- ne
|Vducldsmum1ﬂ3| w:aielt fo thh beﬁmpbar@rtg cd‘ll @w;r Howpr whicheakes in the

DBt RE EBH 2 ML Eadnfhd B R 2 R B fiftnking i, and

| Rhwdes tlapainionige dibdhavged fiemahd di@dldfé@@]b&iﬁig,@n(ah@lﬂgwn@mme

coi,] Qaus s the air to di schar d fromthe
dlaét}lﬁ%w%ae‘eﬁf‘ew ad&ﬁtwalﬁbgw V%‘t“m?é) Eqweﬁga cooling-

d?fYéd‘ﬁﬁn \l‘ﬂhﬁf‘teﬁﬁﬂeﬁh‘f’&é s@fsoR whidd ﬂ‘éésﬁ%s%nﬂ)@rattﬂ% oFitKe cooling-
| ower; a coolin
medlum liquid at the outlet of the heat-exchanging coil; and a controlier which
controls the air-blow volume adjusting device based on the temperature measured by

the cooling-medium liquid temperature sensor; and the controller controls the air-
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medium | i quid tenperature sensor which neasures a
tenperature of the cooling-nediumliquid at the outl et
of the heat-exchanging coil; and a controller which
controls the air-blow volune adjusting device based on
the tenperat ure rreasured by the cooli ng medium | iquid

ure nso the ¢ troI ntrols the
o PI VBlg SafeRe vy G Aot Bye FBstg dagiefipo that the
V@érh'ﬁ@at%@é #hehduné E*ﬁtﬂe%oﬁﬁg-&ﬁb’ﬂﬁurﬁ iguideteRMeriitite Qensor is maintained
measured by the cooling-nmediumliquid tenperature
s @ha predeterminieditemneratuae WathgHihring: 31 9ty coiWErien With variation in
b doshorbod RmifRHE o ORI, B Wbiaflol ShIcR bt falve
vapntacbhmmh&:adseﬂtlieyevapwaml ve 5control in the side of

tovi co. D3R AFaTH AP SFOR BeBS B P o R PhiBR ok Fsyonting the

t eoRdnRitittefipeidige @I thd AdliNgdhedin@ass imthet@oling tdvﬁg or the
tower or the condenser from being vari eg even_when

f (cendengerTem bemg asisdicngn wban the flow aata of thsraobgs e lwa liquid
e\éﬁ‘p?gﬂ[e@lt@ lthd Sva BRi&SE §€bj§ﬁe&?& YavEeRttf! - 10Accor di ng

e second spect 0] resent 1nvention, even
when t hé\osoab@g tot the nectoedpep@tc of thegfresentinyerti, gven when the
varl ed_b I.ng.th y
&S I?oﬁatl m gm q‘%llx N the éh gvaB &% Its %Qﬁ%&] B)év %ér%la (}lr]e Flgaply amount

v i e mﬂmgahedlmhmqmmup@hbe to therdvapdrator trevaﬂive clutend, the
vol unme_ of the a

hé"ﬁ{“f%‘%’crﬁ’élﬁtﬂ’]ﬁgjf"‘[c SR AT LR 3@'@%‘&%?“%1\&%& the heat-

U RRhMWITY QI tRe 8ddlfgQbwbhgreinglal Bk | r%ysﬁfr@ﬁu 99the cooli
tha% t%:eﬂ%;e era% ure g? ‘tNhe COO?Ian -ng%:s%m l'i qu g © CO0Tng

t Isgstent scethabfhettmaptr@atre eiﬁwmglmgjmﬁdmm ifuid-ad th,%wthﬁ gf the heat-
t %?ﬁ}( llhgwméﬂhg Sg%lﬂ'}g hir ﬁrﬁﬂﬁ{aﬁgé@ At V\%@H&@ﬁﬁhg{i femperature

, even when
ratlmomtbmhgvanedl ng nmedi um of the evaporator in the

| tem of th | i ng-nedi , _
nat ur al JPRCIRROTER T IRBd RO T by G nedne B b ggporator in

CQRé EQVlin ts @teﬂﬁémnalaoai gcllﬁbﬁhhﬂﬁht@xfal-bﬁ*@ulﬁﬁl@{ hﬁﬂaoﬂﬁ@l hllwbjtcted to
can be s | y maintaine and formation of dew on

s Dahcconsp, threnatyabereatlaionelthe sogling mpadingm can be Stab'Y Faintained,
| f 0
¢ L0 S ARRS achort BE SHHERT e BARHIORANAE! fied.
t enper atlo aehlsé amr:t ofthe epp&san:tedvd:moa aco@ﬁm@torth@lswd aspect, the
u ssu nsor; .and the. co | er 9 ntr I
¢ 11908 Bisei e SRR Bhran iR Sesp iy RaPAE S sEOH e Mefiom liguid
aiptesghRWensr ViRl g jcustrolg cderble ehesﬁribtw velupfeasfhié air blower by

measur by the cooljng-nmediumliquid pressure sensor
i ¢h %ﬁr%ﬂav yelamg adjusting dlev e 5P s ag@@g{ﬁ@e%ufqglolm the cooling-

beh QM3 q'uﬁfj}t)ﬂegsu‘f@ BT L tr‘c]ﬂrfeh a¥ Q?&é&e‘t&ﬂuﬁé@l pré&ure without

evaporatlon enperature 0 eva at or
v deingt vapied ¢ gsmiundtiont wish vatha.t@rvorthfr evaporationdempetatugé of the

| D RHERYT B G e ) ARS8 B Sorr
outlet dh tltehl!huﬂeuapew,)mhaﬁtgohgc camperatubeofthe demlm medium liquid
PlEth Sc’al'loru%ei{:jl E)f tthh %egtuéxl Emg%g 2:01? the condensation pressure at the outlet of the
heat-exchanging coil is controlled to become the predetermined pressure.
In order to achieve the objects, a fourth aspect of the present invention
provides a cooling system of an electronic device, the cooling system naturally

circulating a cooling medium between an evaporator, which gasifies the cooling
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heat - exchanging coil is controlled to becone the
predet erm ned pressure. In order to achi eve the
objects, a fourth aspect of the present invention
provi des a cooling systemof an electronic device, the
cooling systen1natural|y circulating a cooling nmedium

bet gﬁa Cg%/,lg g{hagglwgé alg aSI I I i:ctfqrxllgqﬁ%(il%e b)gheat exchange

e'vﬁﬂf the heft-diSoHaFAn L Hirh ARt a é’d%ﬂﬁl%ﬁ:@ﬁeﬂ\ﬂv&ﬂ"cﬁ ﬁthposed at a higher
heat - di scharging arr, and a cooling tower, which is

dipepition thas the ehﬂgmpr prskliquadies theagasified coplipg madimm.nd
| f
L SPECELs HBG AR e LR hBdu IR IR MEGhbItor 1o
t Ivel»e\capnmbaoahat aate&xpwkatm'eaﬁmhe air obmnteldeafteatltedrqatee)aﬁlln@ and the
5?1 obtai ned,after the he &E@g r}
8T P e e HRRraRe & b ARG i peltng

S éhtiedlBedt O tidelofRInié H8cE Mter@n iR éoodingiéW@er has: a cooling-tower
el ectroni ¢ device, wherein the coollng tower h

c AR hedy thhﬁpnm@lsaypwnw% disgharge gReNing eﬁ?W&%SﬁH are
a fQinSe PN aHQ8: %ﬁ%%ﬂg 9%%’1& H SrHifiedn 3h5 QBHE%-to@ver main body and

heat - exchangi ng ¢ provi de
c ha$ almgﬂetcandranrmntlnt mlwlynlemdmmtmistoagas pidieg inawhichthe cooling-

outI t he_inlet ected to i n_ Wi c .
iy 20 B i L EONBE &Y ort s TR Rh@o RSy sBplith o hid ppine

f :}]mwmhlt the cOMﬁ%g%fned?mn qugleciuppilléd tguhdeqmppran@ ﬂmwwm gphinkler

t he .cool i ng- medi um | i qui supplie eva or .

£ Pl Sprinkdes AP0 the Hedi-exphanamecoilidn it tigwehhich takes in the

h%ﬁm@exéip%ﬂi fhd ifakd opé‘ﬁh{'blo»@el Re&ir t%ﬁ@ﬁbatt-fékéﬁangﬂlgtdbﬂ and
out si de air fromthe 1 ntake opening, blows the air

t Isauses she aix tthbadisehgirgasi fromahel dmg}@a&% epening; aaiophtlgrnb@lum liquid
c oorﬁpe%ﬁ&?g OJ P}v?x%ﬁlngéase ™ gggrpﬁ&gmr@gf th@ c\%ﬂlﬂ%% -medium liquid at the

ng-ne re senso
nmaﬂwdsthahéaraxehaigwgcmr atdmeutanoh idoge wbxdh wetntrisquartcbfatischarge
et Ot s el R N aRgung ool baerBhchs SUALE B me

Mh@lae bferth sitPmiiad thé Rﬁa&ﬁle& oﬁ'ﬂsﬁl@tﬁf @8h AREMItide alrQaléen in from
vicinity of the intake opening and m xes the_returned

ot ingakeipenimgt b cirpdlated ey ydump pdiusies device whiphadiysts an air

[ [ n

oRiiEe GRS ialte blsit-&h ROy R4 riRe LiFENAR Shochd o controller
owtldcldesrdtrals fHemmcngttechau heluoier aijisting e vida bhsedandtha temperature
controll cont ols.the circulated air

C S ren SO RGeSt finsct and BiediRpptier

t kengoRthd@irdi@ated Birlviolithél of SRRIChhige @ uSLNS IF flodisk irhhe
controller caontrols the circul ated air-volune of the

dickrepiatige duettbyi the cipylated g yRjumg adiysting éﬁ‘flewathabwa temperature

? Exgéasﬁ%dtb?glr}% g‘?&liﬁ L%aﬁn@&'luﬂi fiqi@ hemferAtird ikl ARERed At a

predetermined temperature without being varied in conjunction with variation in an
evaporation temperature of the evaporator, the variation caused by the valve control
in the side of the evaporator.

The fourth aspect is another mode showing a specific device configuration
for preventing the condensation temperature of the cooling-medium gas in the cooling
tower from being varied even when the flow rate of the cooling-medium liquid

supplied to the evaporator is subjected to valve control.
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measured by the cooling-nmediumliquid tenperature
sensor is nmaintained at a predeterm ned tenperature
wi t hout being varied in conjunction with variation in
an evaporation tenperature of the evaporator, the
vari ation caused by the valve control in the side of

élﬁgvﬂg FoBifits o loe Brieered AT Phen T Fo et Bictevaporetion

%@E‘t@ﬁéﬂﬁt&hb @DapcR B Isalavice bgfsubjeeuﬁg)ﬂielsngplmdm Qﬂﬁle
|n the coogling tower from bei ng varied even when th

f coolingamedipm Hgeid sypplisdgotheis averatefirdatissonitel ﬂeeocqrﬁ@ﬂer
e%@ﬂ?&l@?&" cit R REPhieS %ﬁﬁ!né ﬁf Haldveh&ee bﬁ%hde-mﬁ@ﬁ&ﬂﬁ’t‘eﬂ %rough the
to the fourth aspect I nvention, even whe
evupdaton dmcttsertlpﬁértlaa m@ecﬁtuneh& thc/acpdmtrocdlum lvanql @Uthbyautlet of
S { G
lt'lpé 1$e E eggnﬁxﬁmgﬁ& ct%ﬂ f%g}éea é@olﬁ?a tg{vgli ilg?r(])algfa%}ﬂela%(t: gﬂeet rgﬁ'@termmed
t mﬁnpmmmrmithbutdmiﬁg wlrfedtih eoﬁ;]IuthldlﬁWﬂﬁ tled variatibtmeMaidre

SePFLrA BRI SSHTARRCHEHS RRIHeh 2801 (oF diipree outside-si

C Qg inB @-tBRperdtark 'itﬁ:‘ﬂéégedib%r Eﬁhehé&%*&tan%’é tttH€ heat-exchanging coil is
heat - exchangi ng coi | 0

he coolin wer 1 s
nagtamgd e thearicinity of theiatakempariagoé %Wlugéowq maiptbody, and the
b
. ?%tgﬂ}e}é%ﬁﬂ 1?%1&\%&%1@ e&té‘,ik%&ﬂ%{“?%lﬁ 'i‘agce}{% 5k ?‘E \}nthé Gpening.
pairsta whult, hhe thingeharngpeofahid sir déven to thaheatgexaha@m@ccat usrcéxanged

increased b at exchange, at .t he .heat-.exch i

e SR b e BTy 5 0 bF 215A e T s SRR RS ltme of the
ORABLIARJMr 4ftBe CROMAHET WME ARRIrBsIQ e condendalién temperature in
returned air is mxed with the intake outside air

t sheppalingftowen which i thaovopesiurg sidaof the eoling syste, can be
t?&E?ﬁtﬁﬂfeH Bndhn IJ@ Rt F)reﬁla{é%m‘eﬁ té:ﬁﬁer&ﬁl?é exchangi ng

coil T1s chan e erature o bl own air can

be al so Tﬂad;aﬁmbedvdnwlam theﬂongratehmf tho kovtlingahedibm of the evaporator
ci.rqul at dar of e rculalon

¢ i s fine Stof of el R haftE ircifatfby FalR) is subjected

Wié OhlvE Sofithél, tm%mr@mwmt@hdﬁ ke cddliageealinmgas %e sably
can be mai nt a| ned constantly at the predetern ned

t Sigieiaiedy and ormatlonpp, Y B the [i@Re RhEY CvARCTAI0L (AR B prevented.
of Lhe 9Pl iitadBEct dtthopre rebdi iREARGH A Qiding 1 B f60R lifbet, the
system o i ng dium natural-ci rcal ation
n@tlhbcg'm@dsmbllemﬂédmpﬁam¢3 vensonistreplaced iea peglingamedium liquid

Cir c | at | of

- phesRis B0 Odnd BE AR 4o el R AAEY B Il Pt the discharge

evaideeiio ﬂoW&[g iethe bﬂ'mﬂaﬁ@dduct by the cit¢ulated afrtvolampedjusting

of, the gresent i nvention rdl‘gg to éhe {.ﬁourth )

aSFECE 5O {1 2 PoBTTgnARSHTCH it &GPt nesmsdium ligwd pressgre sensor is

' %ﬁ@tﬁirﬁﬁ%@a?kd@t&ﬂ%ddﬁﬂeﬁﬁf@ \Uﬁhé\it%i Va8 $¥ E&hjunction with

sensor he controller controls the circul ated
|vammrumeth©ﬁvameatmnstemc@wre of Sleqrvaperatar] haivagatien egveed by the

I ated air-vol ume
Eﬁ/gtcﬁhir&gggﬂgEld@%ggﬂéﬁrﬁ#&%{%r essure neasured by the
COO| i ngdmdd fifith h$pgod, thsprad e thetesgresadureicf the cooling-medium liquid at

the outlet of the heat-exchanging coil, the condensation pressure at the outlet of the
heat-exchanging coil is controlled so as to become the predetermined pressure.

In order to achieve the objects, a sixth aspect of the present invention
provides a cooling system of an electronic device, the cooling system naturally

circulating a cooling medium between an evaporator, which gasifies the cooling
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mai nt ai ned at a predeterm ned pressure w thout being
varied in conjunction with variation in the
evaporation tenperature of the evaporator, the

vari ati on caused by the valve control in the side of
the evaporator In the fifth aspect I nst ead of t he

erature t he..cqol i,n di u
o Grdiatn gt el heslraiactirifg piarass Me o1ebftoni ety fogs exchange
pﬁ;ﬁﬁﬁt@t& @eatditdRrgns bRt aff a £418-haed typ ebir@ibdrgwhithlis Bposed at a
controlled so as_to becone t he predet erm ned pressure.

| higherpesition thapithe evappeatengnddiquefigs meﬁ%lf@éﬁeetmgﬁneflﬁ@l and

t
T
civabvel cantrnmoathebmtmqgratml qfrthtbmt nbaimedrafiey ﬂmd’mt o¥change and the

whi ch ifi h
neat T B2 e RnerAar porobie KETEralie D fatm. cpepgine
heatirexfrangehertit@irde dOaad, vitiessl b dlicg¢d1d-waitér type Corilenser is a

col d-wat er type condenser, which js disposed at
h .C@ﬂ%ﬁnsefo\ghtcti bas am et and ag oSt @t({o? bUaiRg C?lﬂcﬁalstayetgf fepslensing the

g%ﬁblflﬁfﬁ\eﬁﬁf?ﬁ n'EBe e%bhﬁélﬁteﬁﬂﬁh ﬁﬁﬁidrt% &14 havgrsa %ﬁléﬁf to the
t he co0 I quid supplied to tthe evapora
t soBlahige txp@rmn&nssnvnah:atd watee syppln pipieg, dhe trﬂ@ cahpected to gas
obt a| ned heat ,exc

i g‘b\gr ac{hetfte e b medtu g‘per 0 {xﬂﬂg ﬁtsoﬁ 1l Qz]ab@‘gtol?xlows the
orwtlat d¢ongesad to bdiuiﬂlibiptﬁﬁ it Whichlthke t:clicﬂﬂtg@mdﬁutml@quld supplied to the

wherein the col d-wa e con nser cgndenser . .
W ERPhigE B e condaseTiaRa § B8 ARRIeI 4R QARSTRE device which

eri?f:ﬂ%ufe‘arat AR 0 shf’ﬁyc;@ﬂhg RAd BBk ARG rit@ bptHeh®1d water
(ofe]0) medi um | 1 qui d by wat er supplied tqo the
1@9@plwdftatth¢ cqlg praterdiyie nrsletenwaa eelingnmedinmsligipf yemperature
pISQl:lJE)g whidEme s §{?‘:H'.EJ ot otf?héggo%hﬁgﬂh&ﬂuhrhc{ﬂm &thE BStlet of the
cool I hg- nedi um gas retu fing f1omt evapor a

f Icoldswateh eyprdohéénsen rane mtcedtrbkbeﬂ whjah doqmrqu tg ¢ohd-whritertvolume

1S 08 HEVEE R Oy e R el by B G BRRE AleBlum tiquia

adippéraiife S@MbE Qnﬂ\ﬁﬂh&&bdn%ll@f @mﬂﬁﬁthetﬂotvhet@@f ﬂte\batcEWater

suppl y pi ng and adjusts a flow rate of the col
westepl 131£t§l}b®P¢1édN‘ttéf 'que cemslcaserdtyehe F91|9ewetsmt@ﬁ§1éradluc§tmg device

caqaql

8L TR UL R8800, M mprrr s

t meaintiredtat afpredeteromh e twmiperatury p*ettmohUeng srriedingcogjunction with
control |l er t he | d- wat v,

- Shtiafon i st oyeparaG 28 MrRufebEo B s Rirfibr, fk Yiatiop qaysed by the

th@lmnmgmdlsmmdfiﬂwwipbﬂm}erat ure sensor; and the

controller controls. th Iowrateo he cold 5

suppl i ed hesTHth@sRest is %ﬁt@ﬁr% Biing,§ spaeaic evice

c %Hﬁé@t‘aﬁﬁn Y& ﬂ%@%n%% ed é&ﬁleﬁiﬁ%bﬁ feriPerhfi®d of th8 cooling-medium gas

enpefature neasured by t cool i ng-medi um I i qui d

t enﬁt,fr euldm@t@émcondsnmﬁmmbﬂeg vancheysmedeercthaifloadrate of the
Héﬁﬁuﬁ"‘l hnl%% gﬁ&f ) hek {/%g)ritg %%ﬂjo Lé?{é%l t8 Qaie tcBntrol.
varla on n a evaB rati on F

evapor atAdgcordihg to/theisbith agpecaofsthd pb@seﬁhavmidmeemmmmt the

in the S|de of the evaporator. 25The, sixth e i S

{ e GrTRSFEtHSY (G BIAPAG S J8BP P& SURof Ut the supif amount
C JFfth DeoinlgAediGh IRJEY @Linlh% us iR @@ﬁ&ﬁﬂﬁ% wame control, the
tenperaturée of the cooli nﬁqarre iumgas_ in

c spatraberaonirplsdhe eplderater flow satefer sprlarg t;,ba Cé%watm ihthe cold-
t Rgaekd e E@ﬁcﬁ:nQér, {B&n is the low- -pressure side of the cooling system, so that

ﬁ
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cooling-nmedium liquid supplied to the evaporator is
subjected to valve control. According to the sixth
aspect of the present invention, even when the 30
evaporation tenperature of the evaporator is varied by
subj ecting the supply anount of the cooling-nmedi um

li.quj d [ i t h t t trql

¢ BB e Tt BT BRI o8 abPeon Gy arSiper tpe
S ¢pRdetisads nbevadddn Wehfinclieh with tOVsHather type
condenser, which is the | ow pressure side of the

h
cool i ng 1dstess exn wWhit the flow atmpichacoplanggnediym of the evaporator
CoE 'tHerlQJbggg ST 'oqﬂt'l‘léjccﬂatlinyehged?h'ﬁll raturfi-citQGatfif ﬂﬁtﬁ’tﬁﬁ gsr subjected

type condenser Is not var I'n conjunction wt
v 40 ivaltve enntrol, the natuFhlesisfutation of vlencosttisng modriurh|cen/be stably

of t.he. cqoli medi u f the evaporator in.th i
Ot s olafon Ot S bl e PSS B e cvRpdrifin AP be Bfbvented.
et hOF I8 a%Hﬂrﬁl@EQﬁcﬁéi}lhv @feseratqmﬂtibh,ac‘cd‘rﬁingaf)lﬂhfﬁbixth aspect, the
circylatiaon of. the cooliln medl um can e sta . ..
nEPAHRg-Redlumy aulﬁaﬁwaﬁlia%g 8§NSQRLY replag b%%F?‘gE‘g‘%"&FdWﬁbhq“‘d

eVRRRNRBhsdf 24hdifie RERYS N @8ntrols the flowRat o BEEHIA water of the cold-
aspect of the present invention accordi ng to the sixth
€

agysertsupplyepipinglhyribe reldiwiatet vejuing adbspeg devicesa gt g pressure

T
t Ipeedetdrthinl mressofe withowdleihg ieddn eonjantpinywilh parigtidnyin the
e PSS P By e vt conol

PLEHRWiG SEIREVapctatoRi Nt ai ned at a predet ermn ned
pressure wthout being varied in conjunction with

vari at i dn thasevpethagpgsbrinstrashof tpranparafuee of the geoling-medium
iexﬁltﬂﬂ{eﬂtstﬁé 8“{1)‘? of i écﬁa-'vpa@erctg'?‘é @(%él?)fsetr e ¢BhY ﬁlﬂﬂlt §18sure at the

t e  evapor at Nt he sevent
aspdet of thasoldaslatef typheohdsmperiatcanteoltdd solws to become the
coo[gj n%mrred' umliquid at the outlet of the col d-water
t PP LEIRHSEFSS W e condensation pressure at the

outl et gh obde t6 8tlevdthe bbjetRear eiglGpectiof thomes@lt iantion
so as to becone the predeterm ned pressure, |In order

t @r@@ﬁ@seg,@oqlh)g. same@cqfsqircg}ati@g@moghgg p‘@étum_,pettvwgn an evaporator,
p.rvﬁﬁﬁf‘gaéiﬁé(set% 'cegllirl?é:ra@{ir@m, 483 a2 oh@Msk) WhdtShAIPHRE the cooling

circuldatirng a co um between an evaporator,
wmeatug gesified bytthe ecaporitory and dsingn canlingitayamde theegondenser,
whi,ch | iguefies .the cooling.medi umgasified . 1 he. .
e l’bea?lgtt ?ooéwg tOWEL Has, a 88‘%‘?951 Wer it ggéx H’le\QXlCB Aff intake opening
c andanishargshipering dffvatsddrodit ag foaned; altrat-exchanging coil which is
cool i .ng-tower namin body i.n which an intake enin nd
- PP g Fihinfbe Speinatpvesr maie bpdeand basaﬁnén?%e b oylel, the it
h%hn&’éé‘d“@rﬁb 'Debifi b whlthGRe bdolfzPhediufeshsirBulhiRg from the
cool i ng-tower maih body and has "an inlet and an ' .
owvhparator flewsnibetoutlet connected to liquid piping in which the cooling-medium
liquid supplied to the evaporator flows; a sprinkler which sprinkles water to the heat-
exchanging coil; an air blower which takes in the outside air from the intake opening,
blows the air to the heat-exchanging coil, and causes the air to be discharged from the
discharge opening; a circulation duct which returns part of discharge outside-air,
which is discharged from the discharge opening, to a vicinity of the intake opening
and mixes the returned outside-air with the outside air taken in from the intake

opening; a circulated air-volume adjusting device which adjusts a circulated air-
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connected to gas piping in which the cooling-nedi um
gas returning fromthe evaporator flows, the outl et
connected to liquid piping in which the cooling-nmedi um
liquid supplied to the evaporator flows; a sprinkler
whi ch sprinkles water to the heat-exchanging coil; an

Ialﬂg)laqz%ebl O%gtgﬁyh}%ﬁgrgts%g}%%aﬂf g\?vg?gg ltntst € f:lﬁg,lllgtlgnr (%gt't z?n% a control
heddchemshangch dotad1 thead"'ﬁzupa@é@ﬁﬁ-vbﬂl%eaéd' u§ti‘?1g*2i%v1ce so that a

di scharged from the discharge opening; a circul ation

d gendepsition pressyrgel tbarcpolgﬁg—medumtg@eecq;ﬂd@esedéxyahe heat-exchanging
WbfiRelindl 2 RALARARGE BRYE, U Schar ge opening, 1o @

Vi Cl ni iKe opening and m xes the returned

out Si de%\a:cordmg tv thheightli sspdet @fithe prsent inventtioona tdreventional

i ntake openi .a circul.ated ajr-vol.yme .adj usti,nag.

o SoR% RRE KO g Bt b i v Aleb S SpIE 15 Blirdecifin e
dicgenlali 6 deet! GleQ@rcalated diLVblRthel d’(‘ljﬁsﬁﬁF Qevickl| i thE cOMES];
and a control mechanj sm whi ch control's the circul at ed

aimechanisine Adjarssulhgheiayisids agdakerdin frors thiegiatrkgrapsping of the
DB Rnft i b68P B RAGSAARIANS Bt Kbk bihanging coil
5A0d oodls tite ¢avlingenadightflovasp ecthedieat-érchpngisgnoil; meanwhile, the

i nvention ti.onal coo ut.alizin

o JrErcratly of RS AT RS seiRiordi¥ed 2 e Sitty pdiiraedrom the
Cidisehhrat lopBniflpCt WHe@he€ bar€ bl fHe@empiraturelinti®asad disshargg outside-

devi.ce, and _the control nechanism As a.result, the
o@trds gisculpted bythe cireplatiohduas & therviriaity Béﬁneﬁgtaisf: opgpung of the

c %9515@Lma:%b& wmueea\pﬁﬁ a{qutake SutRdeSdir, SRE telaalrrge%ure of

to the heat-exchanging coil 10 and cools the cool
ek lawhl comald@alr ﬂ»lqmtmtéaﬂleetxwhmmg C@b can bereansedhtd he higher

re o the t
i Elgarnetg g ﬁeérﬁtaret ?]ff th: ts?dé agf' gﬁ rgrngfé tp% r%r]ﬁ%lieeopenmg. The degree
dio$ cHitaingRa GPEI b’ég;onW)HEk_i by edjneatiig M cirdelated air volume of the

t rature-j|ncreased discharge. ou -air, i .

c CHehEE QUtSiAe iR Bowing i the CRrateh %%ﬁ@e Greuited girggolume
tlagjdsﬁﬁghgwgpem ng of the cooling-tower main body and

m xed with the intake outside-air, the tengméature of

15t he biVében barendrasation pressnre fs obtaining she liquis gakmgin the liquid
PR SR 8 B0 he O BB ATROBELAL ysem s
Thise piegcteﬂnmf:d phessuragcthe asptralanedhanisontantriol settie bgmperature of the

ad the citculated,air.volunme of the S
o &R A S AP oIS ORIP LT P T g rmined
Cipkdsbhirat 0k sai resif thdTBoridh $b%ioh Plesd@éi caf be 2PMeaILdt fAsn being
condensati on pressure for obtaining the liquid colum
i Fedused mage thangiepessiy by deassimple store lalmmowm@u lod thegspoling
Ohow vl ahhgg Wik Wikh ﬂaetJiﬁsx‘&Q O &{lﬂ%e;ﬁ{%}@ig‘lb\% {Hifefore
predet erm ned”pressure, the contro smtontrol$
t h@iuceqwm ﬁtemoehn:g almhtay uh' the @vmdrsmd eanaber pmmentbdu t he

condensat j.o ress beco e pre
o essur & hiRth BoBaSiHie BERET SRvmnte AbRaRmE L L Penth gspect the
beoﬂrt]@\iﬁétﬁﬁﬂl isf ¥ dogolig Q&mﬁﬁlﬁ@dum%isdrhhﬂﬂcmﬁlﬁﬁﬁﬁéd ¥ pressure
t he sj.npl e structur rovenment of the co

t 8\‘7\:3}‘3 LPERET d‘&ﬁql‘ﬁﬂ &P At ‘gF ‘%ﬁn@# the Begrrehensing F°1P and 4 controller
U IFRET Snitiofs the chreWatddNe519RR ade%QHgHb@i@e L& tHap ﬁle pressure
cooling ability of the evaporator can be prevent ed.
AmiapirRd by teceocdingthedipmeyessird sensertbiesomas thermaedagermined
tgﬁ'=I ghth aspect, the control mechanismhas a

|ng medi um pressure sensor which neasures a
pressure 300f the cooling-nmediumgas at the inlet of.
t he heat-exchanging coil; and a controller
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whi ch controls the circul ated air-vol une adjusting

devi ce so that the pressure neasured by the

cool i ng- medi um pressure sensor becones the

predet erm ned pressure. In the ninth aspect,

a node of the control mechanismfor controlling the
condensati.on .pressure to.,th redet er m.ned essure.is
Shown, _ PhEeCB 3i5ect Gt GE e gontraEmephamysng for gatrolling the
h@@ﬁdm&i@g&&Mré?@ the pfeddiciRaicd)preRacus ekowly. tTke cooling-medium
cool i ng- medi um pressure sensor, and the controller .

c 8As pighe inlpleoithe heatzpxebanging il i§iresiymeasyred by dhs cooling-

S %eﬁl‘ﬂ% E‘Jk@u%‘%@ﬁsl&',eﬁdgﬁg S SP BGARRS tﬁcﬂfirculat%d air-volume
predeterm ned pressure. As a result, the

c edpherisgdeoce pr theteanebutet gresswiei begomesithgpregdeterntingdqpressure.

heat - exghangi oi.l can . be controlded tq.the_ ..

or adet orth et preendERhiRR SRRl AEpaddingpum eas a the heat
pfeﬁ&ﬁiﬁlgidgl’boﬁhﬂrttah% cﬁﬁﬁ@ﬂéﬂbil’d)ghé prddb&ngir@ﬁtmemmect , the

control mechani sm has. a bl own outside-air tenperatuyre

sensor WP enthaspseh %’éthspmeméﬂﬁ@ﬁwmceméfn&tﬂgg?;%ﬁﬂ* aspect, the
ObRtrSl&naitHanRhiPM & BloWhRuiedd-aig XGheR stuRDsenSor whikh hita

air b?lower;anand aaf:lgﬁt_rolul_er V\llhi ch has a set w _ sures'a

t ¢erpegratug ef e bidven phiside-aublemado s hdabexehanginggotliy the air
condensat j on_Nr essune th 1.0g- | S utside-si
cORBESRN B5orfiaR WiFerhas oy R b BlodRPoupide-ai for
prcenkih e thel coadersaesis pregsuré béthratootingrpexdaim gas cormighsddrby the heat-
advance, angl\;g ntrols the circul ated air;vol une . .
aGFERANEHE 9alip Dscape iheRredeiermyined BiFSRE & SRR RYS Input in
b¥d{ iR e PARMbnErelsSthe 8irdliihte QPRI Bink 28jUSBRS 86viBESOTBthe

the set tenperature. The tenth aspect shows another
mierapesaturqmeamined by theddpwnioyipideotir Larrargprg segsqrhecomes the set
c%l_gg ﬁ“,é on pressure to the predeterm ned pressure.

T OWn ‘outside-air tenperature sensor neasures the

t enper atliedenth aspreet dowsnanotites mbeleaifthe ¢dngrop Gwehanism for
tenperature of the blown outside-air for causing t

BB e Sndensbn RESREdS i atgriiprE BIEpaE. o Ffc biown

t Rasi®Akir MepNeEd@Enét thedsArda de@Etndebtuierddieg Blominnadside-air, the
pressure is input to the controller, in advance,  and

t 196t EBRETAGIT O theoklpwa|oytsidreatz foraanging dhepressys phibe cooling-

adj | s G t : r -
G YL ASES BB Al PCAl R REME i minc

s gresserepe irgtuti keethe 26molerrin gdvance dnd the nomtralter icontrols the circulated
pressure of.the cooling: . ym gas.at the heat - .

C e iltyme g e 8 87 g e Pt medSpPERLins Mowp guiside-
Pra@StSkiperature sensor béconiesaheve néhipasfuest of the present

i nvention according to the eighth ect, tt_we

. ontr ol
mochani 9 Uk e EpRdsgsTHOM RIRISHTeCR S ERfifgrmedibe £as at the heat-

S RSngMY &l dRARWoRioRed RIMRB pRdeiBmMed fi8ssure.
cooling-mediumliquid at the outlet of the heat- 30

exchangilngn ebsiventhzaspecs of Sretpresentinvhtiehadegrdiag tethe eighth aspect,
N . L imo. N : .

| SEPSH Rl aS OL0 PRI L b le U

t Iecabei@t a exraperagirdof theicboling-hrednne litjnd 4t tiedaitket of thedeat-

pressure, the set tenperature input in advance, and,. :
C R ehaeie dodf anf b PEFUTEr el b S R RS g Bpilingsmedium
t hijuid @ causing the pressure of the cooling-medium gas at the inlet of the heat-

exchanging coil to become the predetermined pressure, the set temperature input in

advance, and controls the circulated air-volume adjusting device so that the
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tenperature neasured by the cooling-nmediumliquid
tenperature sensor becones the set tenperature.

The el eventh aspect shows further another node of the
control nmechanismfor controlling the condensation
pressure to the predeterm ned pressure. The set 5

t erature of t ool i ng-nedi.um i gui d for causin

¢ RERRS RIS ety FeciopBeedi Hauittletipr g Seisof Bocomes the
heaitepefaaigl Ng coil to achieve the predeternined
pressure_by the_cooling-nedi umliciuid tenperature _
sensor iT&eielgygnthraspeqt shewn firther another medapibe capigolipechanism
c ' t '

o e Bing R LE R el e, B pRcbectBliTresore, The se

t henpoaturagt the dboling-imgdiuh tigmddoatansngstbe soolingemedins liquid at

the 1 t ~t,enper at ure.. . a resul t he

« e AREEbr b Bk tdihBeing ool et hE Rbedetrrniie nrpsspre.by the

h ea%lizegcﬁie_aﬁ@g HQuithhpé?x@fhzg ﬁedrﬁﬁﬂis!‘ig[blgted lt)l’id)cdnheller inda_dvance, and
predet er mi ned pressure. escri bed, above, according

t &g grntrodsy F%roﬁ%’?‘ﬁ&&cﬂﬁ@dﬁ’év%ﬁlei adgsbp 8 derics £O thit the

el ' j t Ok ¢ it j

§ RERY A CrdE &P ne 3611 AE AR 1RUANCIrpRrat B 3ondth BBcomes the
evefdompeturen t he cool i ng system of the cooling-nmedi um

nat ur al -,¢i r cul.at.j [ [ Lo Vv .

Cont 1 of A58 E ch® Qod B el e oc et Redifim s ot the heat-
C @rclxagiigadolilycabicrtbairokel toathe pfedeteminined ppéssdew on t he

surface ,of . th vaporator can b revented. Mreover,.
accor di A 468K L Ry leriheFoqlife 'B?tggfé fgd the cooling system
| Y et d1 8tronih @8V i&lo 1t thE phdBhtl iﬁ_@edtfam@éve_ﬁawcﬁﬁhwomte of the

condenser and the cooling nmediumis circul ated, . )
papelingimgdivg ofihe gvapargtor in thalcaeking sistam ehtherreoling-medium

C QRS cufitin hGn &Y %psﬂfé_%tc%ﬁ’to %Eﬁe%ﬂﬁ&”ﬁﬁtd Bltal cirgulation of the
pressure can bé prevent rom bel ng feduced hore than
neoelsisg mgdinyn tdnchesstatyly enaintainet paral formpii mvefhdaw onthe sueface of the
cool i ngtpt ome;; even during wi nter when the outside air

t EXFRFAPLFE PEPIS¥EM®hs a result, reduction in the

cool i ng miebi'/ér}’a&f)rdiH%_t@&@‘b@@@ﬁl\%%%fen@ anNthHegyrevedy eRtatbn, when
BRI EF DESCRI PTI ON OF THE DRAW Fig. 1is.a . .

s dhferrolng taveigieayasas phearandspser pad heeqorling epdivm dg¢irgyated,

o .

el nIRAE TRlat bt Pl Wand L PR e gyaporgor, the

a condramatiarcprdssage can gpienénted fromteing mdutéd more than necessity by

S imel R S prne SE R e yeh OB Ykt when the
i puBidd zﬁﬂfenﬁie@tuﬁ ik fovan AX mrmt fddvicdbgy tﬂmcﬁéﬂliﬂgaa‘tﬁhfjg)f the

the structure of a c(?oling t owner
evaporator can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. | i1s a schematic diagram explaining the overall constitution of a first

embodiment of a cooling system of electronic devices of the present invention;
Fig. 2 is a schematic diagram explaining the overall constitution of a second
embodiment of the cooling system of the electronic devices of the present invention;
Fig. 3 is an explanatory diagram explaining the structure of a cooling tower

of a circulation duct type,
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of a circulation duct type; Fig. 4is a
schemati ¢ di agram expl ai ning the overall constitution
of a third enbodi ment of the cooling systemof the

el ectroni c devices of the present invention;

Fig. 5is a schematic diagram expl ai ning the overall

constitytion of the coqaling systemaof the present. i
vent | S Bergehemad Sheat it G hepyugal sonsiition of a third
expibatifthéf of B &loliHg kytem Uf tie Se@kdigdéavarofanépreséMdfvention;
of a control mechanrsi and . Fig. 7is an |

expl anatfig\d idiasghematiccfipgtan erplainingriBe oyerald comstityion of the

c g ' T SCRI PTI ON OF THE
p&@%&%@@@%@éﬁ#@ éggﬁg}ng?nafter, preferred

enbodi n#Fig. 6 isfan@xplanhtorgdiaptahoekpaiding the strictgrenfsit@oling tower
| ect ory C g]?r\éices of. the present invention wll be

of

dé"gglai“b f GPR{rel meghanism ence to appended

dr aw ng¥ig [71k abrRpAhaRR didglam atplarhRdindeRE mddeaf the control
cool ing nethod and a cooling system of electronic
15RRSBAMER. capabl e of stably naintaini ng natural
circulation of a cooling nedium and preventing

formati on of dew on the surfaces of evaporators even

when t RETABIED PESGRIPTHON QR T BREFE

TS
is subjegted to val.ve control in the coolij V. :
Lhe cont et BT PRbineh ot ARefRk iithet il YoBling
expitamndalecipoaivdesces of el prbseaeinwertsortivipbs dekcribed in detail with
seryer roons sgé‘ilg as electronic devices wll 20 be
explernse tp apnenped deMERgR nent ) Fig. 1is a

S¢PEARbb&inttine@ am showi ng the overal | constitution of
a first enbodi nent of a cooling system 10 of ,
el ect r ol én gmpiodiseent A, a cooling method and a cooling system of electronic

devices capable of stably maintaining natural circulation of a cooling medium and
preventing formation of dew on the surfaces of evaporators even when the cooling-
medium flow rate of the evaporators is subjected to valve control in the cooling
system of the cooling-medium natural-circulation method will be explained.
Examples in which servers disposed in server rooms serve as electronic devices will
be explained.

(First Embodiment)

Fig. 1 is a schematic diagram showing the overall constitution of a first
embodiment of a cooling system 10 of electronic devices.

The cooling system 10 shown in the diagram is a system, which locally cools
the vicinities of servers 14 provided in server rooms 12X and 12Y in upper and lower
two floors. Note that X appended to the reference numerals in the below description
represents the members related to the cooling system of the lower floor, and Y
represents the members related to the cooling system of the upper floor. In Fig. 1,
one server 14 is shown in each of the server rooms 12X and 12Y; however, in
practice, many servers 14 are disposed therein. Furthermore, usually, the servers 14
are installed in the server rooms 12X and 12Y in the manner in which the servers are

stacked and housed in server racks (not shown).
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The cooling system 10 shown in the diagramis a
system which locally cools 25the vicinities of
servers 14 provided in server roonms 12X and 12Y in
upper and lower two floors. Note that X appended to
the reference nunerals in the belom1descr|pt|on

represents nenber elated to the tem

of the %G%PF&%SP’“%%{"“P % gl5tes QH?@ngﬁgRr?é'ﬂ%e‘f g“ arge opening

r qhBttstafrr and R8s & 01 14W9inSthe §iReRi e theRBf.UPWREen thePRh-1400s driven, air
Fig. 1, one server 14 is shown in each of the server

r efbﬁ@ks@m e the yuctispapgeing lidd, agd hpatzlisqheegingrain poccompanied by
frdat dﬂs%ha’}ggd AbRPRE §?rvH1 P4 ?s cﬁsc ehfi-ﬁ{lﬁﬁ{eedxséiﬁ Zégemng 14B.

he servers are 1| ns server roons
anPd; al2¥ult,rthe berverahhean bemomiadc h Mmmheyﬂ’rthe heat-dischelging air is

ous N server r s ( own) . Each
o e hGeRE o toe oot Fineh 37K e liDS) B hinees she ggm gemperature of
d il $62v 3 o SR I Er mBlsflﬁereasdd amdlth@aemperafiite aftﬁiela& §ubl€ed into
interior thereof. Wien the fan 14C js driven,

air
o deacesavard s ngredned.s  ERreiTe, penheng-disehargipgpir has to be cooled by an
h%@%%dilhlﬁp 295(% Q@Y%&OQQHQEP?@H@& lﬁ%@gtg{'?r room ZX or 12Y.

arged fromthe server arg rom-t
di schar gmderfaaur chamhi@®s IBXsand Iﬁé’sunetfpnmhburg?@r flepr &utfagasww of the

b | ed

aveeRErGap VECTD! 2 robnech 0 T3k Bp3RoCHufS 18% ana 18

iizagm@enmhhmtred @¥itd mege{vﬁt ﬂ{oﬁnsoﬂ)( th@d $EY v:espercasalymx agplurality of
IS | NCreaseq, e e ur

s FUKEd (Mt%owb?%eaep cpah pETRlGos 56deEes Hor BFRTehe

heghfi 9&@6&%%@%&% at&8ndifioRfhe GOt dRtedty ﬁﬁa&\é@@ airdbAditioner or

20X of 20Y bef e air 1s dirscharged to server

r dlesdilie(nob shavery. to tixUsniterfloas whambenstd arﬂab&\é ﬁ@ld birying the air-

anaR QAR forRihe BUICCRER Mot o RRCKRLILPHRY idiaca.

18hﬁt abse, denontietcat é@km{udtlh tlid"lﬂcﬁmy\m‘l‘th€ sm:m;n bprniapd4A of the

12Y, ve rali f outl not,.. . .
SRENED TF Gt Sirveraid prbefaftibintib todt ke B Baitioning air is
Mah&R¥dahio the SaREF pHration of supplying

air-conditioning air cooled by a package air

condi t i &w@he@morwhﬂéemkb‘t isrieealbresnind Rtheseoling system 10.

underf 1 qq Sggl:l??)]{s‘?en} § if c@fﬂﬁmh%y a? A8 raﬁl f&goﬁ IEgcl@'o'f a cooling

condi ti on| ng Fomthe ou serve I 00Is
1 2éediund, the\éydayndmlyatdmmsed of: tltaatvapam@rs 20X amdt208t, @ cooling

n the vicini f .the sucti,on openi ng 14A .. .
oFSYHILBrVBE 1 3 ColisPn JuBrRPe 27 18 1 oS B P By liquid
CORMmadakd P4 fﬁmg %llhwﬂﬁﬂdhbbcﬁlEHgnﬂleéﬂufn £ fidleked into
the server 14 OFurthernmore, the server, 14 is locally

c ooI ed Hycenapuaiers #5X ayd 2@¥hatpproviied s dg ﬂgmé%@ﬁhwwer
h nt{g@oﬁémﬁ ! eB' :rl‘gkpné&h(/élg] ald &ﬁlso?(’ﬁ o 2¢ nét H9GN BY 3prowded in

e c C osed the evapor at or
20he avagorEots 28 Xcd| 207G tﬁmeaﬁﬂlssharglnggﬂa@seharged from the server

|C| g%,ﬁgf%? |08V\g1n§ L@ Zlgg’ lgsuﬁe 0%6 Cﬂl gﬁt?moorﬂgg rﬁ?gdl&g'hqmd

C diwisrigside of thecgils, thé:@b@ carzphpouckeiexcianps 2AXaaewlt, the

ch):gol?lgg m%artlﬁ.l\llrll ﬂqu1d|12 tﬁehc?011\§|e(\:rlagér%tlee%y a{)sorgglgsvea;)grlzatlon heat from
the heat-discharging air, thereby cooling the discharged air discharged to the server
rooms 12X and 12Y. Thus, in combination with the air-conditioning air blown to

the server rooms 12X and 12Y from the outlets, the temperature environments of the
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di scharge openi ngs 14B, respectively; and coils, which
are not shown, are provided in the evaporators 20X and
20Y. The heat-di scharging air discharged fromthe
server di scharge openings 14B fl ows outside of the
coils, and the cooling-nediumliquid flows inside of

the coils, there arrying out heat exchange. As a

r SSYFE ToopIel Zgga%‘gﬁ?f Mol ﬁ%&%&%ﬁrq t&mpafqt‘ffeteﬂ?élg%llﬂ“‘?gs necessary for

eYBRAAIK SFerMingihe QR 4/apori zati on heat fromthe

heat - di'scharging air, thereby cooling the di scharal%gc ;s
ooling-

ai r di sdharcgedns wwend2den device wbiah copk andropdsnses

¢ PSR E N B Bk 1Ml U AREL SRR 20 U i the

t eopléngtowee iproiided meahizhef poditon than vies evaporasors 28Xzand 20Y, for
12Y b t, tao,.th LUl ' {

~StoS 0, BT ek PR SR SN PO Db 12,

cool i ng TheWRhpotatokS20K H6Y ROE anbitkdcaddiIoRatR T SRACRE LSy

the cooljing- nedium gas, which has been gas

ified b
t Iseneseigsdnaths ligurbipigd4ncluding bransh pirss |2ﬂl?$g@|'q%o%éry) ang the gas

. e ad oh t .
PRSP0 (Rl SRt PREL 36%nk 989, RnEpROR e Ebiping 26
bus tatinegtedfo tnenlstarfiadreat-exsengipg coil 28 in Threcavliagdoweni; a lower
20X 20Y and i 22 |
- SR 8L fhs 6% e 25 Py iR rls G e By By and the
Pibpgfeh PpesBX ZAVI6 VA dohfeded tardls b tibedilsadistion) of the

branch pi pes 26X and 26Y). An upper end of the gas
picyrRAFaoEs ABY and SAK ekeEReftivElYan Urpihe othsr hgnd, an upber end of the

heRbidKpRangi | ' | batlexch €oil 28 in th
| SRLEHBIAT £ GoRfaed dubutlgfofhe heRroRMRing ol 83 in the

brcanking toives 2226 loves¢nd 6 thedinhid hiping 2histhrpighed intg xhebranch

2 ¢ e Il )

D ARUSEL e 8§90y ] 2B A 0P oI e v
otehéds oﬁl&g @pilg(nat Blmcarfl nmfd?oéﬁamh tbﬁs@ﬂwixm mﬁge@fb_ciisely.

Cc nected to ap outlet of the t - exchangl n | .

i heféorfsﬂtwpﬂﬂ%-mw gagasifig @%ﬂ]ﬁe‘a’al?%?@ﬁﬁiaaﬁ%ﬁ‘f is
Pirdved upfinitie gisqﬁﬁﬁhé%', RiRrdlRSehl RNRO cHBIRRS0RAr2 ANAd liquefied
24Y, and the branch pi pes 24X and 24Y are _conpected to

t fhe the heolingriawen?2.t hEhem thesliquedied spehifg mediuphdows down through

UK A LGERTE e Sprlbsiaug bl s e

2@¥olisg medaxh ismaturallyeirgdstegi pi ng 26, naturally sent

to the ol i ng tower ,_and Ili Led 20.by th .
cool i ng %1%6 \%?“g@]f glﬁﬂ'@%@oﬂﬁ’@‘q}loﬂﬂ% gﬁt dé Ehyg{)%fllqcﬁacaﬁﬁ%ﬂ)usmv 1ng as an
f lapesnatl O¥ortdh b Aliorobabbh @i Be Riddi a3gh@docling rhédium circulated
nat ur al | _)fﬁsent to the evaporators 20X and 20Y. Thus,

[

t Keereigol ilhigrerrealingrnedivnisie euged prdgl aireguredgver than the
i I -1 FC
(eﬁ)f}g?%ene ?Irééﬁxﬂfe, ‘H?{e{’ & BORsPlisehr;

uorocarbon) serving as an alternative for
chl or of Whemthasbpply aawubtofthe doaking-mediwoligwid suppliedito the

[ | at ed t in, Lf | dj i
iPiReE 2R LS i Leoiattedr nE R RE P RBL Rl o inBE atter the
phégstenteravateadir dischapgedafrom this estvers 14 is codléd by theeevaporators 20X
S%SQIQ\Y) amount of the cool.ing-nmediuml.iquid supplied

011 g t
X;{S?eatpawgrafw 0_5#1? di .argedcaéhqlllsg}qrg@l’ fremdhe servers(h to the
t QBRRF AfodL1 0% ahd €2 Ri1via BBIR }ﬁﬁ'gtof?g 3®X ahd120Y) is cooled, alinis the

hi gh-tenperature air discharged fromthe servers 14
c sorverrasyns X endi poY sromging@ixed to the temperature environments

appropriate for the servers 14. More specifically, temperature sensors 23X and 23Y

are provided respectively in the vicinities of the outlets of the discharged air 21
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30 and 20Y (the tenperature of the discharged air

di scharged fromthe servers 14 to the server roons 12X
and 12Y via the evaporators 20X and 20Y) is cool ed,
and the server roons 12X and 12Y are maintained to the
tenperature environnents appropriate for the servers

~ fischeé FBE tslekBraritom IR G Rt Jo BRI S oS T78 od 12Y; and

Ofloketate adjubtivg ehlw@PB0RM 25Y, WHich dijasithe @l%d./ fat@@f thB Qooling-
evaporators 20X and 20Y to the server rooms

12‘F’d“§ﬁ diapide arer P EIdsd FespEstivng X ol the Brapsix piisa 22§wndv%¥:ﬁf the
Hﬁitpléfﬁg dal OWh'é%&sﬁlfedttQﬁP&Qﬁ}ééMeasﬂﬁéa E't&Htg(&ature Sensors

provi ded respectively a br an pi'pes 24
243fxcﬂndt2‘3éf' arequpud t@lapspmgoltet 177 e ﬁea:gutre]d{ert &nipdividuatlysontrols

asured ) Ui e.sen
:Tﬁl'bu?petn e§¥e§ & Hﬁ; J%ﬁljlgs %Rfeg 82 fi%éq{ ﬁa%Xd 3h The measured
I gedhydrﬁjtu&isl yl(]m%qugiﬂy,ttg@ ;%tﬂYﬁig rd&gtlﬂh@.t Qllﬁqe iﬂ}ﬁoﬁrﬁzﬁw\ﬁﬂbaft ates for
adj ust.ing val ve ased on the ne
t éﬁkb‘@\“ﬁg e¥m ﬁé’@ﬁ@ﬁéﬁ?‘? ?mﬁ%%tquﬁ “Pr%lbq‘ﬂﬁ té? cygporators
aQBK%'ﬂ' Z@.)tYeoif theW, f)ﬁifﬁ%rfaﬁﬂ tl?&ﬁ'v&%y f1aer ﬁth:ﬁff@l%'ﬁ?helﬁh As aresult,
di scharged-ai r t erature can be supplied to t

ewleqd@mmtwesomm ischanged faindischayged fram derseavegs { héo the server
| OGS %ﬁ%d a}ﬁﬂ %El'?e ﬁ@%ﬂﬁ%rggbﬁm@ ¥ L E{él]l% red ¢ :1 €

t enperat’ures '0 arged ai’r |sc arge
S e¢mueerstuielerivironhensesuneblerfoodivid @ Xf drecse®Ys V4.2 t he

evapor a nd 20Y ust d to the
terrperaﬁ‘fﬁ"é é‘?ﬁ‘? E‘ﬁﬁ%\ﬁ’?"sfgml?gﬁ%ﬂ’l drl ving of the
server s Ak&hoh®Xh Fig. helrﬁﬂ’x@'cbﬂﬁné R 2222 WbdlingP®wer main body
expl ai ned. As shown in Fi in the cooling, tower

2 fcasing) 301is ransversely c}r@nqse%cfwh@ke oneningp04gwhich takes in the
t Ba&f'&’eea[i? ?%YOrme %Pﬁﬁéjenc?ﬁdé Qf @% %oQ@?%deer%Qa‘\n 3\6@* 8h; ar}d a
takes 1 n t 0

e ou Ide air, orne one en
t ldischangh nglalhg\wB cfahmoﬂusndy aﬁ-(is famokddn dicsether gl Slde The heat-

SOB th ' f d t th
AR ginE SRTc s Ar B G AOPIENE o35 Fdn B, Pt 1t of the
t atcORhanling OVIERS IPEdhnBaeY ti3the gabpi ng 26 irpivhidhehe cooling-
heat - exchanging coil 28 is connecte

to the gas p
26nqdinmgag Frtemmengc e the evaporaiemdi 204 s Pefloma @1510 Qpifet of the
t Elgatﬁéé%?%eéﬁg kil 3836 @d?ﬂf:gtgtg td He ul@@? %nzt@fﬁt\lvl%h He coohng

angi ng col IS co o the liquid
pinpedingm Ziguichtovtei supphdrcbtodbo evapprates 20X Bndqlmél flowsbe

supplie eva r

PP s SRAREE 3R Secutty Miesidd s S5 shppsing coil 28,
heptinld¥chpisrogided; dndZﬂmharrﬁ@xreL fikéhe tint3ke d)lsenﬁﬂg)w}d eidie with

and, furthernpre, in the intak enlngm:iOAs,F e wth ,
28espgelie che SRk 3dppn AlbrbdowerA an I%IP%OV he aptakgoutside-air
| ¢ RKBY irfiRGm thE ﬁnhl@%ﬁ‘eﬁ r%%(ﬁ& Q?th%'cbol)fn% T oy xhﬁinfb"oﬁﬂmo is blown
t he I ntake openin the coolin ower main

3o the wbwrplﬁogms @OH @8tbyethe har’cg@wgr fan|3|6 a8l weter tﬁeSPrm led from

e B AR 0 v R0 A R B o i

r eowing irt the heatodxchgngingl bcmlnzg ascddlcll/\by]glel outdifieeair and the sprinkled

hﬁl%ttqrﬁég@%p? ?Jé(ﬁpquef%% into tﬁg 800elmg ectllrl]lem l?cll'llglal dﬁle%'tl{vhile, the
intake outside-air X taken into the cooling-tower main body 30 absorbs heat from the
cooling-medium gas flowing in the heat-exchanging coil 28 so as to increase the
temperature thereof, and the outside air is discharged from the discharge opening 30B

as discharge outside-air Y.
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30 water, condensed, and liquefied into the
cooling-nediumliquid. Meanwhile, the intake
outside-air X taken into the cooling-tower main body
30 absorbs heat fromthe cooling-nmediumgas flowng in
t he heat-exchanging coil 28 so as to increase the

tenperature thereof, and the tside air js.di rged., . .
£ om ¢ heorFatReinge bpdieves Bbdsctiiol Meelinism 32 1of Haintaining
O‘t'ﬁesﬂed%e?dtﬁre\ﬁf the cooling-med¥nERNET at the ohiflé TR hétg-exchanging coil
tower 22, a control nechani sm 42 for nmaintaining the

t dfsepsentheater predteraigpd MaladuproMdedqui d at the outl et

of the - ' i t i@ nfedium liquid

pr edet e?%@%ggﬁ@gﬁ g‘gia?%“fa?%{?. %2“&)% Q%Eéﬁgoér?f&rlo ne%:lﬁgnliqlsnm o
4 Zernperstonpeenecr 4f, whiclcmehsungs- thre tkmparativepiefiths cooling-medium liquid
t epper at.ur e.sensor 4 whi ch., ggasur.es,t he tenper.ature, .

oft Tieecuigh et e PRatristengite o 28 Ehar iy SohGE it tevice 364,
hediiclexdHan degr-Bloivt velBimed T tifd &ir bloowd fromUuhe aiddilorsén fag 36 to the
devi ce 36A, which adjusts the air-hlow volu

_ I of . t he
A PRAtXSRANSTRB AP A8 1A SMGAET §6,77 36 Fentiaigthe air-blow volume
h&au L ' : RANMERII&] bitfhe dMBIiAE medi
LS5 EHEIEHE S0 e oGOt i
bliguiil tompetature semror 4¢ur Ehereergrol s 4pynayradso serve as the controller 17,
cool i ng-nmedi um 10,11 guj e rat ure..
c Qo ORp R B, i Qs P Bl KR BERORks £y BEgoparatey
apreided) The chsein vithich b wanblled isaepatdiclyosrovided ¢oedplaiged in the
tower 22 maa( be separately provided. The case in which
t PECSERHARRAAIBEDL s separately provided is explained in

the presgrt BARRRA dFRRAE cooling system 10 ofNBY lelectrdfictde@ite® tomposed
the cool i ng system 10 of the el ectronic devices
2

c omrpesbeve Spseribpé mappeewdebeexpbaBcedranner will be

expl ai n en.i: - kNG i QI Ao

gasi 1 o sy the cooltlaSBed i RS BG4 My cbfatofs 20X and 20v,
hitighhigkrEapatture hes adischasihgaig ifrom thersefveca 4 isacoskady e Meanwhile,
14 i,s coql ed. nwhile. in the cool.ing.tower 2

oSBT g aa TTgts A itipk e GRS o REns YR o A0 gnd 20¥
| ii§HgidRY tcoenf bhd coMitngiaR dRNgdsNand W IBRSfiedbsblingemedium

l'i quefied cooling-medium 20 |iquid flows down to the

eVigpist Bews down o Hisevapyrainse 30X and 20y besaysy of graaty.  Thus, natural
n Ll | at,f; : i n ' i :
TRuLBlof of i SplAE rRah s R TITREEMIICE 1] Ri07Rrs the ai
nmeersperethrésymedsardderypie atropearamiensaosers 23X and2 Y3 ¥n other words, the

h d he. f.t,h [ i .
atPEperERESSabe B B B Mo GiCo el bl g sqryers 141
C@RabRd by\thé BeapeyRAPR2C0AR A0 iddhe Oofitralied coiteols the flow-rate

contraoller controls the flowrate 25 adjusting valves.
235U usHBE yalyes K aad @éYsaﬂEiWéJWSdiiF dlawrals oftsthg cdoling-medium gas

c QHJvJ'iH% BRI PFDild QhAGhE Rerhteatut ot e BirbleBdn&Pthe
that the tenperature of the air becones the

t éerpperatune suitabie fobthe dneratingeenyjrenments @f draseromebht sAsf result of
t 4 f.the . :
U T g B R e 1RO p aporors
e\2apodaralt 207 is2pyraptht 2 Yomtsolkydpr opri at el y control | ed.

30However, since the valve control is an oper.ation, of .

2l Ust | I YSHETsse dheaNe Gentialds a7 GRETENON BF §ijistingdhe resistance

e\ Ry ]@(ﬁﬂi@ Bighg IR é@éﬁ)oi‘éﬂi&hﬁejﬁﬁﬁ @h ﬁ{e%%p&@iéramdx%ﬁ?{ 20Y are
e

are varied. Duye to the variations in the evaporation
prasedir eBve thikeyariptéons i phepHRPPTRiiON PRRSSWIES  thege are problems that

Cith& Haratal Qﬂcﬂgtﬁ&{@f RO Wb ARG DROHRIBAsHBR! ﬁ’%&(ijon in the

reduction in the evaporation tenperatures Is cause
beyapati@espeatares igeausédbeyond adeds; andhsignifichet reduction in the
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cool i ng-gas tenperatures at the outlets of the

evaporators 20X and 20Y is caused. Moreover, along

with reduction in the evaporation tenperatures, dewis
formed on the surfaces of the evaporators 20X and 20Y,

and there is a concern about adverse influence on the
servers 14, which are. precisi machi nes. her.ef or e,

ORI IgR AL B AR B HBRURITO AT K GO g Faused.
ofMéfe8ve&rORloh P Ui IREdHENAARA thdlevapBratioflémMBerh@V&! déw i4 formed on
configured not to be varied even when the flow rates

ofthe fsfacenri the exensireiary 2K ped 2QHpandddiereds agencern about adverse

e X, -1 ect g val ve control

bg tﬁee% ?{%% rat e&gg?’ﬁgﬁcﬁa&v}z# %f?ﬁﬁ%b&%g. 25Y. More

speci f i dhkteforet incthe presemt| iheentidf, therohdersatidretehmeradtire of the
caondensati,on 10 t er gt ure neasured_ by the .

 Gop g Tisttion &7 et SOTBRIGHET 7 5 CBRElred B 1g b Kied even when
Otfid Réw @htet bEtHeRRbLAXEEANGH Niguitidubpled ioSthy avafatdist 10X and 20Y
respect to a predeternined tenperature or not

1 . _Herein
t REE pibigraddoniaherontebby theflowrate adiysting yphyee25% and 25Y.
condensaj b £
out nat oroiF Sph AR e oSS ROmEpltals R Sl ehion
t hemparasioe maasueerbly theunoeling-mesliume diquid tempesare tsensor @t the
predet 1 hed tenpert at ur. the cont.nol ler. 46 control s
P REIE 11} Bt P ORER R Cas o RS Nl isagop o'y fgbicRnhed
C e@hpergtutOvEtiot2 2 HeeeiASthe predorpmhednempeataire iy farmampl, a
the"&ir-bl ower fan 36 and afdj usts the vol une of the
aCPYRNSHEPT EIPSEATUTE MEcersary tas sAbly gargingsut nagral sircplation of the
t ReolkRPeARLYr € measured by the cooling-nmedium liquid
tenperature sensor 44 becones 20 the predetermn ned _
t enper atWihen thg mqahmrgd mgnpﬂ;ﬂt,ure 15 voried wid regpechta the predetermined
Vv I [ .S
2 o PR, el 6 48 bR ol M SIEAPRUIEEISS) Side Bl 30 of
27hestadinglowear?Y sl a0 changdtat rothting epaed odthe dr-boweotfan 36 and

b pilien Ve o s b feccdh poheat- BrnaBeRe 2R isg et the
a@npeRREEMEefired By & QblBE- ¥ @A ligeRmpBfature sensor 44 becomes

tenperature variation in the cooling tower 22 side is
elthepredeteamined eempesalytf- e of the hi gh-pressure side in

t he nat o G i T i [
stably ohihs flabith 8 AaMd vl heiaRle QPR HELRBD AR,
c ewhpanatorse2{) X and 20 pthe svadinsatimdtenpemtat of ¢he eoodingwbneer 22 side

t he cool. ng- i,umflowrates of the eva ors.20X .

o smirensd S T i Tetmsr v s etdiarist: s R b gt i the
Natafforhtic %&sﬂu@ési Mhésitibod iR Raporaice LeX ah@ 2081 are SIéppressed. In
control, the natural circulation of the cooli n% nmedi um

c 8thep avagds, pyhen the temperature varatien imikeicanling toyvsr 28 siders
S WliffeRsd, Fhe éll%tgshlﬁél QP&%%%Ereﬁﬁﬁe Eﬁe RA giséﬁnﬁglgql circulation of the

The degree o e variatton in the nme _ _ .
t epplengmeadignpéant tresstatdp maimtaimed and the gafudhl cewplatian of the cooling

S%%ﬂfm%ﬁ'n%&%ﬁl%ﬁ&em to the predeterm ned

t enperatare ch the controller 46 carries out
cont r ol THerederecavrenbehenrthe todlirng-mediwin flbwwateebf the evaporators 20X

and 20Y in the cooling system of the cooling-medium natural-circulation method are

subjected to valve control, the natural circulation of the cooling medium can be stably
maintained, and formation of dew on the surfaces of the evaporators can be prevented.
The degree of the variation in the measured temperature of the cooling-

medium liquid temperature sensor 44 with respect to the predetermined temperature
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for exanple, the variation tenperature is preferably
set to wthin 1C of a set tenperature. The sane
appl i es to bel owdescri bed nodes of the present
i nvention. (Second Enbodinent) 5Fig. 2 is a schematic
di agram showi ng the overall constitution of a second

enbodj t of t ooI|n stem., 10 of the_ el ectroni
débwggg‘%ﬁ%?wlr% %“h fo? Hriye cpp %P‘é’ﬂ%ﬁydﬁ'ct CHOWCVGL
t YReexaRld, Mo %&%n'tanﬂ&ewr@%%r@ﬁr@mﬁem@ it ¢h°c of a set

condensés 'the cool | ng- nmedi um gas.
pa(fmger@t@mm nl hesantecapplies tothrbow desaribedimaeiiesoh theanrésent invention.

i@%to‘ﬁg b dd nﬁﬁ&?rre 10reference nunerals, and

anat1 ons eof will be omtted. As shown
in Fig. Figand aEclg;emﬁ;c ﬁagwanm&mhimgtﬂeaivera%mn'sﬂtuhon efla second

in i nta ope | S|de surface of
SRR oE Freioing Suerng D ot o Hrrordr dFviEesambislils gease in
OREAEHE cidbABatdsttldddd Wﬁﬁg tdWer19 pRovARG A raedevidelshikll condenses
connected by a circulation duct 33. As a result, part

ofthe ¢polingrpedivmges- i ncr eased di scharge outside- 15air
Y di schaf, ‘f;grtgf: 8o %0%8'8? &Em’éggaﬂeﬁenotgg by the same
to e I nta A

C|rculate evicinity o e openi ng
t neforeghe nhmemilsr, eod ax;nlenatrdms th@@:;f witlereadmoitted. t he

di schar ge utsid ai,f thelntak ut skde-air . .

s xe AR PPRBAATHE g andh A, Xophe e heph A0 Rt i inteke
t @pPEhABOASSIQE sitld SurfdRWT tRtIES0lidig-taiver Elatﬂ lsrm 30 ahdhart of the
heat - exchangi n%pcm | 28 is increased lltyr bl owe

f discherge speming OB anddhe connepting,hole éPF@ae mvélia WQ“@%@GJ by a
p'cﬁwlgn&ﬁ dM\étls,csh Mt ARt fﬂa%ﬁtﬂ@teﬂ%ﬁ%ﬁﬁhﬁb%a%@&ﬁrge outside-
20Y to t rate

) e cooli ng t ower enet I‘OUS
siattevdischarged frermihnduﬂcaango wpdmog 38B ianucweted ¢ thectieinity of the

t . et =

t ?]rét ?%?}%ep 3(91; tlirﬁgglp %chﬁ%ﬁfa%ﬂ %ggtg:}é: %géreiige, YRd 91§%ge outside-

SatrtY ahd tﬁbﬁn%? oﬁtsixlelll;gr Xﬁslnﬁﬁb‘d)wﬁhdaclﬂoﬂ]bef ?AS atnd:salt; the outside
uct 38. Theref or eat . exc e can efficientl|y

> SUAPTPEETE ! BEHILER SFISSAIE GO R o techeRbesshangng boil 28 s

fliedidd b9 thd'Sir bidwedt a4 Bgn duct 38 and the

cool i ng-nmédiumgas flowng in the gas p|£| ng 26

Ther ef od® this pasehit as prgfesredi thyt the gas pipingdswhighgeturns from the
O‘éba?% Sof Jox/ a{i‘&’§8ﬂ§ d @IRihp ?%xbsgiz S;?cﬁ.at}%qmgﬁg side%u%u of the

e I ncreased her ore, rge out
Y catulatibin ghﬁrBStfmldﬂmr@huecEed toethe urﬂet afithe heategpxchanging 0011 28

out si de-.ai.r . S a omth di scharge . .

o JhRp e U5 gBtetioh Ob e sup BGR UREIEE hebd hERE 15 € e B8 piping 26
Xis housed in Merce&uﬁhon aue!tazﬂoermé%tbfee héA) ek Ehdngylcal Be efficiently
ai r-volunme adjusting device) is, provided at

i GeETedet hetwvegn the dischange @itwéenaaﬁ’ Sovwdng in thg %PWIQHO'F Huct 38 and
Wc&?%gerﬁeélhﬁoéag q'foﬁgn% il th gﬁs h@ﬁnﬁ@@ n 'ﬁﬁ&?ﬁﬁ% tRd hdf Guantity

danper vi ce IS a xed
( ithet [theddinchazge «wtsude{aheY mabseatls fromutire heatfexchanging cdib2§ean be

ggﬁgcﬁéz?sgg‘ athere}(ore fhe %1s%stir2etou1%1denetma g(eat QUi gheq'%emperaglgre than the
discharge outside-air Y which is discharged from the discharge opening 30B can be
mixed with the intake outside-air X.
Moreover, a damper device 40 (circulated air-volume adjusting device) is
provided at an intermediate part of the circulation duct 38. When the open degree

(including zero as the open degree) of the damper device 40 is adjusted, the mixed
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Furthernore, the cooling tower 22 is provided wth the
controller 46 which controls the air volunme of the

di scharge outside-air Y flowing in the circulation
duct 5 38 by the danper device 40 so that the
condensation tenperature of the cooling- nedi um gas

condensed by the heat-exchanging coil 28 becones. a, _
pwe@’@iee ReIH _gFQWp"’értg? fed Yglkgeho! Rdisshegecursieaiy Y mixed
t iethatiMthke bstsidb Qi RX2AHLAKed 2 condensation

tenperature necessary for stably circul ating the

cool i ng Fushemmarbahoseslingtowsy 2p oy progided 20th thagopolerrid which

| D508 L 0BT L Bl IOY AT HlSientaon cuc
f B8ytthe dampérn duyicestdi sonthhd the condeapgiematmperasien o6 thedeboling-

rovided at the tlet of the heat-e ngi ng coil, 28,.
P iR e pomdinsed oo e Par e P FO 8 PRGPTR 4 pgdeterined
daerRSdratiey | Qferéld, B proddterdmtifed RIREALI S, ﬁ?@ﬁd}j}ﬂg, P¥ondensation

t he cool i ng-nmedi um |'i qui d tenperature sensor
b éeepRsatuIsneaeesapy g stablnsif@datingipe caelingmedium between the

¥ . y
05K 5l U 200 08 AORRAIRSL % IR PEGRMem of e
wipkdseftanesrplonl ned. As descri bed above, the
three types, of ,outside air, i,e. . the intake . N
out si de ARed & tHEMEPELSPEErapEs Sogaihgicpotie megiym auid
bli@pertutes seteord4 prévitled alBitdudlees the hdatua@bienglfg coil 28, the
thereof is sefar ated in_the bel ow descri bed manner,

T

TReNoHeae cwntreisdbe apen deares frihe damperdayifecttne hitthe
yﬁéﬁ%m ?%ﬁ‘lgasulﬂgtﬂw %Q%_oﬁng.mi@ﬁr g@mbq @@ﬁ@fartm’e Sehs3K 98 becomes

e 1 ntake openi ng” 30A. 0 out si de-air
Z theefredetermingd teraperatutke air bl own to the

PR M S0 e

mitkeeshove idesdibed nfandkr wilkbé siplk@edut si de-air X and the

di scharge 25out si de- ai . The di scharge outsjde-ajr Y . .
refers %f‘feﬁ@‘%&ﬁl.t?’g’f*’&% ‘E?F e DPRY© ?\“tﬁlﬂglaggak%dﬂl.e intake outside-air
t 8ITRRE Bt Lo OBhiRIdRaSk @f 47 the Bfo W SWSide M7 R Mbiitiched, and usage
under goes contact and heat - exchange with the

hébkareedie kendgatad inciie belrgy described mBaResy e Téap ontake owisige-air X refers

t 0Ql. d: X . [ e

¢ RE A0 g YA ok Bndh B PhanbQERAARR a3 LREn B from the

z émtakd opemieg]3 @A at Ehe bl apsdeirdhrdafars 30 gteanitside ain blown to the
this state.. Mr, ecifically, the cooling: medju S .
Bt Schyae poil a8 BE S tFBlane g GGl Hef Bl {Ee HRke outsice-
C QR X Blbnk QNE the?iXcarodide-if O f GRSIntike ioN6idCaif XOMR! the discharge

t he heat-exchanging coil 28 in the cooling tower 22;

aRyisideraif Ke stheelisahatge qubddeais |y rréeribelheruitide pig having an

C : |
e N AR oY e he i PLRAP SRR % B oot and
aheatbdxghengefwaith 86, heatrexdhpnging cod 281

Before operation of the cooling system 10 is started, the open degree of the

damper device 40 is caused to be in the state of zero (closed state), and operation is
started in this state. More specifically, the cooling-medium gas returning from the
evaporators 20X and 20Y to the cooling tower 22 through the gas piping 26 flows in
the heat-exchanging coil 28 in the cooling tower 22; and, at the same time, the
cooling-medium gas is cooled and condensed by the intake outside-air X, which is

taken-in from the intake opening 30A by the air-blower fan 36, and by the water
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sprinkled fromthe sprinkler 34. As a result, the
cooling-nediumgas is |iquefied, becones the
cooling-mediumliquid, flows in the |liquid piping 24,
and is supplied to the evaporators 20X and 20Y.
I\/banvvhi | e, the bl own outside- air Z brought into

g%&fl %Wgh‘gﬁcﬁgn 8{%1 X;g %gu C é;ggﬁS ab ?L{ntfsgas 1sqtqueﬁed

t eREh &l the Codlnel- ﬁx@ﬂsunbﬁ@ﬂﬂ‘eﬂoﬁfé‘l & Ghe SQDRY SIRingd4s Iadae 1sasu|pphed to
Y,, and i s di scha@%]ed fromthe discharge ogsenl ng
Tithe @BoPTaRys AR andh 20Yqui Meanvehils thechlpyn oyiside-air Z brought into

[‘%gﬁﬁ%ﬂﬁﬂ% I{H&& ?ﬁ%ﬂag%ﬁlg %gr@%gﬁ%g h@&t &8 tl?@édo%g%edmm gas,

eat - exchan e cool 1 ng-
| iinpreades Elwﬁmaenanee Shemendy betmsmeamhb dlh@lanmuSléd-alr Y, and is

t r.at are se ially 10 transmtted

tg%ﬁ%rggtgﬁrppbf ¢ ch%rge Ope?lﬁ'g%ﬁgasured t enperature of

t hedCOOth@oﬁdﬁﬁig -tedlhung Ligaidi lﬁ]huleﬁW'by tﬁbalieat-bﬁ%hangmg co11h28 is

pr edet er m te ure, e.cont er. 4 ens the . .

dmvreeébﬁw@uals@si\%exe PRgim £ gé}’ gmediurh liquid
U eiRferatutt &n‘s&qcﬁ AR8 thedheshpd o HFa&h@@t}@kéof ¥rd RqubRially

vicinity of the i'nt ake opening 30A via the circulation

dm@nsrastedrt@l thei sontrioflend. wifthe meesured terwetatisioddhegqoling-medium
g L ‘31&%}1 gagerpré‘c?et%ﬂ{%ﬂg&pﬁhg%@! fhﬁvc?hg'gﬁer%oépehg the

arge ou arr
c Idacmbﬁdiem d]JSII as39,cifeylatdparoplthe teleperemre-anteased discharge

the d e[, device,. 40 so.that the rre red tenper.atur
ORISR e Vi St et T4 St b SPgilaton duct 38 and
S @M% e 4if “hﬁptﬁmaw@m@m@@ﬁtxrmdnﬁé c&xﬁﬁﬂﬁ:& 1) ld:bﬁtrol'sfthe air volume
t he tenperature nmeasure he cooling-nedium]|i

t @ﬁﬁ@r‘hﬁ@m&wtslé@r@UrYMhng flpasiie thagirgylatioagist 38, Ytth% open-
prdg L QbR BESE the Hﬁﬁé ‘%E"ﬁﬁ éfOLE?)r 9({111%' onﬁlgedl %ng%?étg% rrIggasured by

anper devi ce uct
| mhct tlingahedigmt lopid tdhergumdiensir 44tecomep dreatredaterafined
the bl own outside-air blown to the heat-exchangi ng
cOFPPIBNY that the tenperature nmeasured by the

cool i ngif@@iteiipératiité ChehQUIBEHRKY @otiapIRidide IRidaderature
t he predeterm ned tenperature. 25When_the contrql i

caPRSoBA4 duvaried With sespeiie the Bregeieramingd Rt e the-qopgroller 46
¢ Q:Bfnfr@lﬁ. thd\d rHeffee Qb Jritfe SYRRAIA d?fc?%@ %rﬂeﬂqn AYcAing tower

e condensati on terrperat ure in the cooli ng t ower
2 2230 ddjussthademperaiueciof thablewin owtsidicrait blewanta ploy beat-gkchanging

o825 08 U AP D AR B ocrae
g hen@r d¢ beéomheerheltp@ddet@nﬁxmd%mﬁaraufret Ihe Ci L cul ation

uct ty e elimnate result, the,_pres
of the %F@‘F&Qgﬁ?lé% |°Ht {hidismpgper in E?YPEE ‘é’\{tﬁg}?valve
ofcohi6l inQRE § $igg ofBfd é%/Hb&%fbr?QGXtaﬁ@ QEY%' tBAHE andeﬁﬁeﬁlon
the natural circulation of the cooling nediumcan be

sttetbpératueelin tha geoling/ ewenBde sideti e netowiriedgvariadionsirt thewvaporation

%ﬁ'{‘s‘iur@; PE‘ Pﬁa s%’eamhg'é% rgtgé fr?g{j art a?(()? Qret Jﬁ?)gfeggéd ngfherefore,

rrcu
rm;é:hpdamr@varlatlons in the s1de of the cooling tower 22 of the circulation duct type

are eliminated; as a result, the pressure of the high-pressure side in the natural
circulation of the cooling medium can be stably maintained, and the natural
circulation of the cooling medium can be stabilized.

Thus, even when the cooling-medium flow rates of the evaporators 20X and

20Y in the cooling system of the cooling-medium natural-circulation method are
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subj ected to valve control, the natural circul ation of

t he cooling nedium can be stably maintained, and

formati on of dew on the surfaces of the evaporators

can be prevented. [Third Enbodi nent of the Present

Invention] Fig. 4 is a schematic di-agram show ng t he

over.al |l .constitutiqn.of third 5 e di nent of the

c§5TRrge 1 Uik ey emaRist dtoblafiof S0 BRLng Ropdl an be stably
t htaisafied] shdvor@htidher §apbh Mgk uRRREs d2thefevagiRatold &n be prevented.
and second enbodi nents is_replaced by a

c_&T]éIU@vEf‘LdeW?Ié of Shidriesent lngngignk devi ce whi ch
condensggy g a%@ﬂéﬁ?ﬁg:htgﬁgja%l%@g% ghgi overall-réb‘?lsﬁﬂlgﬂ)ﬁ of a éhird

conmon to the firs econ ments are denote
bygmbodinsentef thef @oting eystemdlaifshe eledreniptevia¢s andsshows the case in

her. eof .om [ ' .
o S e BpSUOR et a3 ot 5 it Y ssfpd rop i repipged by a
DB g o s
I plnN an e I qul I PI s | -
2 qu| 3i H“g'e@artﬁ commEg A dhe &;P w? secepd gmpadigents apdgnotgd by the

dey ' | ' ; n the
‘§élﬂ|n_€ PefetibE Ruthrall? %.P& BEiEnatdhg t}{&ﬁ}é‘ aa?@ mitlaE

cool i ng- nedi um gas owng in the exchangi ng coil
28 and tAsshewhdn Fig. & irf # ovlidrgatentyph sonddndenmaisrbody 49 (casing),

S ' 15coj | xchange hea her ebet ween, , .t h -
c BBt SRatplfie el 46 VR W oM e ARG DR RRE 20 Al i
| piping B4, andal ¢add-wamel supplylrmpudodl 50 connected/os & ovldrwatef supplying

the outl et of the heat-exchangi coi.l 28, the . C
chY‘Pﬁd’Y‘Ffﬁ]ail%?ﬁtlsﬁaWPdarF DRRIAeLt Mhe fhe sooling Madiym gas flowing in

NRRShaRex SR HRNYAEAIIdARe EEIRAAE! f6Wing in iREcA@N dtét%upplying
medi um condensed by the col d-water-type condenser 48

i 0¥ 50 \exeleange et thenebetyreemdhe neoling-wedinhegasdb gogled.cqondensed,

S V] ' > - .er..vol unme adj usting val ve
5%? @%P%’fﬂed;@]{dutg? g o?laneé: ﬁegw\ﬁ?gﬁfgdbf the cold water
whi ch f Mweover, sthhe oullet-ofiglicicas-opeianging codi28, B, cooting-medium

DY IS s 5Pt HA i VS s Wi e s or e
S QEMITYE madiuvh édHaehsddDytithe celnwatel-tyie cdldaner 581 6Vided; and, at
to 25 ponitoring whether the cooling-nmedium

t oot of the; epldravates gupplymgreotlpd & coll-whier volume adjusting valve 52,
p 1 wafd .
OOt R0 Bic AGPPRE BE toRol paCk wHidl AOW] IRHE cpldater supplying
vwab 50, istprevided supplied to the col d-water-type

CSn e e SN ol S e S S S B P

C ofthpergtureesbnbidn 44 i 4bguentiaNe rpfutl (cethe R0AVS11e 46 dhd subjected to

mai nt ai hed at. the predeterm ned 30t enperature w thout

bEMEORE Mether theorotREMSHUR tERPETRBITG B Yagied oyt Tespech & the
eg?éﬂ@fe?ﬁﬁr%ﬂ tERPRRRAL UF A&, OfFy @mﬁ%@,pﬂaé %Bﬁt?@lleﬁqg @Rfols the flow
2 Int of the

Y caused by Vvalve control e slde
evaip of theoobd waterambich@svsupplied to theleokd-walestypercondensend®, by the

f ' b feat h [ '
ok ok LS TARRAE ThiB 28 Pt BPmer B PG
2000lanEm2aNm hiquil eemperbiungsensor 44 is maintained at the predetermined

temperature without being varied in conjunction with the variations in the evaporation

temperatures of the evaporators 20X and 20Y caused by valve control in the side of
the evaporators 20X and 20Y.
Thus, also in the case of the third embodiment of the present invention, even

when the cooling-medium flow rates of the evaporators 20X and 20Y in the cooling
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system of the cooling-medi um natural-circul ation
nmet hod are subjected to valve control, natural
circulation of the cooling nediumcan be stably

mai nt ai ned, and formati on of dew on the surfaces of
the evaporators can be prevent ed. Inthe first

: gg%gflpn‘%gﬁ%%q%éltﬂgggt lglﬁrndrtaﬁgg SEHE {‘ﬁqpfm»;ﬁgé a;rep sulij?écltj'ardeto valve

h@ahtr&X AREAY cHeuleRbh o?ﬁ’ne Q:Boﬁﬁfm%@ﬁllrﬂ Bsh E@é‘t@ﬁly%@amtamed and
(including the circul ation duct type)

c é"mnaml deypa the sudpess of 48 eviaporalasp calab@ plfqvamﬁed ely,
20% fg f %&eﬁ@@?%béﬁ%%u?gq lhl Pc? diftle ﬁﬁ g?eett@ﬁxg%&%% REnsor is
p despse sedeat ieasuti et @f the hdaEemmagmge:osl ér&sccﬁthé soatmigrtbwen22

c P bR B S R om B3R B e SR el EGiBien Booweves

t QRRE ATy S5 pREsUrd SerR¥PERE aﬁcﬁﬁ@ mybadidpael, arithedomtyoller 46
the valve control in the side of the_ evaporators 20X

aﬁ&PYZ‘@‘F}’ qué centrol sortBatihe pessarpimrasirpd By dhg prepsiire pessor is
o A efred 3 £ DB B0 BERROALN 1P Lohoh with the
drlahnns[lﬁ]th@mpdraﬁmmtelﬁapasﬂumsanf therbogporatons 28X znd 20Y caused by

Bunttee S s aro®h B Briobior 20 eRERY T R TR
Ofprﬁé@di@ﬁﬁdq{rﬁssbbb i9f foY eRdrhplg, 4 bendeardlipngatisare gecesaty for stably
from being reduced nore 1ghan necessi ty by sinple

sECRTEngoaF nathiAl Girewaten et the cosbrs Mgdt®her even during
Egl MinBb&imeAgn the outside air tenperature is low, in
€ case In which the cooling tower serves as a
condenséll ap @mbddimend B, asgohmgisystan: ik be explained, the cooling system
p t ik €
Compieafbisten R YaPich et MR Rb R BPEeokfors by preventing
saliec@arichdunion pedsstifedr@nibemignediced nvark thdneneerpitgibyedinple

with the denotation. b he sanme reference nuneral s. :
TRITVB (GRS DCRH LA CaaliBe P UeEPHen B ONTILE Wegh the outside

| iafp tbﬁﬁextaﬁhré MEIoRO N tHRAmSRHH WRICh MEimgitbwer S%Néé fis a condenser
method i n which the cooling mediumis natural

c iand alcapbag medivmsesiesnlateds pagsicalasky: newdi cn@ﬁ{at% patwpen the
?ur a gldarﬁiythﬁl ?:HB}S hqfél td'@@lc‘éé)%dF&gmﬂEg' st'He as those of the

Ul ation et

sehﬂmdtmcmtdk wgll habslb‘lamed gvithhthe demtaihtbn byoﬂﬂtsamtre&nem numerals.
coo 10 of the electr

e ORI S B of Relire it ins St ot Prrirefl S bk Cegtipgrmedium

S matMaalLdardﬁwlonlnah@&m wBRhith®éodHhg rhédiuatis hauaamyt dieulated;
cooling tower 22; and 30the constitution of

c bowiene, thavisesenbempodimgnt wili be spplriaes Hﬂtaéleﬁa@alfé)fébe cooling-
tl?l%du.?‘ﬁ nEhal- &Tcum%ﬁnnétﬁ node of the enbodi ment A

Theref ore, anat 1 ons about Fig. 5 of the overall _
constit llFug MS\mslchemdlcmlmgnaeﬁshoanmg tbcmvanaélt d¢amsgtudipn of the cooling

r %95 alrbtonﬁ\r tle:gtfronFlc: %evi%esy,\'i V\lfhleretfr? t]"?e Gc’o%st?tmnto}l ?s same as the
constitution shown in Fig. 1 except part of the structure of the cooling tower 22; and
the constitution of the cooling tower 22 of Fig. 6 is approximately same as that of Fig.
3, which is a mode of the embodiment A.

Therefore, explanations about Fig. 5 of the overall constitution will be

omitted, and explanations of redundant part of Fig. 6 will be also omitted.
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The cooling tower 22 of Fig. 6 is provided with the
control nechanism 42, which controls the air vol une of
the di scharge outside-air Y flowing in the circulation
duct 38, by the danper device 40 so that the
condensati on pressure of the cooling- nedi um gas

condens by the heat-exchangi ng coi] 28 becones a X

pr edet e&ﬁ‘f’ﬁ%ﬂll%%%é?é’ﬁ% R mtﬁa}& GARoh Bfchanism 42,
PRESSHEStiols the Qlr RIAHE b thedi SMAFARNRAIHQRIr Y ASKUEin{tRE circulation
obtaining a liquid colum necessary for stably

d
cidpetd &by e @«'ﬁgp%@mCﬁdoﬁ@dha}rﬁ\%é@w@éwtbﬁ@rw&w@h@P@,oling-
5 ! ! ! _
o R g5 forfiledd B Hekilthchifine £érl 28 beckiPprelidormined
4 prassureb e Heosipahe gragleteamoned| presguredd, fonexamesle s eortignsation

i ch t h the . .. .
o BRPHrs ol Bl A TR AT e rctbnpihu sing e sgoline
C @iddid® beBiddntth€ e vuPotdtols 201X £ 200 hedthHe@Bblifg ovidi@2 in the

danmper device 40 so that the pressure neasured by the
c 68Phngsysem ohihsneessnt Bvemit¥or 45 becones the

pr edet efik REHr B BSHARRmM erarﬁw&cmﬂ,ds@a of & cOBYn@e@ium pressure
serve as the controller 17 shown in Fig. 1; or, as

s lyowwor #h, Whigh nésasurie theqpressotd ofitha godling-mhédiupogisiat ghe inlet of the
t r 22 my 15 se at el rovided, The case.in .
Rl 70 oo ol iy 38, ViRn o e S e device 4o
exp t]ﬁit ﬂﬁi;;ﬂeﬁhﬁté‘lﬂle@slnﬁeceﬁi tlﬁi‘dmg'ggﬁmﬁdium press?r_el”sleﬁstor 45 becomes the
wor kj ng of the cooling towe in the cooli system

c SFrleiTingd TFSSEe nfielei 4608y ﬁgﬁ Jemeys e giatrofier 17

eX%Rbwh 'ﬁ?ﬁig. 1; or, as shown inTli‘lg. 6, thakéntfites U8 Foddhe c&)ﬁﬁé‘t%wer 22 may
di scharge outside-air Y, and the bl own outside-20air Z

atbe separatclspronisled. eXhe aasedn whish thie gontgoller is separately previded is

0 Welp) ! stem 10 is started, the

o%gél%} ggrlgg{eoéﬁf%ggﬁgh%g}&glevi ce 40 is caused to be in

t he st afNexqfworking dfchossslingttatve) 22 antte epeling systen: sonstituted in
started in this state. . Mre specifically, the

c &k shrye et é’?ﬁmf"em}yﬁ? ﬁﬂﬁg‘%ﬂﬁ the evaporators 20X

and 20Y e ihtaRe 6@9ider X OMMRIdistRargl oatade-4iP Y, AA8 the BIbWE outside-
26 flows in 25the heat-exchanging coil 28 in the

c 6814 A set\kers thase expkpinedtfor Rig- dane time, the

cool i ngogg(g{c Bk fiSn ')%? t%{?@gﬁﬂg giﬂétie qpde Qéﬁgd,bd{? EE@n degree of the

i nt ake aken-1n from o
i nasper dpace 4his3@hdsdoytotbleen Hier stitk ofieerof (alos@bstatehdindyoperation is

th ter..sprjnkled from.t rinkler 34. As a .

- SR S Eyig Salst ) Mg i G N oofinEumsfum s Betuming from the
t Reagatol EXBAD DOV |th ehe dbolihl @veeri 22 thighithelg4b Fipivig T flows in
24, and is supplied to 30 the evaporators 20X and 20V,
Vet exchangmenoshat pbe perling tewer Be:aagnet theggne time, the

C ‘&Bélﬁ%m\%wg? F&eis 'Eﬁgﬁed S48 ReReHnIey E;?tﬂe iﬁéﬁé BaRIdSaiPKalvhich is

from _ e CO .ng- medr um gas, | ncr_eases t he terrper ature
t hakeaah frame tenptike bpening dAArtgethe amirdildwenian 36, ardhbly the water

di d f t.he disch [ 0B.. .. 1
TeR0R g fEAPIRRGELE A AR Plederng meiymn et s Jyguetied,

| decornssuhe dodling-medivnl Bijuidf flowe ihdatiiqeidpiphg 249 andid supplied to
ey B T ML B RGeS S

t caAaed Wﬁﬁ%él%aﬁ-@&lﬁﬂ@ﬁ@%bﬁ@% dhRorb ﬁeit{‘fﬁnﬁ‘?l?e%ﬂo@i@ghrgedium gas,

pressure of the cooling-nmediumagas is |ower than ]
p ARCI@4SEY thetemperature thereof, becomes the discharge outside-air Y, and is

Qs

discharged from the discharge opening 30B.
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5 pressure, the controller 46 opens the danper device
40 so as to circulate part of the
tenperature-increased di scharge outside-air Y to the
vicinity of the intake opening 30A via the circul ation
duct 38 and mx the air wth the intake out3|de air X

and the_controller ,[46 contr ir.volup? th
e char JB88nbEaerEtediin G50 riRE RetrgoRinging pal 28 & médbired at the
Ciikletdfhé ﬁeatcgak@hmfg%n% 5oil D& By AREAONBERS 6 PréRlredfentdiels, and

danper device 40 so that 10 t he nmeaSured pressure
mikeseesyres presraresdbetenbanssaauamtiph e rensraitied ha Bre coptroller 46, If

b?l‘?@r'ﬁ@ésu?%fp s%ggbfel]'h@ﬁg?ﬁné%{n%ﬁm ga 1|sf10\tvaeth% ﬂﬁegf E&jetenmned

pressure e coo umgaS Is desired t
| @rgyetrg, thecopasket 46tdm>n9 r}e:rdadq:g:r devioé 40 be asltngisqulate part of the

d 40

" Tt e oRe sty RSy B8 e viewly o Ui A apening
of30meia dwmmulaiﬁ:wcnﬁt 19 ahdmeatheasdr with e ipkercatsde-4ipAS and the
a result, the condensatjon pressure in the caoolin

t GARirolier 46 gontzelsihe i vobung oighe Sischeyer eHBdsRIRY) &’%‘EMPWS in
%?faﬁdlﬂaﬁoﬁwd&t %" Eggeﬁ HEgtee bémfdl\b?'ﬁ%n&%n%ertd@%ce 40 so that

I ng tower ring wnter when the outs
|the MERRUEFEPTGSIITS mehsmwd T theafooling-meslirg piresautiersenses 45 becomes

oI|n ab|I| ies of t evaporat ors 20X.an
9% bR fihinet bESpge. L AGnEYRRRRE) RIs e e Aitcopie tium gas is
c Elﬁil[’@]l tfoﬂi&d h@ﬁl)&ﬁbﬁﬁsed}’ﬂﬁ d]ﬁﬁ’ldeglge i dle(iﬁimh ;ﬁagfale&aﬁEO aslargely
t hose of Fi W be i ned wi,th e deno i on
bynqrﬁ@ee,a%i rféh% PESSRHe Fﬁﬁ%‘éﬂﬁs Lo bomodpratgly W%S@mﬁﬁ open degree

blop e d&‘ﬁﬁér devidk B0 i SARREAIIBEMSgaaR! 47, which
neasures the tenperature of the blown outside-air Z

obt ai ned\saf reswlt ithe contleasasiopredstivs-in 2B ¢qolingitawsi & gan be

i 8, EERL5 QS s Bk fromen
p fof siselgoeliag téwer Mm@rmg dvititer gédusn dlte dnttade alreémpératuneis low.

o TGP B GHUED 0 e bl SpAGR AT dRe SYABHAIGE 2 O3 S1ADY can be

C Qrévehaddl on that at which tenperature of the bl own

outside-air Z the predeterm ned pressure of the
cool i ngFiledi teaoihsr giedaiofithe, controbmephpsism A The members and

‘él‘é@f&&escfm{{‘% h8Ld & g @Gn]‘i' 8k %ﬁl@ﬂwﬁ %19%@ rd%h&gn@ﬁ‘ﬂy the same

obt al ne or exanp prelTmnary tests ased
thékumccaummnmn dat a, the controller 46 controls the

open de er devi c 40 sQ that th

e ot e boRindb M B S it Relsirg spfor 47, which

t ermeﬁxab ufeeteﬁx@em&e 4T theslowa Dutdide-sie V. dheained afiétthe intake outside-
a result, the condensatign pressure in the cooling

t @W@F ipmitxed il therdisrbates Putsiderri ). Ay pioviflsded Tndfiecontiaher 46,
”%Sffréﬁh&ﬂ dB¥ o?'tﬁ%l%déﬂe inkd g?éssﬁxmb'fﬂi’eeé'ﬂ%ﬁhﬁ%e&tﬁﬁ gas at the inlet

coomgtovver even r|n W nter when the outsid
aiof theehqaepmhamgmgydld&& arifitbe et deroperntidesct theblown Dh@lde -air Z, in

G0l MBI e R TG ST oo

cﬁntsfjdﬂ-amzqhaprﬁmeﬁgmwlpeéssaﬁ\r/\ut}]frtl@d;]&;clﬂh@ xﬂedmﬂpgasrfmmﬁmed is
the di.sc e oytside-air Y, I C oWs. i n

c.lm&ﬁr%f“? BiCeuct heseorralgtiqn data cans gwt%a%bobtmsd for example,
CORSrélidinapiedts! €ady expl ained by Fig. 3 can be used.

Based on the correlation data, the controller 46 controls the open degree of
the damper device 40 so that the temperature measured by the blown outside-air

temperature sensor 47 becomes the set temperature.
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As shown in Fig. 3, the cooling-nmediumliquid
tenperature sensor 44 which 10 neasures the
tenperature of the cooling-nmediumliquid, which is

i quefied by the heat-exchanging coil 28, is provided
at the outlet of the heat-exchanging coil 28, and the

measur e ur es th reof are.s uenjall

[ an o foaror gt Hhe Cofenigon Jredu if 164 GRn Yy 72, pan be

4@revfeh%d<f£b“1ﬁ ebingireducea infore thanhecgysts by s@dplentrutinéal improvement
eratures of the cooling nediumis input jn

a@§ olipg FO\’éfisa?r%qu@n dyripg prinige AEn e @tide i femperature is low.
196eRdird! nﬁ@e&g r@gﬂ%s fe &% efa{t&fs%m J0% can be
the corre t|o ata a on ecor at1on data,

t Ineeveotedr ol | er 46 control s the open degree of the

danper V8o oy Hhfke ST SEIRS HAEKLA LAY EH cBirols e ai

beochmesof the d&ehaﬂgem&g@t-aifﬁ’ whichaflewesin the celwlaudmﬂw@s , by the

Wi nt er e outsi.de a eratu s LLow, ,the

R ‘E(gﬁ]é%wsmtwn@hsa@g%nl%ﬂ{ ﬁm‘é‘rs e Gl

prevent eg s&lbermlhﬁgg H%ddb%ﬁﬂ%md@u&lmﬁlﬂld‘ﬁﬁﬁﬁﬁdtﬁ% sbﬂsor 44 which

sinple structural 7nprovenent of the cooling tower X

{ meqagies the temperature atthe coelingswsidivrg liawid, vhi lSdfquﬁﬁ@d f)y the

o ERCGE g Goh 28 4s DEX 681 A BERY BEhEheay BEIERBRETI 28, and

t Inlaa ﬂEasmreI}StRmperamﬁret Heradakd sugluaﬁthllymagamxmd tohtbe contadller 46.
he h ex coil 28, whi to, be

e P RHOPER IEGAE B PhrBeah dath BHS ReSSies a0 Jho EoALg: of the

t QSOEW@ﬂﬁWfﬁnﬁft ih R@vAHcEWNFOUSEtlfe, & refidferdthm and alr-

tenperature of the cooling-nmedi um l'iquid.

t venditipeiahandkookimey bsusngl e 16ferents epbeicAgelajien élﬁ%am Based

gy Gt Aol 00 FRENE Ut OB R operidar FEE damper

beleaice d0ap phat elie temperaaemeagusddtyghe cooling-midiubreliquid

C oIing nedi um)é‘f, forci Z‘E% |rcuI ed The objects to

b EBYPRYE BYPSPH ‘é?FQH!ﬁS ?e EF 20Y are not

I'i m t ed Asox REEIE VRN darifg Wimes wheis theasutsié¢ a’leltémp@ﬁldre is low, the

\t}\;;}fée;]r%a&rﬁpnq%gy% %;htatg c;ra\g T r e COO| I nga %?#qveg%d%popm Ibemg reduced

el rtﬁ)elﬂ r?ecgsttg%g/ s‘uﬁépe stxéxEﬁlraﬁq FAEniERE BPgheRBbln@tdwWer 22;
circulating a 1N I um be vveen an evapor at or
( zme(f;fozc)‘r‘y:duqtnhnm thyagsiofing ebiliies cbticiavgporatwruA§4sud 20Y can be
Vse F%at di scharging air fromthe el ectronic device
?1 4t 5exchange with the heat-discharging air, and a
Cool I Ng ThewentrOBcianistn $DOHERIRS 8rand F2g.,7 inbiredtlyi @ntrols the

di sposed hi gher _.position than the . eva atar an

| iPg Fﬁeé)éfa}tl% Oélg%. hediimogs of ﬁ& ﬂ@aPﬁme h&ﬁbg@{‘}ﬁ?%‘es Cﬂ@ 28, which
a i HQ¥el 36 Be @bnitdRAGEPhE ma&eﬂm%a bfé%b‘dr@ Wﬁebd tRe

t he evaporator to valve control so that nper at'ure

ofternperatire obibe Blowen ouidsraix erethy é@np@&@mﬂ@@e &ﬁ@ihlt&@edlum liquid.

I
cui 1 at 4375 AGHRRAE A BiaxRERTEE 12 CRIRE A0 in which the
elcoclinpmediuteisi rmﬁ;raktjn airadated haecbéan dxipltined; however, the

f %Bl gg%ﬁérhg quteﬁq et rel%ﬁglraﬁgoﬁgggﬁrﬁ%g E%\?\g}d%rtﬁg ?:ﬁ(élmg medium is

C GORE$ frchlgtedO nffhl dbRAtstte bERobIel byakié e¢hpovRsrs\HIXNaddBY are
flow rate of the cooling-nmediumliquid supplied to the

evieplimaied fo plscenip deviges ushen serysrsy end:gbinglelements that require
cooling can be applied.
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152. A cooling system of an electronic device, the
cooling systemnaturally circulating a cooling nmedi um
bet ween an evaporator, which gasifies the cooling
medi um and cool s heat-di scharging air fromthe

el ectroni c device by heat exchange with the

heat - di schar di jr, and a cooling tower, which is

di AIME r position than the evaporator and

| ipquef i %cddl‘ﬁggﬁéth(f)d Sflart ettrdific ABEALSN4); &BQ cg&mg method naturally
subj ecti ng low rate of the cooling-nedium |

s eﬁﬁmla@@g ] éoqlng wodipoy atyeen an mp@éat@ro@w@ RO¥d v&:ah gasifies the
exc ﬁ{%{gggﬁg lxhdt &%l Jat-ﬁrh%ﬂélgﬁ'% A k6 th? @leg Ghic dev1ce by heat

|ng evapor at o eco
t exglmnge with thel heaikdm:hhtgmgamr cmﬂramdoﬂugg gowetr (G Arend canfdenser (22),

the.el ectroni VI char ized in that,.th .

¢ S5 e B posuRn e ths kS diion 250 lipUfhies the gasified
V\’@b@ﬁh eﬁlﬂhﬂiﬁﬁd @ﬁtﬁj%tﬁ@ @ﬂ@'w&at@lo‘f @lﬁ@é(ﬁﬁmgﬂﬁédlﬂﬂ leuld supplied to
out si air are forned heat - exchan

céhg e%ﬁP@rpn tg VB}V@\ﬂoaféal ﬁqih@%teau@rthg -of dhgedir ol ﬁaﬁwg@és?‘r the heat
a@ﬁclﬁxﬁ%c afd {H &Bllﬂgg glafabr l'}ep, b8h RmGP MR EEbIeFor an
gas piping in whic %’he cool 1 ng- medi umgasreturnlng

f openatihg emviapunent of thd edewronihdeviee, characierizasinghatt o

30l'iquid igin |nV\,h|crt1the cooldln msdlumll li

suppt | e PRt e S o SRR el bffetgoting:

S piddiveh @as ithe cobling fveve eatheemhamgr Rgoafiplired to be not varied even

an _air_ bl ower ich takes i e.air fromthe,
i mhg;eéht‘oﬁ@mrﬁ@mﬁh%%o lingam P mvi'sti 1 therpyApPTapt is
CQibjectedth GRUARR doAkoRi I tO be d| scharged fromthe

di schar ge openi ng; an air-bl ow vol une

adj usting device which adjusts an air-blow vol ume 5of

tlie al r 1:00\1\% System v&]f an electnft (9@1\)1&9 HEECQJIOHH% *{ Lﬁﬂlly

t Eperature s ch heasures a errpera
ceintulagnge dbcbllmg qumudl bétwelieamatvdpetatod, which gamﬁes the coohng

heat - exch in and a ntrol l.er \Nhl
¢ FRPCiATH 51 S Dt FeiS s o eceloepbli @ S s Exchange

t Q\Fmﬁt'hé‘h%temmﬁgﬂxrbé(nd DEoARQ! tbwer, MeEt I didpdeédiat a higher
t enper at ure sensor; the controller controls

t pesisipn thanghe @mmmtomnd quesies thy gasifiedippoling mediump, angd
Vv [
SBT3 BRI SEAI qaporator o
s eabmrcon’so]rm thata teatbesdtuie qitlesiair ebmnedchﬁleeﬂmd*rwt eucdaange and the
Wi t hout. bei ng var in con Cthﬂ\Nlt ariation.in
ORI e AP aloE SPSe BIPREHT St a Ot SnsPine
v @hvipbriréht GRUsCslodori @ewied, CRarGotiEQ] in'thatt he side of
t he evaporator.
the cooling tower has:
a cooling-tower main body in which an intake opening and a discharge
opening of outside air are formed,;
a heat-exchanging coil which is provided in the cooling-tower main
body and has an inlet and an outlet, the inlet connected to gas piping in which the
cooling-medium gas returning from the evaporator flows, the outlet connected to

liquid piping in which the cooling-medium liquid supplied to the evaporator flows;

a sprinkler which sprinkles water to the heat-exchanging coil;
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3. The cooling systemof the electronic device

according to claim2, wherein the cooling-nmedi um

liquid tenperature sensor is replaced by a

cool i ng-nmedium |iquid pressure sensor; and the

controller controls the air-blow volunme of the air

bl ower by the air-blow .2 ol u adj usti.ng deyi ce so .
that a pr esahRB BIEKEYRIGh fakes o the Sk aihEiar theiipighy gpening
PHRVSUNE afr Q0 S hda$ eRBHANEHZNRH, did SaRELUeLATtBINR S charged from the
pressure w thout being varied in conjunction with
vaIscRarBeAPETiNghe evaporation tenperature of the

evapor at or , o} B 4{6% ohiadALRA A IicH 3UNS s GAME Blow volume
in the side of the evaporator. 4. cool | ngJ system o

anf tleagt blomer; devi ce, the cooling systemnaturally

25circul atin ,cool i,n di,um bet ween an eyapor at or,
whi ch gasi f PeQOlREMedH HEvddaRARARE Sei5gr Bhith méasires a
h @shpcdtatafd el thk Beoldd-mlediim lifgdak alduprt 6f e iesedtanging coil;

heat exchange with the heat-di scharging air, and a
c88®ing tower, which is disposed at a higher position

than the eVQQ:Qg@&I%_VﬂHE’h l:c%lﬁiétﬂg h‘%%lilt-gl%\)\?ﬁghlfnie%gjlﬁﬁﬁé B8 ce based

medi um and subjecting a w rate of the
c oolthegmpethiturn héaguied byupp coding-mediven beuid deraperaturesegor; and

val ve cgntrol so that te rature of -the.ali,r :

obt ai ne eachngloﬁfrn%o r ééath&?gﬂgﬂgema% “p F}@egaérgt}lphvar the air-blow
t ReltnveqijnaingrdebRecoebatahd RMpetaiiemessuidddyl the toslirgimedium
operating environnment of the electronic device, . )
HAHISLERIPpERBITe SFIROR i mEnAnGSA A T ERipcd impetature without being

avaR&d i\ @n§ Biebn RRiH YRR il aﬂ"@{/zgﬁraﬁfbni tenPKAnRR SR tHi®kvaporator,
and a di scharge opening of outside air are formed; a

hést vaziatinnsgiseg byche velve ebntrel ipthe/sidedf the evpporator.
cooling-tower main 5 body and has an inlet and an

outlet, the inlet connected to gas piping in which the
c@Bol i ngTiedoolingastene biithei ebgtionzndevive aevegdtrgtoaraim 2, wherein

flows, the outl et ted to liquid piping in, which.
the coolFpORBETLFATRA ERsTatuE SeBseibrablhgst PYesPoline

f Infim JqBRS Pprekudd sefbbcAngpri nkles water to the
heat - exchangi nﬁ coil; an air blower which takes in

) t he .
out si de tha ¢ontroblgy eantrolsnihgleds-Bpwriokgme ebths agnplowgebythe air-blow
t 1 | ' fifg-fbdRfn liquid
bl A0 PR PA TSy bty biSoshi i i
pressure sensor is maintained at a predetermined pressure without being varied in
conjunction with variation in the evaporation temperature of the evaporator, the

variation caused by the valve control in the side of the evaporator.

4, A cooling system of an electronic device, the cooling system naturally
circulating a cooling medium between an evaporator, which gasifies the cooling
medium and cools heat-discharging air from the electronic device by heat exchange
with the heat-discharging air, and a cooling tower, which is disposed at 2 higher
position than the evaporator and liquefies the gasified cooling medium, and
subjecting a flow rate of the cooling-medium liquid supplied to the evaporator to
valve control so that a temperature of the air obtained after the heat exchange and the
cooling by the evaporator becomes a temperature suitable for an operating

environment of the electronic device, characterized in that
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a cooling-nmediumliquid tenperature sensor which

nmeasures a tenperature of the cooling-nmediumliquid at

the outlet of the heat-exchanging coil; a circulation

duct which returns part of discharge outside-air,

which is 15 discharged fromthe discharge opening, to

a vicini tey the |r}1ake openi ng and m xes the

r et ur nePERCYPELOUF NI th the outside air taken in
fromthe i nh@K@h@Weﬁ*@nam bo%m which 2@ ifilak€ Ubédifgland a discharge
ai r-vol une adjusting device ich adjusts an air
v@P‘Eﬁ%ﬁgefo‘t‘tﬁ@le@i“s%ﬁg‘Pr@@ dyut side-air flowing in the

circul ation t

controls thg%g%%xu ate g?lrl W\%hlmgr @?ﬁ%&ltggk%(g\[/r}éé%%pmam
bhedylamhhasen intatpad an onéetnﬁasuleemwctedéo gas piping in which the

cool | n dium i rature and

¢ REbA Rt PR et e R e vApraF s it comgyected to

t hiquidi 8 pingrig eviiet thiedooRhg-nfedim HQulldmubbﬁed?ﬁorthel e@dpopdtor flows;
duct by the ci rcull at gd al r-vol une ad ustin evi ce s

that the tefserakler whighseripkles patarfie Ite&tﬂar @P&ﬁf“

l'iquid tenmgr afrHiSwSeRRieh tdiks %tﬂgﬁiu&ﬁ@é ﬂ?@:‘oﬂf th@ intake opening,
predeterm ned tenperature w t hout tg}avarl ed in
£0

cblqwmtb@ iagrio whe heat-gx changing doil, ard @ma w@irda be discharged from the
the evaporator, the variation caused by

ﬁg@@é{%éf)g%ﬁ Tol in the side of the evaporator. 5. The

cool i ng syshenbbrﬁg-tﬂmdlmh hquﬁaamperdaré sensac whidthi mepstires a

claim4, CO0 um | i.d

¢ SRR o B8 reRingmeriap Hewe Sbyrepulsbr] (6 hst ThebrtRine coil;

l'iquid presgiiuiai® et vieh returns pakthtd d&@Rirze lobRide-air, which is

controls the circul ated air-volune of the discharge

odisshyrged front the\fisshates oppring; tocauviginitywf dhecintaky oppaing and mixes

c

PG BTN IR RN LD B8 LR i el eIk B opening:

pressure seamu]laesdrm nolameed;justing depcedémcﬂradjumjan air volume of

pressur.e vv|t var d|n onJunctl n wth

DR GitGr e B ApEPEdh bR BBFE 209t ne

evapor at or, atchftrylddr vititle Boﬂﬂil§ﬁ'(é d@l\(:utdﬁéﬂ Mﬂbﬁﬁmﬁ&d&lyﬁﬂing device
in the si de of the evaporator. 6.A cooljng_ system

aRawde the irrepaatpr e measred Byl cglisg-sedinm &lﬂ&ﬂaﬁewcmturc sensor;
Sghgculating a cooling nmedi um between an evaporator,

whi ch gasifies the cooling medi umand cool s
heat - di $feheomggiollgr eintrols thencirelateidexn-valnine cdéhe diechimpge outside-air

5 LA S50 e g v s

hitightempeesire inddastiled nbytthe céiaanadiam Wqld kémpepbtuassenber is
gasi.fied cooling and subjecting a flow rate of

¢ REiBEer ﬁbaﬁﬁﬁ'ﬂ’ietﬁﬁ'i“lf}ead?fﬁpgf&%? e owobft%‘f%reﬁ&‘plarcawncﬂon with
t Qarfiotfin\h &@B&tfaﬁbn 8nptrfotREBR Jﬁﬁ-é%fne {1 vatrfh%oﬁ'cﬁused by the
obtai ned after” the heat” exchange and the cooling by
t alvevapeelkindhe side ofiths syaperaiser at ure suitable for an
operating environnment of the electronic device,
characterized in that

5. The cooling system of the electronic device according to claim 4, wherein

the cooling-medium liquid temperature sensor is replaced by a cooling-
medium liquid pressure sensor; and

the controller controls the circulated air-volume of the discharge outside-air
flowing in the circulation duct by the circulated air-volume adjusting device so that a

pressure measured by the cooling-medium liquid pressure sensor is maintained at a
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the col d-water type condenser is a condenser which has
an inlet and an outlet and obtains cold energy 15for
condensi ng the cool i ng-nedium gas into the
cooling-nmediumliquid by cold water supplied to the
col d-wat er type condenser via col d-water supply

pi ping, the inlet connected to, gas pi.ping in which the
BEdeTE Hﬁdmy?ﬁsaaeswvgqqsiﬁwnggm o ibgoyish Sariation i the
f bOMSorati difteRipblfire P RREGIaBOratd?, tHeUdtidti P BdulEd b i W4He control

t he ‘cool i n{g- medi um | i quid supplied to the evaporat or

f ibthe; sideonitibe evangesiger havi ng a col d-wat er

vol une adj usting device which is provided at the

col d-wat er supply piping and adjusts a flow rate of

t be col & vatliag systpml dfed dection doviak; eteeoling pgstem naturally
condenser ; . . a cooling-nedi umliquid .

{ EHURLRE } CodUEmPdinm Ry REL Ll PEBO o WSS the groling

t ARdaaR lahd 90818 Heatraibdhatlifle afr fidne tRWIt@ion®f ddviet by heat exchange
col d-wat er type condenser; a contraller

and trall
whiidrthe beatrdipehargieg ais) andieald-waser ipe gedgassrnyhigbys disposed at a
b -1: t . .
A O R Aoy RSB oy s, s
c onitjectinges flowmatealfshe tawlingemedinmdiqid supplied itel theetveporator to

SRt £ e e BF oBOFRIRE nphhBcchango ad he
t QoBIRigh iR evBperdloe BetimésEteapotdting-suably for dristiethting
tenperature sensor is maintajned at a predeterm ned

t EREeHRERt Of tha lesiromedeics, sharagtenzedWipainct i on wit h
variati @ ci:cfl‘d-waa@erqyﬁé’é’drﬂ%&? i{ emperature of the
a

evaporator, the vafiation caused by the valve control
in the si deaabndé¢nserwhisbhas an inlgt anfirae wulet ambolygies eald energy

? f %rt %]oﬁggl%sﬁlggt {l;@g;:o(éﬁgf-ﬁ}e ?eudg %é%g(lg g% cto%liﬁ%-%é@ilﬁn li\ﬂﬂﬁf lf}; tbld water

ure sensor 1s
r epppliddo e eoldamitémgpdcoridnsonvid epld-ovaperesupplyepipmgsthe;inlet
and t he, ControLJJ&Er c%r ols the flow rate_.of
t KBNRESHY Qg8 PiniRg Imwhichthe coalwe-raedipm gas tPHYng frophipe

CQlghotalpflowR! thEBuAd daheded HENGAE pifing IAWhRhARESSINTR-medium
measur ed by the cooling-medium T liquid pressure sensor

i digpid swpaliedt te cxagnraigeflewdi ned pressure without
bei ng v%é ‘?Oq\fis se?ﬂeriH ction wth variation in the

evapor ati on enperature of the evaporator, the
vari ati on caushbwaier vbinweddjestingrderime which tseprevided of the cold-

t he evapor at.or. . ;A cooling s em circul ati
SO R B e et 10 SpsE PR ot Syprlbeta ghe cola-
t REwt&Q9hd BehdersEirum and a condenser, which liquefies

t he cooling nedium gasified by the evaporator, and
usi ng a coolicaglirgiedium ligwid temReratiye sensor which measures a

15&9@51’%?@5% ﬁl@%oi)fi‘né-ﬁféﬁium liquid at the outlet of the cold-water type

condenser; and
a controller which controls the cold-water volume adjusting device
based on the temperature measured by the cooling-medium liquid temperature sensor;
and
the controlier controls the flow rate of the cold water supplied to the cold-
water type condenser by the cold-water volume adjusting device so that the
temperature measured by the cooling-medium liquid temperature sensor is maintained

at a predetermined temperature without being varied in conjunction with variation in
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t he cooling tower has: a cooling-tower
mai n body in which an intake opening and a di scharge
openi ng of outside air are fornmed; a heat-exchanging
coil which is provided in the cooling-tower main 20
body and has an inlet and an outlet, the inlet

connected.to gas pipi in which the cooling- i um
C 88 St isTprenEict e sbriatal, e vafianon sy b HiE vaive
C obmestif thd 9dé btk @vApdrhddgl 1 N which the cool i ng-medi um

liquid supplied to the evaporator flows; a sprinkler
whi ch sprinkles water to the heat-exchanging coil; an

akr blo E j t &l j :
o a5 SOONL Ao 18 U S LD AL . wheri
heat - ex tiearogling-noaiitm lmuidl capseduretsensair is tepldged by a cooling-

di sglhar ?ied. fromthe di scharge opening; a
¢ PO AR RIEISUrSROSE P ur ns part of di scharge

out si detid dontrotlbCdbritD]ithg ¢l Geslof the @oldheatet sChakgkl-water
openi ng, .to_ a vicini tagc; of _the intake, openi n% and m xes
t BePH & PiRiRe by e ealdravatgrvolymeadinging devicresodipt 4 Bigasyr peasured

f i 0t i g i | .ak:eeh: adqr :
0 SRR OO i8I R Mo v
v presswre ofithoue befing vhredjin eumjwictien avith ¥arigfiondn the qvaporation
circul ation. duct: and . oty [ : .
R R S st st s PO P TARATP Y in the sideof
deiw ®@apéatdrhat a condensation pressure of the

cool i ng- medi um gas condensed by the heat-exchangi ng

coil becones a predeterm ned pressure. 9. The cooling

sgst em aceoyHongstbR (ﬁ}c%'lzﬂi'n?ga d%ﬁﬁ% imbdRfh 8e&Ridh lafllevaporator,
mechani sm has a cooli ng- medi um pressure sensor

wiwhi¢h gasifiesrthe ceolinganedinm, and g kendasstn waidrdiiugheyths cgeling
Che o ) . o
5 B S g PSS BRELAR S SpAinir ot etemer

adharatterigediavhae so that the pressure neasured by the
cool i ng-medi ym pressure sensor becones the 10
pr edet et nglewen s 10. The cool i ng system

accordi ng t @ cobBhgltRverWhdih DoBy in which an intake opening and a discharge
opening of outside air are formed,

a heat-exchanging coil which is provided in the cooling-tower main
body and has an inlet and an outlet, the inlet connected to gas piping in which the
cooling-medium gas returning from the evaporator flows, the outlet connected to
liquid piping in which the cooling-medium liquid supplied to the evaporator flows;

a sprinkler which sprinkles water to the heat-exchanging coil,

an air blower which takes in the outside air from the intake opening,
blows the air to the heat-exchanging coil, and causes the air to be discharged from the
discharge opening;

a circulation duct which returns part of discharge outside-air, which is
discharged from the discharge opening, to a vicinity of the intake opening and mixes
the returned outside-air with the outside air taken in from the intake opening;

a circulated air-volume adjusting device which adjusts a circulated air-

volume of the discharge outside-air flowing in the circulation duct; and
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the control nmechani sm has a bl own outside-air
tenperature sensor which neasures a tenperature of the
bl own outside-air blown to the heat-exchanging coil by
the air blower; and 15a controller which has a set
tenperature of the blown outside-air for causing the
condensati on

pressure of.the cool]jng-nmedi yum ga .
condensa&%’gyoltrn%aﬁa&m wﬁwﬁ&na’&rﬂl@ thefrorigged ée%wiumﬁ adjusting
paedet 66 fHah g oS ibrepredsite Stthe LEOMEBY-Meliun kaNdbndbiked by the
advance, and controls the circul ated air-vol ane

aBpaisexchangirg P bbecomes apredptermingsbpresswe neasur ed by
the bl own outside-air tenperature sensor becones the
set 20 tenperature. 11. The cooling system accordi ng
t 8. cl ai Th8 coolirey sistent hexoeding totlame8hwhersin has a

cool i ng-,nedi [ iquidt erature sensor which

nmeasur e§ g‘m)lé’reglfaﬁ?%ng?@t he cool i ng-medi um |iquid at

t he out hebolkrg-iledivne pesQife BaRor WichahtdsuR G pté&ure of the cooling-
controller which has a set tenperature of the

c BKivTg SR e theinietaplithe hext-cxghanging ek apf essure of the

cool i ngp RBRser cl‘?Eoﬁ&Hﬁs il &%g%ﬁe&ﬁﬁv%ﬂe‘ﬁ%ﬂg%ﬁ&e so that
coil to becone the predetern ned pressure, t se

t threressure measuped by theadoling-eyedium posssure sessor hecomes the

cir u{ at ed .ai r-vol une adjusting device so that the

t ngreg\?]hnreg PR ed by the cooling-mediumliquid
tenperature sensor becones the set tenperature.
10. The cooling system according to claim 8, wherein
the control mechanism has
a blown outside-air temperature sensor which measures a temperature of the
blown outside-air blown to the heat-exchanging coil by the air blower; and
a controller which has a set temperature of the blown outside-air for causing
the condensation pressure of the cooling-medium gas condensed by the heat-
exchanging coil to become the predetermined pressure, the set temperature input in
advance, and controls the circulated air-volume adjusting device so that the
temperature measured by the blown outside-air temperature sensor becomes the set

temperature.

11. The cooling system according to claim &, wherein

the control mechanism has

a cooling-medium liquid temperature sensor which measures a temperature
of the cooling-medium liquid at the outlet of the heat-exchanging coil; and

a controller which has a set temperature of the cooling-medium liquid for
causing the pressure of the cooling-medium gas at the inlet of the heat-exchanging
coil to become the predetermined pressure, the set temperature input in advance, and
controls the circulated air-volume adjusting device so that the temperature measured

by the cooling-medium liquid temperature sensor becomes the set temperature.
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