1 DESCRIPTION Title AR CONDI TI ONI NG APPARATUS AND Al R CONDI TI ONI NG SYSTEM
Field 5[0001] Enbodi nents described herein relate generally to an
air conditioning apparatus and an air conditioning system adapted for
recirculation of air as necessary, even in energencies such as interruption
of power, to prevent failures at sewers; Background 10 [0002] Usi ng
a roomas a sewer room there can be conputing machi nes such as sewers
installed in the room Providing t PESEBEHIONNg nmachi nes are servers, for

i nstance, such the server roomis referred to as a data center. Recent

i ntroducti®¥e of 1T is acconpani ed by increase in nunber of such data

centers, as wel | l W f (H@Wl% Nﬁ@é@gm S5install ed
in data center%ﬁ%@@?ﬁﬁm@“% conp‘huﬁiphlg nac mgs dissipate heat when
wor ki ng. Agegonputing machines installed in a sewer roomincrease in
nunber, the entire dissipation of heat in the server roomincreases, SO

there are [ggbajnci ng devel opnents of air conditioning apparatuses, as well
as cool er 20 equi pnrent for supplying cold air into a sewer room thereby
cool i ng conput i Mmbedinhintselescribedige4gin relate generally totaa ais conslitiongappasatussang we r
roons such_as data centers, thg;e 1S such a,deskgg as intended for use of a

servi ce ofdiiFgRdomngsystemcaslapted for sergdqtiop of gl A RECESTIRY QYER INGALCIEPERS SICR of 4

servi ce of wer .fr an uninterg.upt i ower supply (UPS) in emergencies
such as p © tl?rh&g} ‘r’vﬁrp olpcg%velmnfr%lrlﬁ%iag%?‘f nterruption of the service of
power fromjtpg,gmercial power source. However, for air conditioning
appar at uses used for cooling sewer roons in the past, there was no

consi dgr at[ogoz] made of cooling a sewer roomin such an energency. Sunmary

Using a room as a server room, there can be computing machines such as servers
installed in the room. Providing the computing machines are servers, for instance, such the
server room is referred to as a data center. Recent introduction of IT is accompanied by
increase in number of such data centers, as well as increases in numbers of computing machines

15  installed in data centers.
[0003]

Such computing machines dissipate heat when working. As computing machines
installed in a server room increase in number, the entire dissipation of heat in the server room
increases, so there are advancing developments of air conditioning apparatuses, as well as cooler

20  equipment for supplying cold air into a server room, thereby cooling computing machines.
[0004]

On the other hand, at server rooms such as data centers, there is such a design as
intended for use of a service of power from a commercial power source, and besides, for use of
a service of power from an uninterruptible power supply (UPS) in emergencies such as power

25  interruption including interruption of the service of power from the commercial power source.
However, for air conditioning apparatuses used for cooling server rooms in the past, there was
no consideration made of cooling a server room in such an emergency.

Summary
Problems

30 [0003]



Probl enms 30 [0005] 2 As descri bed, even for computing machi nes set
in a server roomand adapted to work with power supplied froma UPS in
energenci es, air conditioning apparatuses in the past had no neans for
suppl ying power for application to, anmong others, cooling or recirculation
of air, thus giving rise to increase imserver roomtenperature, wth

anxi eties about occurrences of failure at 5 conputing machines. [CO06]

In view of the fAsrdssmibady ependior eomputingmpeliines setidd bareas fepnpanshAdaptedyia verk
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and a third nper. The first space is connected to a cold space, having
col d aisr reesipaingmhahimes) to send to 15 the col d space. The second space has
return air reside therein, as it is discharged froma hot space. The first
danper had0®]openi ng adj usted under control of a controller to take in

outdoor air to the. fir ace, a i le.to. h fate |
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in the enelyog,%ﬂq(yehcma@_a;rlagﬁ&egﬁgpgbrebéﬁ_s@o@r@@mfgsng adj ust ed under control of
the controller to recirculate return air in the second space to the first

space.10Br i SHlutibbascri pti on of the Draw ngs [ 0008] Fig. 1is a
di agram of entirety of an air conditioning systemaccording to a certain 25
enbodi ment[00&ibodi nent s

As a solution to the object, according to an embodiment, there is an air conditioning

apparatus including a first space, a second space, a first damper, a second damper, and a third
damper. The first space is connected to a cold space, having cold air reside therein to send to
15  the cold space. The second space has return air reside therein, as it is discharged from a hot
space. The first damper has an opening adjusted under control of a controller to take in
outdoor air to the first space, and is operable to have an open state in an emergency with a server
being supplied with power. The second damper has an opening adjusted under control of the
controller to discharge return air in the second space, outside thereof, and is operable to have an
20  open state in the emergency. The third damper has an opening adjusted under control of the
controller to recirculate return air in the second space to the first space.
Brief Description of the Drawings
[0008]
Fig. 1 is a diagram of entirety of an air conditioning system according to a certain
25  embodiment.
Embodiments
[0009]
There will be described air conditioning apparatuses and air conditioning systems
according to some embodiments, with reference to the drawing. The air conditioning systems

30  according to the embodiments work as a system connected to a server room having computing



[ 0009] There will be described air conditioning apparatuses and air

condi tioning systens according to sone enbodi nents, with reference to the
drawi ng. The air conditioning systems 30 according to the enbodi nents work
as a system connected to a server room having conputing 3 machines such as
servers installed therein, and adapted {0 provide services for normal run
of the conputing machi nes, including sending cold air, cooling conputing
machi nes dnabinpssuichgs seoversi ingpllee therein, @l:0hpt&Hogrovideshiyivss far s@meal run obtire 20
connected to an air conditioning system 1 according to a certain, .

enbodi mentCOmpHiEngs Bieings o Fieludmesepdling coMetibi OUN: ERMRUHEE ifAchines Histipalinga or

space 22 and.col d areas or spaces 21 defined as different spaces. Mire
speci fi calrfl@n,m% 8- sewer room 20 is separated into a hot space 22 and a set
of cold SH8g 21, by provision of racks 23 (23a, 23b, 23c, 23d) wth
closure plates 25, the racks 23 sewing for accommodati on of a set of

conputisng 10 naghi.Nehows!s eras réons20 codhedRME b ait cenditidaing; ssesh) 1 adcoRiig]to
There are fans 24 (24a, 24b, 24c, 24d) each provided to a rack 23 or for a
sewer. The cettaik smbdimentwihk keruer remm@d bavangstherginla cambaatipmcbf ot areasas space 22
revolutions of a fan 24 to take in cold air residing, jn a cold space 21,
cool i ng a Wdcoldarsanenapacys ¢ fefingd a¢ differens spages. o More §Pgc the gerveragema %0 15
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are arrays of openings orned in the fI%or 26, each in position to

supp! y10c ol fachines $ueh as £t 6f sevars enodddepietedyned by and bet ween racks arranged
with their air intake sides opposing each other, so cold air is let into
the racks [@l1]causi ng such streans of return air 20 as out-flowing to the

ot opace 22 LOQL2) The 8l s 90 IS da MDA S0 T

racks 23 as well as servers are each arranged for use of revolutions of a fan 24 to take in cold air
residing in a cold space 21, cooling a server working with heat dissipation, to let out as heated
15  return air to the hot space 22. In the example illustrated in Fig. 1, where the racks 23 are
mounted on a floor 26 that is double floored for under floor distribution of cold air from air
conditioner, for instance, there are arrays of openings 27 formed in the floor 26, each in position
to supply cold air to a cold space 21 defined by and between racks arranged with their air intake
sides opposing each other, so cold air is let into the racks 23, causing such streams of return air
20  asoutflowing to the hot space 22.
[0012]
The air conditioning system 1 includes an air conditioning apparatus 10, and a
controller 14. 'The air conditioning apparatus 10 is configured, as illustrated in Fig. 1, with a
first area or space 11 and a second area or space 12 separated from each other, and has a first
25  damper 13a operable for adjustment of the opening to intake ambient or outdoor air to the first
space 11, a second damper 13b operable for adjustment of the opening to discharge return air in
the second space 12, outside the air conditioning apparatus 10, and a third damper 13c operable
for adjustment of the opening to send return air in the second space 12, to the first space 11.
Here, the first space 11 is connected to the cold spaces 21 in the server room 20, by combination

30  of an air supply duct 31, the double flooring for under floor service, and the arrays of openings



controller 14. The air conditioning apparatus 10 is configured, as
illustrated in Fig. 1, with a first area or space 11 and a second area or
space 12 separated fromeach other, and has a first 25 danper 13a operable
for adjustnent of the opening to intake anbient or outdoor air to the first
space 11, a second danper 13b operable for adjustment of the opening to

di scharge return air in the second space 12, outside the air conditioning
appar at us 2ZGn therfldoa26. hiFudhaldhephot sf8e 22 petha bérecrfroom 24 jisumtmeetet tothe s¢vondpeni ng
to send return_air in the second space 12, to the first space 11. Here, the

first spacBacei?2;throughancunreiym dyct Fealloming lopepniiguration tg pfq%cesaéi%%m Ais8HY 20, by
conbi natiqn 3 f duct 31, the double flooring for under

f1 oor ser3F@b$ﬁ§ﬁaq?ﬁiné?ﬁﬁg%mﬁqqﬁﬁenlngs 4 27 in the floor 26. Further,

t he hot Sﬁaﬁg 22 in the server nom 20 is connected to the second space 12,

t hrough a a| return duct 32, allowi ng for configuration to produce a

constant air fl warthdratehg &mcﬁﬁhm@mgxﬁan 1thé first dpacesia doalipppdwith a Qdod}
SFurther, in the air conditioning system1, the first space 11 is equi pped

with an oumddd)ﬁ aueriilt 112,18 huraidifier 1141 3@J a dirdt @iribdpviar di1, and thesgachnd spacedf 11 r
bl ower 111, and the second sggce 12 is furnished with sec nd air bl ower

121. The dvmsbet withiarseqond gipRlgwery1 2o o[ThaOuidser ypite1i3yfe Hraesgite  at
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send to the paces 21. The second air wer 121 is operable to run

ret ur noai rairff ilewert 11e i opersblaeblda ,coludir, @ sdntl@o aher cobd Bsdicdsi 2101 Mhe sqepad aik us 10
or to the first space 11. [0014] The air conditioning system1, which is

r esponsi blbiovenr12¢ Gobpareples ter marrsiuimait fremsibe et space 22, out of the air conditioning
apparatus 10 or to the first space 11.

[0014]
The air conditioning system 1, which is responsible for cooling servers in the server
15  room 20, has to supply cold air from the first space 11 to the cold spaces 21 under prescribed
temperature and humidity conditions. Namely, for use of the server room 20 as a data center, it
is required to send such cold air as meeting those conditions (temperature: 18 to 27 0C,
absolute humidity: 0.0056 to 0.01071 Kg/Kg, relative humidity: 60 % or less) specified by the
American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE).
20  Here, the air conditioning system 1 is adapted for use of the controller 14 to control the air
blowers 111 and 121, coil 112, outdoor unit 113, humidifier 114, and dampers 13a, 13b, and 13c,
for controlling, among others, supply of cold air, efflux of return air, and the like. For such
control services, the controller 14 is configured to operate in accordance with temperatures
measured at temperature sensors (non-depicted).
25 [0015]

For high outdoor temperatures with which the outdoor air is undesirable to use, for
instance, the controller 14 operates to close the first damper 13a and the second damper 13b,
and open the third damper 13c, causing recirculation of air between the air conditioning
apparatus 10 and the server room 20. In doing so, the controller 4 uses the coil 112 for cooling

30  return air from the hot space 22, as it is taken in the first space 11, to produce cold air.



15 room 20, has to supply cold air fromthe first space 11 to the cold
spaces 21 under prescribed tenperature and humdity conditions. Nanely, for
use of the server room 20 as a data center, it is required to send such
cold air as neeting those conditions (tenperature: 18 to 27 0C, absolute
hum dity: 0.0056 to 0.01071 Kg/Kg, relajive humdity: 60 %or |ess)
specified by the Anerican Society of Heating, Refrigeration, and Air

Condi t i oni[Agl6Engi neers (ASHRAE). 20 Here, the air conditioning system1l is

adapted for use of the controller 14 to contrql the ai.r blowers 111 and
1217 coi | 112, duEbRolr GHIporas ovee i (RSB Tan e 4 AP ARSOUAT B3R  and

13c, for c LI . i , urn
air, and haphes sy ARl ¥ Gp P Bl dhclhesiRbbn e s Fpiptitnd

confi gur ededdAd ARAPE S, laRd B6&AINTRRE aaﬂ»zﬁ%etr 3d. € TRRiQ bUIES aﬁe@@yﬁ@a adtold air
tenperature sensors (non-depicted). [ 0015] For hi gh out door

t enper &t urte shendolchspabdscN, tukieretunt diodet oai frorm Sheld @pace 2B te tHecsecrsd, sphicer1?2 is
instance, the controller 14 operates to close the first danper 13a and the
second dardisshargginutsidedheogeepnditiening appiraiisiifer Fardew ogtlger tegperatuics &ilingt® on of
air between the air. conditioning apgparatus 10 apd the ser.) room 20.. In
doi ng so, IP??EE‘EéPFPWSﬁ F@%lt@nﬁ%ﬁ@ﬁ&i‘?’lnaﬁ‘ipf@% o] #W@O%S{%Phg’ﬁuﬁlof from
the hot s 2 it @he ' hlg £l i O PERC | d
air. 5 [8@%@']‘1%%11169%14’!%5:“? %r, @odroglo{at oolrlﬁ}zll&#ta(ﬁg\%grtgj?eﬁ ntlglrrpera g%eﬁt(’)han
return airegpe@ivklge outdoor air is available as cold air, for instance, the
controller 14 opérates to open the first danper 13a and the second danper
131), 1@nd [60K03e the third danper 13c. That is, outdoor air is supplied as
cold air 5 to the cold spaces 21, and return air let out fromthe hot space

22 to the second'ughercas ilustrated i KigHathgednayihess fsr L eingalled énthe first siarce 4l
apparatus ,10. .For. | ow outdoor te ratur failin t, the ecified
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il lustrategdidturiiagl. 1, there may be a filter 115 installed in the first
space 11, in position between a region common to the first danper 13a and

t he thisrd [6@rgper 13c and a | ocation of the hum difier 114. Provision of the
filter 15 enabl es dust renmoval from qutdoor air and return air. 15[ 0018]
Such being the cuskbeing thegase, heauicpndiining sysjan d s adapied iihaye saldiay, #wdlie col d
air, as it i oql ed. the coi.l 1 bei ng.ap air conditioner, sent to the
sewer roo rﬁoﬁgd %iéﬁﬁ Cf”égil%laﬁmga@ ar“e‘foﬂai_ﬁo‘bqr’rse‘ﬂ tt%{fhe PHETIRYY Z@’ apd, %F‘nb‘f(?,s’ % agai n
cool at the £o lhe 1difer:08m 263 5%&&* &ol ﬁ@hetc%gtliﬂffd? BlcHElatiol e Servé? rodnP20,

di scharge return air, téﬁlng I resh outdoor air, supplying to the server
room 20, f@rio Ak feﬂmn@@,n@m{%nﬂﬁféﬁpbﬁtm aaCcappRugababe bdivdrheomadkgor23, to
retain in a normal state. [0019] Such conputing nachines are

suppl i26d wioblnglosputingmawhines accoromodatgbinghe radkp g3, yo #ijn mkinohmal statconf i gured to
receive services froma comercial power source and an uninterruptible
power supdpdeUPS). That is, the power supply 40 nornally makes use of
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room 20 free o wn even i n the energency.
power supply (UPS). That is, the power supply 40 normally makes use of power supplied

25  from the commercial power source, but in an emergency such as interruption of power service
from the power source, it makes use of power supplied from the UPS, affording to keep servers
in the server room 20 free of shutdown even in the emergency.

[0020]
On the other hand, at the air conditioning system 1, which has available service of

30 power supplied from a commercial power source, there may be interruption of power service



[0020] 6 fromthe power source, as an energency causi ng shutdown of
operation also. Wth a service or services of power interrupted to the air
conditioning system1 like the above, the supply of cold air is to be
interrupted, while the sewers kept free of shutdown have their actions
surviving with dissipation of heat. Asdeat dissipation is continued, there
may be increased anbient air 5 tenperatures, with anxieties about

pot ent i al fromotbE pawer sourse ray er emergensy Caushg Shutdomﬂmner&ﬁmlhlgosﬂﬂemwlm ght be
adapted for use of a UPS service to have, operations, of ai ndi ti onj ng
system 1 SLPRFYigRs ‘&P@Wera!%"tegllpt%’é’rtb%ﬂwondgﬁ %éi’s“?"bqﬁr’ée&sag IS4PRIERENt s i n
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wel | as the second danper 13b is provided with a nmechanismfor actuation to
make i 5 opaiperduresywvieinticts aboatl poctntia) probienisvincserver actien.v i Thesirodonglicuving
interrupted to the air conditioning systeml1. For instance, the first
danper 13aysteme lamightbaadapisd farehaiiaskPeupice s hoie QP@I@U@iS @mircwgdlfl@rl@s to
make it open in energencies including.int erru%ﬁ;{o a_service, or
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mechani sm’a ap eé]} onriamgir@ ?AF dlﬂ' I{S&ﬁm% ac(ﬁﬁgt @ﬁtgﬁﬁ ; errer genC| es

i ncl udi ng @)ﬁFI‘VI ce or serV| ces of power interrupted to the air

condi tioning system1, affording to discharge return air in the second
space 102, outsi derecfose, di thecaincniditioning gysigmpdr acberding Qo thenehlesiimat, thé éirst
provi sion of parti cul ar mechani sms, there 20 may be use of a state of the
UPS suppl ylmmgerpﬂéaw wieB) as theseond idamper 13k previded thbarsmqsbms@ &)r 8@tHafion o of

power to t ers, to ma.ket m open. in the. energency deration
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22. Therefore, even'if the first air blower 111 is kept from bl owi ng, the
col d dpacearvids dfgoeer, elthwingiforian epured penig to takc ongloasaif iatoghfrstspacerldtimt i ng,

so air in the first space 11 streans into the_cold spaces 21. As air is
streani ng eMeEendithe flsosthe sprand damperol Jopks dotigpilapmeehanism adaped fior, ‘§’§uf§‘bace 11
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space 22 has raise pressures 50 are rotating, so air

in the hotthesma@@adlt%nﬁlrgra@pﬁ&us 1@t llhﬁd:aﬂg)fttﬂe pﬁaelsﬁ)ﬁc(ﬁr}ﬁnmame&ﬁmsxﬁs thdré 1S
returning fromthe hot space 22 to the second space 12, the
20 may be use of a state of the UPS supplying power to servers in an emergency, to provide a

service of power to the dampers, to make them open in the emergency, in consideration of
power consumption necessary for operation of the dampers to be small in comparison with
power consumption for the entirety of air conditioning system 1 and the servers.

[0022]

25 While servers are running, also fans 24 are rotating, producing streams of air from
cold spaces 21 to the hot space 22. Therefore, even if the first air blower 111 is kept from
blowing, the cold spaces 21 have reduced air pressures so long as fans 24 are rotating, so air in
the first space 11 streams into the cold spaces 21.  As air is streaming from the first space 11 to
the cold spaces 21, the first space 11 has reduced air pressures, whereby outdoor air is caused to

30 inflow through the first damper 13a to the first space 11.



5 second space 12 has raised air pressures, whereby air is discharged
t hrough the second danper 13b, outside the air conditioning apparatus 10.

[ 0024] Such being the case, there nay be an energency such as an
interruption of power service acconpani ed by functions of the air
conditioning system1l shut down wth, ng 10 others, the first air bl ower

111 and the second air blower 121 being kept from bl ow ng, where as | ong as
fans 24 arf@023ptating, there would be streans of air produced to a certain
extent, though being weak as air streans conpared with a situation in which

the air bl owers Likewisgneyen if thesseeongiaiiaver 1314s ke Framdlowipg dehpbipages?2 has
providing the first danper 13a d the. second dapper 1 are bath.open, it
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tenperature rise. [0025] It is noted that in the foregolng description, the
first danpéb, dubidealrechit doadiS@dmapp@Btuslhrper 13b have such nmechani sns t hat

make them open in emergencies including a service or services of power
interrupt d8024b the air conditioning system1, while the third danper 13c
may have such a jrechani smthat, makes,it close in enmergencies.. the third
danper 13c is or%?lég?’ﬁg?}ﬁ Cppdherg Hla%r%raﬂeeﬁlffgggcyvﬁﬁlgg‘% g%gﬁ%lﬂloﬁfzp(f“éﬂunabl e
to serve f ' RN i ol . i o ¥d t r r Lr from
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Past the power-interrupted situation, there cones a power-restored
situation, anegesdascld at edatihgy theeswald be etreama |of yirgpeduged togp epstainrpxientver e
before interruption of power services thereto,, whil E@ﬁg@ r_H)z(;ate bef ore

t he power it PEipg ek a8ral stemsgomppEsd 3ith) 3 SitRliop iy wersplland; s of
operation iy, consideration of tenperatures .n t.h ewner ' i gher
t han usual .131 ére{%‘ﬁ’?’?% In anomslgus 4 eﬂgﬁsh?r?wg’tngiﬂﬁgm%idr%l 8{%‘3{%1 %g‘#ef?g&’é‘gst em 1
as restore L i L L : rates
for a pr es??{r@%rgﬁlﬁ 'ﬁ%egfra E/}fa@@%ﬁﬂl ?Péﬁéﬁgé%@ﬁgg@ mt%!?lpemﬂg?sﬂtg ggtg?rﬁjéé ﬁ%%%éé’ﬁdggt he
second] sdanekchat@bretuin b Sukidopfordit@iccciralt hdard ta betvedanipesir ¢@litioningt s
close state, while 5 driving the air blowers 111 and 121 and the coi|l 112
for cooper appaatug 1) anslidhe senven nebnt 3% |allowing derrprevientiongf prablamssaeisisHgilviesaned
return air residing in the second space 12 to be mxed into the first
space, to pedeRREBCfSeVE? fue tp EMPGHBITY€o the sewer room having heated
return air m t he server room di schvged outside. This can prevent undue
power con ion by use of the coil 112 for cooling heated return air to

produce col d airy jg poted that in the foregoing description, the first damper 13a and the second

20  damper 13b have such mechanisms that make them open in emergencies including a service or
services of power interrupted to the air conditioning system 1, while the third damper 13¢c may
have such a mechanism that makes it close in emergencies. As the third damper 13c is
operable to close in emergencies where the coil 112 is unable to serve for cooling, it is possible
to avoid mixing heated return air from the second space 12 to the first space, thereby preventing

25  high temperature air from being sent as cold air to cold spaces 21.

[0026]

Past the power-interrupted situation, there comes a power-restored situation, where
associated devices are generally operating as they were before interruption of power services
thereto, while their states before the power interruption are not always still desirable as their

30 states of operation in consideration of temperatures in the server room raised higher than usual.



10 [0028] As will be seen fromthe foregoing, according to the
enbodi nent, there is an air conditioning systemadapted to work in
energenci es such as power interruption, to control dampers, for use of
streans of air produced by fans at servers or fans at sewer-accomodati ng
racks, to make use of outside air as cgld air, while having return air

di scharged outside, allow ng 15 for prevention of conputing machine

fa}l ures dq0@7o tenperature ri se by dissipation of heat in the enclosure.
Ref erence Signs list [0029 air conditionin aratus 201 first
space 12...secon@ tb’ﬁﬂ@’ét Mipe a‘i?‘lndltlonﬁlgrsy%?%\}\é‘? 1ep %pg asHation i‘g’PEie‘{)\ﬁiﬂHoor

ljj_zl t ggﬁf r%&were kl{eézar_lt_ro?]gg%ec}perra 68 mrglg)%%gn%cg vl oggl%e 10 }emer ﬂlem%per 13a
and the second damper 13b in their open states, and the third damper 13c in its close state, while
5  driving the air blowers 111 and 121 and the coil 112 for cooperation to take in and cool outdoor
air, without causing heated return air residing in the second space 12 to be mixed into the first
space, to produce cold air, to supply to the server room, having heated return air from the server
room discharged outside. This can prevent undue power consumption by use of the coil 112
for cooling heated return air to produce cold air.
10 [0028]

As will be seen from the foregoing, according to the embodiment, there is an air
conditioning system adapted to work in emergencies such as power interruption, to control
dampers, for use of streams of air produced by fans at servers or fans at server-accommodating
racks, to make use of outside air as cold air, while having return air discharged outside, allowing

15  for prevention of computing machine failures due to temperature rise by dissipation of heat in
the enclosure.
Reference Signs List
[0029]
10... .air conditioning apparatus
20 11.. first space
12...second space
111, 121.. .air blower
112...coil
113...outdoor unit
25 13a.. first damper
13b...second damper
13c...third damper
14.. .controller
20...server room

30 21...cold space



22...hot space 23 (23a to 23d)...racks 24 (24a to 24d)...fans 26...air
supply duct 531...air supply duct 32...air discharge duct 40.. .power
supply 10 CLAI Ms: 1. An air conditioning apparatus connected to a
server roomconfigured with a cold space and a hot space separated from
each other, including a server provided normally with a 5 service of power
froma comrercial power source and in energencies with a service of power
from an unht dotrsppdei bl e power supply and di sposed between a cold space and
the hot space, to have cold air supplied through the cold space, heated by
di ssi pat i oR3 Bakeid)-afackhe sewer, and di scharged as return air through the
hot space, i ondi tioning apparatus conprising: a first space
connect ed ?%Eﬁﬁgx%@ﬁd%?ﬁace, and adapted to have cold air reside therein 10
to send to, hghg&kg, ace;, a second space adapted to have return air as

di scharged fromt ot space reside therein; a first danper
configgred31paﬂaﬂﬁﬂ@mmppening adj usted under control of a controller to
take in outdoor air to the first space, and adapted to have an open state
in an ener §2neir dischagetduet 15 sewer being supplied with power; a
second damper configured to have an openi ng adjusted under control of the
control | er 400 PAVSCHBRYe return air in the second space, outside thereof,
and adapted to have an open state in the enmergency; and



a third danper configured to have an opening adjusted under control of the
controller 20 to recirculate return air in the second space to the first
space. 2. An air conditioning systemconprising an air conditioning
apparatus connected to a server roomconfigured with a set of cold spaces
and a hot space separated fromeach othgr, including a set of servers
provided normally with a service of power froma comercial power source
and in energencies with a service of power froman uninterruptible power
supply and 25 di sposed between the s§ f cold spaces and the hot space, to
have cold air supplied through cold §i heat ed by di ssipation of heat
at servers, and.dlscharged as retur i ou .

controller Confﬂgﬁﬁéﬁc?%ﬁ%gﬁ$ﬁ%?mﬁig“%?%x%g%&} |5%P%€p§%g%?%§3§@ﬁ?%g§air
condi ti oni r £ &DG: ther, including a 3ervér prévidddaformaRNMaci ed to

t he set ofﬂgﬁﬁﬁagégégé?ggig&gﬁggﬁéﬁd%% have co%d airlfeside 30 therein to
send t @ t Rervielof pdweadloth $punastial polveasaeeand isgragnaidapited stroich af/gweet ur n
air as discharged fromthe hot space reside therein; a first
danper corffonyar enntewuptibleepowar sppliiiand dispijsed bevweanroetd spaer and thekot spase, to
controller to take in outdoor air to the first space, and adapted to, have
an open st@tecqlé a’éﬁ“@%‘ijm the ‘iql“ff PG, eaé‘é\r/@'r @ssg@p%o@%b?ti@%sweﬁ A% over :

a second d er nf.i gu t I.Qck- adi control of the
controlleﬁ%ﬁ%@ﬁ%% ?wggﬁﬁglﬁﬁﬁﬁgﬁfqgﬁg&%gﬂg@%%ﬁ%hg%g@§¥M§%ﬁ@P%%£thereof,
and adapted to hg\gsapacOR&ihedtPiothd &bld §Racs R ARPEY to @6 cold air reside therein @
third danper configured to have an openi ng adjusted under control of the
cont r alol erto dédao thecoldspaegt € return air in the second space to the first
space. 3. The air conditioning systemaccording to claim2, wherein
the controller i@ seenmtlispareadantes tadake witurh aigs diseleeed dropm & hok spasevsside r om
the uninterrupti ble power supply to the servers at an end of the energency,
to close tR®¥hird danper. 4.The air conditioning systemaccording to claim

2 or e o T ohae ot B8RS bl AREH Bhifia S8TRE] ARy dnRORrEoRAEAD © 1 °

cool air in the Firét ST e ‘cont “I's configured to
wor Kk wi t h (2R i BEASLraf 'ty ihe BrsPfpaBOWRI adhptedMottafe altipah Sthte idn ddheRocROy@ith GBPP! Y
to the sewers at an end of the energency, for use of the cooler to cool
air. 15 server being supplied with power;

a second damper configured to have an opening adjusted under control of the
controller to discharge return air in the second space, outside thereof, and adapted to have an
open state in the emergency; and

a third damper configured to have an opening adjusted under control of the controller

20 to recirculate return air in the second space to the first space.
2.An air conditioning system comprising an air conditioning apparatus connected to a
server room configured with a set of cold spaces and a hot space separated from each other,
including a set of servers provided normally with a service of power from a commercial power
source and in emergencies with a service of power from an uninterruptible power supply and
25  disposed between the set of cold spaces and the hot space, to have cold air supplied through cold
spaces, heated by dissipation of heat at servers, and discharged as return air through the hot
space, and a controller configured to control the air conditioning apparatus,
the air conditioning apparatus comprising:
a first space connected to the set of cold spaces, and adapted to have cold air reside

30 therein to send to the set of cold spaces;



205. The air conditioning systemaccording to claim2, wherein the third
danper is configured to have a close state in the energency. 6.The air
condi tioning systemaccording to claim2, wherein the air

condi tioni ng apparatus conprises air blowers operable to produce streans of
air inthe first space, a first cold space, a second cold space, and the
second space, and 25 the controller is configured to work with an ended
servi ce of power afsecond spage adrptedde hays iebine aip envdischargep ifipm: Be hplespgeavsside at  an
end of the energency, for use of the air blowers to produce streans of air.
7.An air MFIBti oni ng system conprising an air conditioni ng apparat us
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space separated f _ _ servers provided
normal I'y W f.Re & cuflo¥t £ProQMe MAWBAce! AR AHIEODWRRY #hl Bbn AAVES an chrgaty WRh and in
energencies wth a service of power froman uninterruptible power supply
and di sposigtkeleis\beidp sipplicdseith gfweg,0l d spaces and the hot space, to have cold
air supplied through cold spaces, heated by dissipation of heat at sewers,

and di scharged as seemdrdamper corfigbigd Ho thase B topspiag adjusierh uades wantrad| af the
configured to control the air,  conditioning apparatus,. 5th i ondi tioni ng
appar at us PHFRYES 19 qiggharge return air 4n {he sgqon: ﬁﬁ%&v @%ﬁ?&h@rgﬁa g a??ée‘g@t%aﬁ? Wol d
spaces, and adapt t ) |d air reside therein to send to the set of
cold spac@g?nggglgggen%&s{%%égagéc;apt ed to have return air as discharged from

the hot space regif@ (faﬂlﬁér%ﬂﬁ%u}&ﬁo hivesh of djusRA Lihdi béiikol 6F thabatr@ller

openi ng adj usted under control of the controller to take in outdoor air to
the fil0st t6paeaate return air in the second space to the first space.

3.The air conditioning system according to claim 2, wherein the controller is
configured to work with an ended service of power from the uninterruptible power supply to the
servers at an end of the emergency, to close the third damper.
4.The air conditioning system according to claim 2, wherein
15 the air conditioning apparatus comprises a cooler operable to cool air in the first space,
and
the controller is configured to work with an ended service of power from the
uninterruptible power supply to the servers at an end of the emergency, for use of the cooler to
cool air.
20 5.The air conditioning system according to claim 2, wherein the third damper is
configured to have a close state in the emergency.
6.The air conditioning system according to claim 2, wherein
the air conditioning apparatus comprises air blowers operable to produce streams of air
in the first space, a first cold space, a second cold space, and the second space, and
25 the controller is configured to work with an ended service of power from the
uninterruptible power supply to the servers at an end of the emergency, for use of the air blowers
to produce streams of air.
7.An air conditioning system comprising an air conditioning apparatus connected to a
server room configured with a set of cold spaces and a hot space separated from each other,

30 including a set of servers provided normally with a service of power from a commercial power



a second danper configured to have an openi ng adjusted under control of the
controller to discharge return air in the second space, outside thereof;

a third danper configured to have an openi ng adjusted under control of the
controller 15to recirculate return air in the second space to the first
space; a cooler operable to cool air iRsthe first space; and air

bl owers operable to produce streans of air in the first space, a first cold
space, a sewonandiolethesgsadies, withna strhice spmved fropeaneynint¢ra:pioln powed wipplyandg
configured to work with an ended service of power fromthe
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I nto oper %béc@,ganﬁta%ﬁﬁyﬂer configured to control the air conditioning apparatus,
5 the air conditioning apparatus comprising:
a first space connected to the set of cold spaces, and adapted to have cold air reside
therein to send to the set of cold spaces;
a second space adapted to have return air as discharged from the hot space reside
therein;
10 a first damper configured to have an opening adjusted under control of the controller
to take in outdoor air to the first space,;
a second damper configured to have an opening adjusted under control of the
controller to discharge return air in the second space, outside thereof;
a third damper configured to have an opening adjusted under control of the controller
15  to recirculate return air in the second space to the first space;
a cooler operable to cool air in the first space; and
air blowers operable to produce streams of air in the first space, a first cold space, a
second cold space, and the second space,
the controller being configured to work with an ended service of power from the
20  uninterruptible power supply to the servers at an end of the emergency, for operations to open
the first damper and the second damper, close the third damper, drive the cooler into an

operating state, and drive the air blowers into operating states.



