1 Al R-CONDI Tl ONI NG SYSTEM FI ELD Enbodi nents di scussed herein
are related to an air-conditioning systemwused in a conputer room and the

| i ke. BACKGROUND I T (information technol ogy) apparatuses used in offices,
such as servers, storage systens, and network apparatuses, are often
installed in a conmputer room which may be hereafter referred to as a "data
center”, a "machine roonf, or a "server roontf. The |IT apparatuses such as

servers, storage systens, andpnef WosknHaRRa¢tysesya@rysually housed in an
| T apparatus nounting rack. For exarere, in a data center, plural IT

apparatus nounting racks are arranged in order. An I T
apparatus typi gagyni ncl udes a CPU and ot her functional conponents, which

Embodiments discussed herein are
related to an air-conditiocning system used in a

computer room and the like.

BACKGROUND

IT (information technology)
apparatuses used in offices, such as servers,
storage systems, and network apparatuses, are
often installed in a computer room, which may be
hereafter referred to as a "data center", a
"machine room", ¢r a "server room". The IT
apparatuses such as servers, storage systems, and
network apparatuses are usually housed in an IT
apparatus mounting rack. For example, in a data
center, plural IT apparatus mounting racks are
arranged in order.

An IT apparatus typically includes a
CPU and other functional components, which
generate heat by consuming power during operation.
Thus, in order to ensure normal operation of the
IT apparatus or its operational reliability, the
functional components need to be maintained at a
certain temperature or below. For this purpose,
an IT apparatus generally includes an airflow
generating component such as a fan in order to

AT i m YT e B Rt N T S o ]
LOrClLOlyY cool the internal functional L_;um}:)uut:ut::i.

Specifically, the IT apparatus 1is
designed to suction air of a certain temperature
or below wvia an air inlet, and an upper-limit
temperature of the suctioned air is pre-
determined as an operation-guaranteeing
temperature. At the data center, typically a
number of IT apparatuses are installed within a

certain space {(or room). Thus, the temperature



generate heat by consum ng power during operation. Thus, in order to ensure
normal operation of the IT apparatus or its operational reliability, the
functi onal conponents need to be maintained at a certain tenperature or

bel ow. For this purpose, an I T apparatus generally includes an airflow
generating conponent such as a fan in order to forcibly cool Lhe inteLhal

fulicLional conponents. Specifically, the IT apparatus is
designed 1o sucliop,alr, af a,CerlAls, L EaParAl Uf Soa) %f%élc%n?@ air inlet,
and an upper-limt ?errperatur t e suctioned alr is eterm ned as an

oper at i on- guar aﬁ?ﬁ@@ﬁﬁ@"t@rﬁbehéﬂ@r éiu%ttPhél'h%t}éeééntgé’rneﬁf’p?ieé’an% S Runber
of IT apparatuses appaimstaébed wilidis aheert@mpespacer  oisroom). Thus, the
tenperature 2 of ir,in the Shace r oo ma C ess er

hi gh due to the %%%F lgner at $d 9By the %'%alﬁpnalrg%useé %%1%?'53 ?E& tealrr%er ature
is controlled Waaar C@@rtcﬁltisenla@g a jnecopdidigl yonangdaws Eeft érss, an

mr'Conmt'On'%k§¥§b§mySpﬂ@ﬂ%ﬁ@dylﬁrgwdgﬁhbﬂ @g&&@mmogpﬁabmpro&oom
or 1n a separate space ( I’OOfT') i n order tOCHE event the alr teng)eratcure

~ from exceedi ng the oﬁ@rpaaﬁ%\ﬁegﬁﬁaé:nef eéPhg 1&Hper alurd OFCt hi€ 1°F
appar atuses. Thehai amzonnhmpemartguseysfemrdles&sqzqaada@q hehheaeemtied—in the

| T- appar atus i t i.-de I t tall ed
area, such as 3%%95 teﬁéleﬁ%l fq(?}rﬁpeelo%{:ta e ﬁaEggntfeE;a?‘igﬁééa@%\ﬁ§ t he
tenperature in the ﬁéém‘{"b‘?déﬁé@é)”il% RSP hd1 FP idpar at Goes heat

installed is nedmiakeed il aheermapbarpanad uf g#safalleddWarea to the  The

air-conditionin stem nay f | to d t h at he
outside while c&f‘guﬁatl nogPt Eggaﬁﬁn %#F%%%&:lfa %gﬁtt%fif%&eglr?‘%cal %QFBt he
relatively | owaenmpetatite ahe diuwichdiged o obfan daitra C@ﬁalttelro-nl machi ne

of the air- com%ﬁignw%ysy@ﬁ@mﬂémﬁypakuﬁ%tihaﬂh@rzdémetoqfgﬁ@céT

appar at us nountj ng L The rel ativel é/tl ow—terrEerature ﬂlet 45 t hen caused
to enter an | T HppiPacds Byt Ae ARRTORA GENeT atf g ‘donponaft built inside
the I T apparatusaisueliresdaatan. dewthis weynpéehe tORLE oprobledrow uncti onal

conponents in the IT appar %Irt@ F %Q:Q{c@ﬁtlgﬁeir?d rs§g%repd smglfaggd La d

relatively high tenperature | ecting heat fromthe functional
conmponents in t%‘énlf‘-Fgélﬁ-’;ﬁ‘f?aFGS dilssﬁ%%ﬁt&l ddter gea tvite ahExPatist + 96t | et of
the | T apparat ushiThe ﬁﬁ@@aég&dl@.lthes aqui ckhythet ufaned back ¢ o. the air
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machi ne. In the&F r-condi ni N ine, heat is dISSI ate ealr,
t her eby discharged from an air-conditioning machine of

the air-conditioning system is supplied to an air
inlet of the IT apparatus mounting rack. The
relatively low-temperature air is then caused to
enter an IT apparatus by the airflow generating
component built inside the IT apparatus, such as
a fan. In this way, the CPU or other functional
components in the IT apparatus are cooled. The

air that is heated to a relatively nigh -~~~

temperature by collecting heat from the
functional components in the IT apparatus is then
discharged via an exhaust outlet of the IT
apparatus. The discharged air is quickly
returned back to the air inlet of the air-
conditioning system and taken into the air-
conditioning machine. 1In the air-conditioning

machine, heat is dissipated from the air, thereby



3 producing | owtenperature air which is again blow out of the

air-condi ti oni ng machi ne. CGenerally, a nunber of | T apparatus
nmounting racks are arranged in order in the data center or conputer room
Under the floor of the data center, a space is provided in which the

| ow-tenperature air exiting fromthe air-conditioning machine flows. Such a
space may be hereafter referred to as an "underfl oor plenunt. An opening
portion is provi i.n_the oQr r in.o rr 1o let the

| owt enper at ur ]g(?(rguf::lgvéqolu%‘lﬂo?e{rﬁ%%%ggg%%gprgggrﬁ ugs (_)(I%ll %lt e floor.
The opening is prevndedtheaf the aAFriapadidiieathJdoMafeln® -appar at us
mounting racks installed ogearherfl0or, sonthpert her | ow beymeratuse air that

has flowed out of the opening up _onto the floor can pe suctioned.into the
| T appar at us nﬁ%??ﬂérlrggcﬂécgs are arrabffe ar? Pt o%ﬁt lﬁglr% Td%g%ar at us
mounting rack isenypircald ycpmnpvitded Faoa -f r Imdgacehef Gleer Todpgdrat us

nmounting rack. Jhesapksuctiogedpddethe ddodnhel iis fwkt Ber tust i oned
into the IT apparatus on the I T apparat uiﬁrmun m&lr ck and then discharged
out into the | FAPpRFIEART HoURE fg- T atk?t b8 '&31? h2lfAside of the IT

apparatus. The @nddicdehaiggdmeuthiofet hié oWb appiwabus isgacehaalyT appar at us
mounting rack |kﬁ%¥\/€%ﬁ%1be§gyg§ q the Q%ata@bsgﬁg%%gilggkt ha dnghnal

conponents of t apparatus. The warned ajr 1 n the I T apparatus nounting
rack i s then di&ehaP§ed g aPamtdian ekhabsto G et 15 st ded o Dhck
surface of the ddeappaialtsr Min NOnr aekid Mt oot he tcaripat ebw-oom  The

warnmed air then flows war d, .noves | ateral ng. .t il e
conputer room and*tAn $5° st ofﬁe%wi %tﬁg t % g#]rg %&n%?f?gﬁioﬁg%n%%ﬂﬁﬁe.
After having besh cotlcedlby fheod v - cohdi PPETiYY 4snactihedech@®a¥ is

again bl own outy 9f Lh& aixreendidiontRgorachaerTntpgdeannder floor space
as IthenpeHﬂﬁgSn%E%g racks installed on the floor, so that

the low-temperature air that has flowed out of

the opening up onto the floor can be suctioned

into the IT apparatus mounting rack.

The air inlet of the IT apparatus
mounting rack is typically provided in a front
face of the IT apparatus mounting rack. The air
suctioned via the air inlet is further suctioned
into the IT apparatus on the IT apparatus
mounting rack and then discharged out into the IT
apparatus mounting rack after cooling the inside
of the IT apparatus. The air discharged out of
the IT apparatus into the IT apparatus mounting
rack is warmed because of the heat absorbed from

ma

warmed air in the IT apparatus mounting rack is
then discharged via an air exhaust outlet
provided in a back surface of the IT apparatus
mounting rack into the computer room. The warmed
alir then flows upward, moves laterally along the
ceiling of the computer room, and then is
suctioned into the ailr-conditioning machine.
After having been cooled by the air-conditioning

the internal components of tne IT apparatus. The -



In the above air-conditioning system the |lowtenperature air that has been
sent onto the floor via the opening of thes conputer roomfloor is suctioned
into the air inlet provided in the front face of the |IT apparatus nounting
rack. However, not all of the lowtenperature air is suctioned into the air
inlet. Sone of the lowtenperature air may keep flowing in the conputer
room and becone mxed with warmair, which is then suctioned into the

ai r-condi ti oni ng, BRGRicN t’hlllQ Lhirs lcessgaﬁe B PYEHERRAr al Hr en@i rp £ pat has

not been suctioned into t | T apparatds nounting rack 1s not used for
cooling the | T @HpalatiedITAusa Ahe @oslity ©F ¢ EPéir?c@fJo?thépace as
air-conditioni n]gg\syste&rpdlsatowermr Further, the air

suctioned via the air inl et ”tk%g'eak Qnu gfgec%; &{1@1!}; q{boa:?ri%le%npountl ng

rack includes not only the Iow errperature air the dpeni ng
in the floor buthal sewtHemeraritvely aigh- ttfé“f«behatsurbee%ﬁlrS@ﬂtt HELEB8nput er

roomthat is priesentiRear +he aine |d5‘ﬂ)§hln-a“—t5f the tempenatu ednthe air
sucti oned |nt00§tfe I T.a para%us no ntl t?”o i's increased res&:lctil ng in a
decrease in co ?@reﬁ‘ 7 Bhty %8 hjen Shd? t Fortitg” y?fré)

Thus, 111 ordertiie preventfahbe @:ibl‘rdabcIlTn aroh Eadg vef fmeiehdyd ixahsds been

proposed to sepasabgethe ﬁ&écgllln Jhi chet h%wn%;ngra%r@ﬁyéeaw £9m ng out
of the opening porti on of e floor flows fromthe spaceln whi.ch the warm

air di scharged F¥omeRed Tl’éﬁﬁa %sa?'rﬁu&tni]ﬁgtracﬁgmﬁ s, TRY g0 di ng a
separating pl atieempetrhe coapatier taownkeege Japanesge il ‘dhepemnﬁtah’eat

Publ i cations No, 380% @g@ag%dn{\ﬂz &W@_@}?‘@%rm 2 1,0 ﬁf‘l

In a structure general use separatin pace ("cool - alr space")
in which the |dw@@rr§e1rcé1m@eéu rlrf%méhaneﬁﬂmécgﬁééél(omnm #FCRpage”) in

whi ch the war mmrtflll@wscgpye; hQrf@p_BdSﬁt-lt@@p}éﬁéeurtel‘leaj;ﬁoth&ltr Ispace i s
separ at ed fromthe ace of ghe conmp PQT E L exanp imnO one.

proposal, two O faelnT %%B rl&tnl?s rﬁ)ﬂ Ei i ng & |ns%1al Med'on* 'fe
conput er room ff®@ok dwcmaehat selde :&¢Dnt30foeiclersgothtehéflf*m@mplarﬂr@trla@ks are

opposed to eachrotber i OpgNiingGy POFEL RN dric Pr8Yi defk i pithe floor between
the two rows of the IT aP par at us ‘nounti ng racks, and separating plates are

installed to erfcPBEé g SpacE YFdtSReh St ¥$bSHows of the IT appar at us
nmounting racks, thus separ&tumtghélne ¢tdod -air spaceloibe spacetheodi-air

space) between fhe.twg.J oo ofe e | T,880a) At U mayNtd g, acks, may

generally be used as an aisle referred to as a By thus
separating the ReBNLdiNg spack, IBFYILRE INGE terper dtft el @Pr 1 owing out of
t he opening porﬂéﬁpeefattdheefla@w f_CEcﬁlwbﬁgaHlDtWEdft(tl’he @pl@hu@lrgedlm ntaethe IT

ZQE?L? \ljZI ?FEE#ggaggg’q%t%% %:hlé ap%agl\zglb’g uﬁt :éahg 1?%{3 aftfl ciently.
air of the computer room that is present near the
air inlet. Thus, the temperature of the air
suctioned into the IT apparatus mounting rack is
increased, resulting in a decrease in ccoling
efficiency of the air-conditioning system.

o .L.Llu:::, 11 OIC).E:J: L_u PLCVC.U.L_ LJ.J.C ucpfeaSE'

in coollng efflclency, it has been proposed to
separate the space in which the low-temperature
air coming out of the opening portion of the
floor flows from the space in which the warm air
discharged from the IT apparatus mounting racks
fiows, by providing a separating plate in the
computer room {(see Japanese Laid-open Patent
Publications No. 2004-184070 and No. 2009-36490,



However, in the above structure for separating the cool-air space, when the
| T apparatuses nounted in the | T appaLdLuss nounting rack require a |l arge
flowof air, the flowrate (volune of supplied air) of the | owtenperature
air supplied via the opening portion of the floor may be snmaller than the
air volunme (required air volume) required by the IT apparatuses nounted in
theI | T apparatus nounting rack. In this case, the air pressure within the
cool -air space wer than the air pressure of the 6 surroundin
space (hi gh-terffpgg%(aggr%gn%glp%gé). As a result, warmair may flow into the )
cool -air space via a slighfngap §hrilke sepad &hiedq bl &t 8§t B°Fap wit hin
th;ahl ;I'happfar at Lgsigsr@gatgiiggq[ I’@.ﬁﬁ. s@(y@l R equenrtdys -4 be \s@fam:@i'ljk ARy vhe;gone m xed
Wi e air s ioned into the apparatus nmounti.n c t here

| owering the co ?ngogf_ftieclp}%ﬁ&?.ture PETY fuiOW%O\a/vrel\(/je?t,ﬁ%os laec'?eely Y

separ ating the Cbeohrai-eispaseawetoutnamp igdpsths difmcalt duecwd Bast.

Further, various,{ypes0fat TnaPpAratdses HBY-He1rauUH eshhBet Res | T apparat us
nounting rack, so that variouS anounts of alé gﬁé need to be supplied to
I5 G Bty

di fferent cool -3§P2ER&EES. T ACRodigPH 2 Cict iCUIRU G s “cool air
to the nmultipl e&ecookxanp spaces ame equiopesd pmtar afewsordi tiloni ng

machi ne instal | g, arqynd the,hT 13RPaFAEYS MPUOT E AGACKe o SUMMARY
computer room floor such that the front faces of
the mounting racks are opposed to each other. An
opening portion is provided in the floor between
the two rows of the IT apparatus mounting racks,
and separating plates are installed to enclose
the space between the two rows of the IT
apparatus mounting racks, thus separating the
cool-air space. The space (cool-air space)
between the two rows of the IT apparatus mounting
racks may generally be used as an aisle referred
to as a "cold aisle". By thus separating the
cool-air space, only the low-temperature air
flowing out of the opening portion of the floor
can be allowed to be suctioned into the IT
apparatus mounting racks, so that the low-
temperature air can be exclusively introduced
into the IT apparatus mounting racks efficiently.

However, in the above structure for

separating the cool-air space, when the IT

apparatuses mounted 'in the IT apparatus mounting
rack require a large flow of air, the flow rate
{(volume of supplied air) of the low-temperature
air supplied via the opening portion of the floor
may be smaller than the air volume (required air
volume) required by the IT apparatuses mounted in
the IT apparatus mounting rack. 1In this case,

the air pressure within the cool-air space may
become lower than the air pressure of the



In view of the foregoing, it is an object in one aspect of the invention to
provi de an air-conditioning system capabl g of introducing | owtenperature
air efficiently into the IT apparatus nounting racks and supplying a

requi red amount of lowtenperature air to each of the IT apparatus nounting
racks. According to an aspect of the invention, an
air-conditioning systemincludes a ceiling plenum di sposed above a ceiling

of a room an ajr- i £.i_oni chij i i i | s of the
room a plural ist%rggﬂg'filanp%a%gf% n{)muﬁgﬁng%?f%gggégﬁg%osi%géﬁ?é pf?ﬁs?a ity of
rows, with rearréaeés ofvaie BTrappayr af b vmount P ngheackaC i naadj ateat et wo
rows O]E)posedftqrhﬁﬁclﬁ @,tllfl_e_:rlita di@pe_‘wn pahti deqd NGt boar ¢ dhspesed bet ween an
upper face of the plurality o appar at us. mount i ng .rack nd the ceiling;
an end- 7 par t‘?‘i‘i?oY’iilrjfg’lbrba?}aediI poagéﬁaﬁgtév\%senmgﬁngﬁél%frgcgﬁace bet ween
adj acent two r dWwsneégulertpl wr akihtey i rinT adpparay ub evsute | Mg xescksl Bhd t he

harmalt space Gedl bead bt e tner bar it ont n boars and Lha e @

e . upper, partitioni ng, boar nd.t he
end- partitioni ngf Bbar &.heﬁ%bﬁeilpiwpr‘?g“o‘ggnitﬁ‘ge p%‘???&ﬁlgco%%gﬁigéeﬁ@mr m ai r
space with the ceiling pl eAume vBR EFc DESCRIHPT1 GNsE@P DRAVWLNGS the
FIG 1 is a sc 1 C.Cross: sectj. f.a f : :
nount i ng rack; EBLLE éﬁaéél glo%lé)ﬁli:ugtn%ta%%ﬂjtghgsi ﬁd;}%glgfgagf 3%%% center
in which an ai rt@oR@Pti-onifiiy S8 remvatebP Beng YRE EnBddilent 1 is install ed;

apparatuses may be mounted in the IT apparatus
mounting rack, so that various amounts of air may
need to be supplied to different cool-air spaces.
Bccordingly, it is difficult to supply cool air
to the multiple cool-ailr spaces as required from
an air-conditioning machine installed around the

IT apparatus mounting rack.

SUMMARY

In view of the foregocing, it is an
object in one aspect of the invention to provide
an air-conditioning system capable of introducing
low-temperature air efficiently into the IT
apparatus mounting racks and supplying a required
amount of low-temperature air to each of the IT
apparatus mounting racks.

According to an aspect of the
invention, an alr-conditioning system includes a

ceiling plenum disposed above a ceiling of &

room; an air-conditioning machine disposed in an
internal space of the room; a plurality of IT
apparatus mounting racks disposed in a plurality
of rows, with rear faces of the IT apparatus
mounting racks in adjacent two rows opposed to
each other; a upper partitioning board disposed
between an upper face of the plurality of IT
apparatus mounting racks and the ceiling; an end-



FIG 3 is a plan view of a part of a roomin which the IT apparatus
mounting racks are installed, as seen fromthe ceiling side;

FIG 4 schematically illustrates a part of a data center in which the
air-conditioning systemaccording to Enbodiment 1 including a Iocal
air-conditioning machine is installed, FIG 5 schematically

illustrates a structure of the Iocal air-conditioning nmachi ne according to

Embodi ment 1, ooytieionin g By 1 818 SCNAMBLL €, €105 Seehion pfaan | T

appar at us nDuntlng rac I nc an o nlng portion provi i n an uppef
face; SpaceFIbGtWegéhér%Jté}%%P y W9 usevEt € theei Rdilde* 0¥ °¥ dat a

cen% elrI i 3 whi chy anTai raycpmﬂatuwmlsysh@mmngdam@ tioh&Embedilneng ; 2 i s
installe

schenmmat i cal I I F of a data
center in whi chftfe?ai§ ejcjgﬁ?igt & nlgn%ygtem%c}&o ' a(IE E%Blogfﬁmant 2
including a | oce¢idingcortddveoni mpe pmchilfe 9B2C8 enClosed by the
upper partitioning board and the end-partitioning
board. The ceiling opening portion connects the

warm-air space with the ceiling plenum.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic cross-section of
an example of an IT apparatus mounting rack;

FIG. 2 illustrates the inside of a
data center in which an air-conditioning system
according to Embodiment 1 is installed;

FIG. 3 is a plan view of a part of a
room in which the IT apparatus mounting racks are
installed, as seen from the ceiling side;

FIG. 4 schematically illustrates a
part of a data center in which the air-
conditioning system according to Embodiment 1
including a lecal air-conditioning machine 1is
installed;

FIG. 5 schematically illustrates a
structure of the local air-conditioning machine
according to Embodiment 1;

FIG. 6 is a schematic cross-section of
an IT apparatus mounting rack including an

openlng portlon pJ:OV_LU.eU. in ant upper s_auc:,

FIG. 7 schematlcally iliustrates the
inside of a data center in which an air-
conditioning system according to Embodiment 2 is
installed;

FIG. 8 schematically illustrates a
part of a data center in which the air-
conditioning system according to Embodiment 2

including a local air-conditioning machine is



instal l ed; and FIG 9 schematically illustrates a structure of
the local air-conditioning machi ne accordighg to Enbodi nent 2. DESCRI PTI ON
OF EMBODI MENTS Preferred enbodi nents will be explained with reference to

t he acconpanyi ng draw ngs. An | T apparatus nmounting rack 10
for housing a plurality of IT apparatuses wll be described. FIG 1 is a
schematic cross-section of the IT apparatus nounting rack 10. The IT
appar at us nount.i 0 ingludes a box-shaped enclosure 12 with a front
face 10a t hat clé{r}g%%ﬁg%g#edélgﬁd closed. In the _enclosure 12, there are
provi ded shel ves on whi ch FEGapparafisas 1ica 1nr dubhv 2416 &5 power supply
units 16-1 and slxﬁrﬁcawherrmmtedegq&h@@@veimmfitﬁm@@ tnbeHine
apparatuses 14-1 thrqu 4-6_a he r supply units 16-1 and 16-2

i ncl udes a coola}cnch’%gﬁ%gTh]teo c%ggioﬁitgl %ﬁg\é\gdti ons air froma front face side
of the apparatus, cools the internal parts with the air, and then

di scharges the @idckipmm@N egt EagR$TdeNafs t he apparat us. An

intra-rack intake/discharge partitioning board 12a is.provided in the
encl osure 12 at a positi onPfleiee]Fr? teﬁ%)‘?&bﬁ?nf%ascewﬁbi uhe IT

ci ppaLdLub nourimbaiiaeki 50i t Aheelfle appacatiseshéd4ak admpag i 6 and power

supply units 1%&:‘%‘99?1 16-2 are housed in the enclosure 12 with their front

faces surrounde y Ae i ntra-rack intake/dischar ge partiti og& ngpboard 12a.
a

Specifically, the space i nPihed enePB&drd- U9 MU At £& Gt Font si de
and a rear sideidystihe fa gniutaces wfotheT epparatuses will be

described. FIG. 1 is a schematic cross-section
of the IT apparatus mounting rack 10. The IT
apparatus mounting rack 10 includes a box-shaped
enclosure 12 with a front face 10a that can be
opened and closed. In the enclosure 12, there
are provided shelves on which IT apparatuses 14-1
through 14-6 and power supply units 16-1 and 1l6-2
are mounted one above another. Each of the IT
apparatuses 14-1 through 14-6 and the power
supply units 16-1 and 16-2 includes a cooling fan.
The cooling fan suctions air from a front face
side of the apparatus, cools the internal parts
with the air, and then discharges the air from a
rear face side of the apparatus.

An intra-rack intake/discharge
partitioning board 12a is provided in the
enclosure 12 at a position cleoser to the front

face 10a of the IT apparatus mounting rack 10.

The IT apparatuses 14-1 through 14-6 and power

supply units 16-1 and 16-2 are housed in the
enclosure 12 with their front faces surrounded by
the intra-rack intake/discharge partitioning
board 1i2a. Specifically, the space in the
enclosure 12 is separated into a front side and a
rear side by the front faces of the IT
apparatuses 14-1 through 14-6 and power supply



apparatuses 14-1 through 14-6 and power supply 9 units 16-1 and 16-2 and
the intra-rack intake/discharge partitionigng board 12a. Thus, the IT
apparatuses 14-1 through 14-6 and power supply units 16-1 and 16-2 suction
or collect air fromthe front side of the intra-rack intake/discharge
partitioning board 12a and then discharge the air toward the rear side of
the intra-rack intake/discharge partitioning board 12a. Because the space

within the enclgsyre 3245 gﬁgarleg_ezd by qt he d ni rasrack, ipt ake/ di schar ge
partitioning board 123, alr_ does not easily flowfromthe rear side toward

the front side ‘dtt#he/HtTabragR idrakel dicschad gBOFdrtit78ni ng Woar d 12a.
The front face thda of thed daapparsat U$-outsdcwgghadk 10 4odr pespondi ng to

the front face closure 12)_ jnclud apeni ion_12b.
Air can be int rsgjo%%gg %&olrri?%uggi ée %Itlfg Héoﬁzts ?lé{::égr%tdﬂa (?ﬁtggg%%oée%c?ggure 12
via the front dpedinghgoritoentizddeoncfhéhst hertRand,2Gh a rear face 10b of

the I T apparat Ush H®KBYIdIG: $128 kg0 ((£0f I eSReNMh fgbbe tdel 2 gaknfaceneh the
encl osure 12), .herﬁ iseepré)l\%/i ded a rack-re%r-face openi ng Bgrtti on 12c. The
air di schar ged $0° tH8 F&ar AT d818f TREF St 4T abk AintkeY drdchdhge
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The front face 10a of the IT apparatus
mounting rack 10 (corresponding to the front face
of the enclosure 12) includes a front opening
portion 12b. Air can be introduced from ocutside
the front face i0a into the enclosure 12 via the
front opening portion 1i2b. On the other hand, in
a rear face 10b of the IT apparatus mounting rack
10 (corresponding to the rear face of the
enclosure 12), there is provided a rack-rear-face
opening portion 12¢. The air discharged to the
rear side of the intra-rack intake/discharge
partitioning board 12a can be discharged to the
outside of the rear face 10b via the rack-rear-
face opening portion 1lZ2c.

Next, an air-conditioning system

according to Embodiment 1 is described. FIG. 2
schematically illustrates the inside of a data
center 20 in which the air-conditioning system
according to Embodiment 1 is installed.

The data center (computer room) 20
includes a space enclosed by a building material
22, such as concrete, forming a room (space) 30

enclosed by a floor 32, a ceiling 34, and side



10 walls 36. In the room30, a plurality of the IT apparatus nounting racks
10 are installed. Under the floor 32 of the room 30, an underfloor plenum
24 is fornmed in which owtenperature air flows. Above the ceiling 34 of
the room 30, a ceiling plenum?26 is forned in which warned air fl ows.

Plural air-conditioning machines 40 are installed between the ceiling

pl enum 24 and the underfl oor plenum 24. The air-conditioning nachi nes 40
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I n accordance presen partitioning boards 50 are
provi ded between the upper Iéhd‘fsh©f etXWéHQJe‘ar lfldd&trated in FIG. 2,

the IT apparatus mounting racks 10 are arranged
in six rows. Each of the IT apparatus mounting
racks 10 extends in a direction normal to the
plane of the drawing sheet of FIG. 2. Thus, FIG.
2 illustrates only the six IT apparatus mounting
racks 10 at the end of the rows of the racks.

The IT apparatus mounting racks 10 in the
adjacent rows (such as those in the two rows to
the left of FIG. 2) are disposed with their rear
faces 10b opposed to each other. 1In the floor 32
on the side of the front face 10a of each of the
IT apparatus mounting racks 10, there is provided
a floor opening portion 32a configured to supply
the low-temperature air from the underfloor
plenum 24 into the room 30. On the other hand,

in the flioor 3Z on "'i:'he"side u.L l_uc rear face 1Gb

of each of the IT apparatus mountlng racks 10 no
opening portion is provided. Namely, the areas
on the side of the rear faces 10b of the IT
apparatus mounting racks 10 do not communicate
with the underfloor plenum 24.

In accordance with the present
embodiment, upper partitioning boards 50 are
provided between the upper ends of the rear faces



11 10b of the IT apparatus nounting racks 10 and the ceiling 34. FIG 3 is
a plan view of a part of the room 30 as seen fromthe ceiling side. As
illustrated in FIG 3, the upper partitioning boards 50 are provided
successively along the rows of the I T apparatus nmounting racks 10. Al so,
end-partitioning boards 52 are provided at the ends of each of |ong narrow
spaces defined by the upper partitioning boards 50 and the rear faces 10b

of the adjacent, J. T app t i C . Specifical{y, and
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i.e between the rear faces 10b of the adjacent
IT apparatus mounting racks 10. The long and
narrow spaces are separated from the remaining
internal spaces of the room 30 and are referred
to as "warm-air spaces" 54.

As described above, no opening portion
is provided in the floor 32 in the areas
corresponding to the warm-air spaces 54, so that
the warm air is not communicated to the
underfloor plenum 24. On the other hand, the
ceiling 34 in the areas corresponding to the
warm-air spaces 54 includes ceiling opening
portions 34a which connect the warm-air spaces 54
with the ceiling plenum 26.

An air-conditioning system of the data
center of the above structure functions as

follows. =~

conditioning machines 40 suction the warm air
from the ceiling plenum 26, cool it, and then
send the cooled, low-temperature air intoc the
underfloor plenum 24. The low-temperature air
flows out via the floor opening portions 32a in
the floor 32 of the room 30 and into cocol-air
spaces 56 in the room 30. The coocling fans of

Referring to FIG. 2, first, the air-



12 the I T apparatuses in the IT apparatus nounting racks 10 suction the air
in the cool-air spaces 56 into the |IT appagatus nounting racks 10 via the
front faces 10a of the I T apparatus nmounting racks 10. Because only the
cool -air spaces 56 in the room 30 are provided with the floor opening
portions 32a, only the |lowtenperature air can flow out of the underfl oor
pl enum 24 via the floor opening portions 32a and then into the cool-air

spaces 56. e, npes at Yee @ r trQeC&poIln @il ces 56
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& ot

pl enum 26 vi a tHe® tePritng RPERFNn rtions 34a. The warmair that has
entered the celllng pl enunT26 i sowgakemsucd tomed iyr t he ditre condilti oni ng
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10’ the Warmairr[oglgl)gg%% 5r4ac letoh.e CIeﬂlllispgt%leenfman@emperature air
is suctioned into the IT apparatuses 14-1 through
14~6 and power supply units 16-1 and 16-2. The
low-temperature air suctioned into the IT
apparatuses 14-1 through 14-6 and power supply
units 16-1 and 16-2 is turned into warm air as it
absorbs heat from the internal functional
components. The warm air is then discharged out
of the IT apparatuses 14-1 through 14-6 and power
supply units 16-1 and 16-2. The warm air is then
discharged out of the IT apparatus mounting racks
10 via the rack-rear-face opening portions 12c of
the rear faces 10b of the IT apparatus mounting
racks 10 into the warm-air spaces 54.
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air spaces 54 flows 1nto the celllng plenum 26
via the ceiling opening portions 34a. The warm
air that has entered the ceiling plenum 26 is
again suctioned by the air-conditioning machines
40, turned into low-temperature air thereby, and
then supplied into the underfloor plenum 24.
Thus, the air ccoled by the air-
conditioning machines 40 circulates through the



In this case, because the cool-air spaces 56 and the warmair spaces 54 are
separated from each other by the upper pattitioning boards 50 and the
end-partitioning boards 52, the warmair inside the warmair spaces 54 does
not easily flowinto the cool-air spaces 56. Thus, only the | owtenperature
air can be efficiently supplied into the IT apparatus nounting racks 10.

In accordance with the present enbodi nent, each of the warmair spaces 54
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can be supplied to each of the rows of the IT ar at us unting racks 10.
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row requires more amount of cooling air (low-
temperature air) than the IT apparatus mounting

racks 10 in the other rows. In this case, a

larger amount of cooling air needs to be supplied
to the one row of the IT apparatus mounting rack
10. Because the floor opening portions 32a via
which the low-temperature air flows out of the
underfloor plenum 24 have substantially the same
size (or area) for the various rows, it is
difficult to supply a larger amount of low-
temperature air from the underfloor plenum via



This effect is not obtained when the cool-air spaces 56 are divided. Wen
the lowtenperature air supplied to the coal-air spaces 56 does not reach
the flowrates required by the I T apparatus nmounting racks 10, warmair nay
15 enter into the cool-air spaces 56 via a snall gap in a separating plate,
such as the upper partitioning boards 50, or a gap inside the IT apparatus
nmounting racks 10. As a result, the intake air tenperature of the IT
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machi ne 60 i nclWided &Msox:anaped ferkPdSaPe B2 1h @AISEHE a heat exchanger 64
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outlet 62b is p&?o?/?ﬁggusl'ﬁ%oﬁg 1]-g(er 18)4 the "aread™de Fne
ends of the rows. Therefore, as indicated by

arrows 1llustrated in FIG. 3, the low-temperature
air supplied to the cool-air space 56 in an area
corresponding to the reow next te the row of the
IT apparatus mounting rack 10 requiring the
larger amount of cooilng air {(low-temperature
air) can flow intoc the cool-air space 56 in the
area corresponding to the row of the IT apparatus
mounting rack 10 regquiring the larger amcunt of
cooling air (low-temperature air). Thus, a
sufficient amount of low-temperature air can be
supplied to the row of the IT apparatus mounting
rack 10 requiring a larger amount of cooling air
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amount of low-temperature air can be supplied to
each of the rows of the IT apparatus mounting
racks 10.

This effect is not obtained when the
cool-air spaces 56 are divided. When the low-
temperature air supplied to the cool-air spaces
56 does not reach the flow rates required by the

IT apparatus mounting racks 10, warm air may



16 disposed on the inside of the air inlet 62a. The air blower 66 is

di sposed on the inside of the exhaust outhet 62b. The | oca
air-conditioning machine 60 is disposed above the | T apparatus nounting
rack 10 with the air inlet 62a opened into the warmair space 54 and the
exhaust outlet 62b positioned above the front face 10a of the I T apparatus
mounting rack 10. Thus, the warmair suctioned via the air inlet 62a from

the warmair Space. 24 i.g £ophed o1 he; heal exghanger, 64 andqhen fupned
into lowtenperature air. The | owtenperature air is passed throug he air
bl ower 66 and diBchafged kA alfHe febéhatist SoURT et S62BE THEP 6wt enper at ur e
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10 may be lacking. In this case, a local air-
conditioning machine 60 may be provided as
illustrated in FIG. 4, so that cooling air can be
additionally supplied only to the particular IT
apparatus mounting rack 10 for which the amount
of low-temperature air to be supplied is lacking.

The local air-conditioning machine 60
may be attached to the upper partitioning board
50 above the particular IT apparatus mounting
rack 10 lacking in the amount of low-temperature
air to be supplied. The local air-conditioning
machine 60 takes in warm air from the warm-air
space 54, cools the warm air, and then supplies
the cooled air into the cool-air space 56. Thus,
the low-temperature air can be locally supplied
to the IT apparatus mounting rack 10 located

below the local air-conditioning machine 60,

FIG. 5 illustrates a structure of the

local air-conditioning machine 60. The local
air-conditioning machine 60 includes a box-shaped
enclosure 62 in which a heat exchanger 64 and an
air blower 66 are disposed. On one side of the
enclosure 62, an air inlet 62a is provided. On a
side opposite to the air inlet 62Za, an exhaust
outlet 62b is provided. The heat exchanger 64 1is



17 cool -air space 56 may be warned by the increased tenperature of the
upper face of the IT apparatus nounting ragk 10. Further, as illustrated in
FIG 6, a rack-upper-face opening portion 12d nay be provided in the upper
face of the IT apparatus nmounting rack 10A. In this case, the warmair in
the I T apparatus nounting rack 10 is al so discharged via the

rack- upper - face opening portion 12d. Thus, in accordance with

the present enbodi man]'Eedt (e #B%ggar%&le“ @l{&gebgﬁrrdslép%gr%%r owldﬁg al ong
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temperature air is passed through the air blower
66 and discharged via the exhaust outlet 62b.
The low-temperature air discharged via the
exhaust ocutlet 62b flows downward along the front
face 1l0a of the IT apparatus mounting rack 10
located immediately below the local air-
conditioning machine 60, and is supplied into the
IT apparatus mounting rack 10.

Next, an air-conditioning system
according to Embodiment 2 will be described.

In accordance with Embodiment 1, the
upper partitioning boards 50 are provided along
the rear faces 10b of the IT apparatus mounting
racks 10. In accordance with Embodiment 2, the
upper partitioning boards 50 are provided along
the front faces 10a of IT apparatus mounting

A large portion of the upper face of
the IT apparatus mounting rack 10 faces the space
to the rear of the intra-rack intake/discharge
partitioning board 12a. Therefore, the upper
face of the IT apparatus mounting rack 10 may be
warmed by warm air. Thus, when the upper face of
the IT apparatus mounting rack 10 is facing the
cool-air space 56, the low-temperature air in the



18 portion 12d flows into the warmair spaces 54 instead of the cool-air
spaces 56. Thus, in accordance with the present enbodinent, in
addition to the effects provided by Enbodi ment 1, the cooling efficiency of
the air-conditioning systemis further inproved by nore reliably separating
the warmair spaces 54 fromthe cool-air spaces 56.

Preferably, as illustrated in FIG 8, a local air-conditioning nmachi ne 60A
may be provided.do additionalLy sprovi depeoqldngeal hyonlet Onthe dded
apparatus nounting rack 1 acking in the amount of 'lowtenperature air to
be supplied. temperaturerpaf| §&g WreEordi1s oRfnd facht né PEGA HaySbe
attached to thenalppetnpariadkoniong boardheG abaye itilesd Trappear at s Frieunt i ng
rack 10 that is: |acki j a e ture, ajgr

suppl i ed. For ZGXa?r%[ %,Q%tléhglégggl rj%bgr]é c%%giln%% iﬁggﬁgcql{ nleélgomt §k2§ei n warm
air via the wami@ytdspace sBhecydre ¥ héaw® mhi Fheadd tdeRagdiptfes the
f:ool Ffl air ilrlt@cldlhheteﬁgl I‘r_?_é(EkSQ@QAQ 56n ThHS s lcovsé ?Tgﬁ:’eatw&ﬁgaigﬁlm&im Ee
ocal Iy suppli to_the appar at us unting rac ocated bel ow t he

| ocal ai r-condiq_th%nFhgar?@cafﬁ%gu@oﬂougglng FheR 5IQI G° Qa?FIOustrat es a
structure of tRkl4obakgaid -coaditticont dgkmugitare-664Ae |aPFENGNYI, parts or
elements simla,tp;LRosedllustrated in FIG 5 are designated with simlar
reference nunerals. The | ocal air-conditioni ng machj neEgOA i ncludes a

box- shaped encl osure 62A i chiB RESACEXERAFyI 82 SAE &SP Pl over 66
are di sposed. @mmneisicde: Of thhe wgned ospre 624 cadng rboakds Gda ase

provided. On t erfé'r%e%ppaof&ﬁg the gﬂohfﬂ' 2528 19 %(Pat'ﬁ% let 62b is
provi ded. The heat exchanger 64 is disposed on the inside of the air inlet
62, while the @ipparatus mounting racks 10A, so that the upper

faces of the IT apparatus mounting racks 10A face
the warm-air spaces 54.

FIG. 7 illustrates an example of the
inside of a dzta center 20A including an air-
conditioning system according to Embodiment 2.

In FIG. 7, parts or elements similar to those
illustrated in FIG. 2 are designated with similar
reference numerals in order to omit redundant
description.

In accordance with the present
embodiment, the upper partitioning boards 50 is
provided alcong the front faces 10a of the IT
apparatus mounting racks 10. Thus, the upper
faces of the IT apparatus mounting racks 10 are
facing not the cool=-air spaces 56 but the warm-

o VS Sy A & B - N Y T e - -
Li

S -0 R - . T My iR S, SR D
air 3padces J4a. TIIeYeToOre, "tne 1LOW-CEMpeiracure

air in the cool-air spaces 56 1s prevented from
being warmed by the upper faces of the IT
apparatus mounting racks 10. Further, as
illustrated in FIG. 6, even when the rack-upper-
face opening portion 12d is provided in the upper
face of each of the IT apparatus mounting racks
10, as illustrated in FIG. &, the warm air

discharged via the rack-upper-face opening



19 bl ower 66 is disposed on the inside of the exhaust outlet 62b. Further,
air inlets 62c and 62d are provided in thegupper face and | ower face,
respectively, of the enclosure 62. The | ocal air-conditioning
machi ne 60A i s di sposed above the I T apparatus nmounting rack 10 with the
air inlets 62a, 62c, and 62d opened into the warmair space 54, and with

t he exhaust outlet 62b positioned above the front face 10a of the IT

apparatus mouniing fagk B0 Thuss Le et LA, sHoLianed yLaot o air inlets

62a, 62c, and 6 o the warmair space I's coaol ed by the heat
exchanger 64 ard %tusaddoifnttdh ¢ ofeordmpel bt 8PE%HTF. °Fhe | owtenperature air
is then passed through theraius bl owes c66 whsn dies eharigethei @ tdee axhaust

outl et 62b. The l.owte rature_air. di scharg i : et 62b
fl ows domnwardeéf}bo%%l?%@ecf’r oht FEEE'T %go??t %&%’T%%%Z%@%E@E%’dﬁ%g rack
10 | ocated i mmidi dErebgdbeleovt t he Itdeal caphidchdt £ Fésile @achifnd '6DA and

then supplied into tBaqht apRanat us, SDemt iRY 1@£Knd@. improved by Thus, in
the air-conditioning styLstangiaccordl ng to an.enmbodi ment, ent r% of rmair
in awarmair Sace FALG A LHoPERAT TphRd L4F bi° plediert P a Son%/\@

| ow-t enper at ur € raim the ke effadcirerdpacsapplded into the | T apparatus

mounting racks. Further, aP'[:c G r ody gmound pf 3 howLerpgr alu gz ai g can be
supplied to each of plural apparatUs nounting rac Al l

) S.
exanpl es and céndi?FBhal 1Engaage et BE A&E hn&r éﬁ%t%"ﬁ&e&ef or
pedagogi cal purpasesdka ald dbeirdadeslly wider standiowgl 1he eriwentnbdmn and
the concepts cqntr.ibut b he _i_.nve t. u ri rt d are to
be construed a%aoetrlga \‘/iﬁt h%)u]{)a?Flr%utsaﬁgﬁﬁfcol%s(‘{]c%gggec]ir!?i%Qaiglkgnrgec%?ed
exanpl es and cdonidgt tavpgnthopt low-temperature air to be supplied.

The local air-conditioning machine 60A
may be attached to the upper partitioning board
50 above the IT apparatus mounting rack 10 that
is lacking in the amount of low-temperature air
to be supplied. For example, the local air-
conditioning machine 60 takes in warm ailr via the
warm-air space 54, cools the warm air, and then
supplies the cooled air into the cool-air space
56. Thus, low-temperature air can be locally
supplied to the IT apparatus mounting rack 10
located below the local air-conditioning machine
60A.

FIG. 9 illiustrates a structure of the
local air-conditioning machine 60A. In FIG. 9,

parts or elements similar to those illustrated in

renc

'_I
By

(g
M
8l

FIG. 5 are designated with similar

numerals. The local air-conditioning machine 60A
includes a box-shaped enclosure 62A in which a
heat exchanger 64 and an air blower 66 are
disposed. On one side of the enclosure 6ZA, an
air inlet 62a is provided. On the side opposite
the air inlet 62a, an exhaust outlet 62b 1is
provided. The heat exchanger 64 is disposed on
the inside of the air inlet 62, while the air



20 does the organi zation of such exanples in the specification relate to a
showi ng of the superiority or inferiorityiof the invention. Al though the
enbodi ments of the present disclosure have been described in detail, it
shoul d be understood that various changes, substitutions, and alterations
could be made hereto wi thout departing fromthe spirit and scope of the

I nvention. CLAIMS What is clained i; 1. An air-conditioning

system conpri sifng, e, 66 is dlsgmgfé | pg F%'r?é‘uﬂhg'l%i%os@ﬁ aheve a ceiling

of a room an air-con tlonlng hi pe dlsposed In an |nterna
er, alr inlets 6Z2c and

space of the rcompaust outlet 62b. Furt
62d are provided in the upper face and lower face,

respectively, of the enclosure 62.

The local air-conditioning machine 60A
is disposed above the IT apparatus mounting rack
10 with the air inlets 62a, 62c¢, and 62d opened
into the warm-air space 54, and with the exhaust
outlet 62b positioned above the front face 10a of
the IT apparatus mounting rack 10. Thus, the
warm air suctioned via the air inlets 62a, 62c,
and 62d into the warm—air space 54 is cooled by
the heat exchanger 64 and turned intoc low-
temperature air. The low-temperature air is then
passed through the air blower 66 and discharged
via the exhaust outlet 62b. The low-temperature
air discharged via the exhaust outlet 62b flows
downward along the front face 10a of the IT
apparatus mounting rack 10 located immediately
below the local air-conditioning machine 60A and
then supplied into the IT apparatus mounting rack
10.

Thus, in the air-conditioning system
according to an embodiment, entry of warm air in
a warm-air space into a cool-air space can be
prevented and only low-temperature air can be
efficiently supplied into the IT apparatus
mounting racks. Further, a required amount of

~ ) o~

Jow-temperature air can .L)C :::u;:)yJ..Lt:u tO each ©OFf

plural IT apparatus mountlng racks.

All examples and conditional language
recited herein are intended for pedagogical
purposes to aid the reader in understanding the
invention and the concepts contributed by the
inventors to furthering the art, and are to be
construed as being without limitation to such
specifically recited examples and conditions, nor



a plurality of IT apparatus nmounting racks disposed in a plurality of rows,
with rear faces of the IT apparatus nountppg racks in adjacent two rows

opposed to each other; a upper partitioning board di sposed
bet ween an upper face of the plurality of IT apparatus nounting racks and
the ceiling; an end-partitioning board di sposed between an end

of a space between adjacent two rows of the plurality of |IT apparatus

mounting racks A0dsthe Cellings B on of such exBnffldLNgnoRem ng portion
provided in the céiling above a warmair space encl osed g t he upper
e

partitioni ng borelcahd el ehdrpartiti bRi g YFrdng of t wherein the
cei | ing openi ngspos ki o icopnget s riter VarAkan spackewitivéheieeil ing pl enum
2. The air-congg ionin stemaccording to claiml, erein the upper
partitioning b i%ﬁ?ggg&ﬁéﬁaeﬁm%Q§%F?ﬂgSrégf_téﬁ_%réﬁgﬂs |

disclosure have been described in detail, it

should be understood that various changes,

substitutions, and alteraticns could be made

hereto without departing from the spirit and

scope of the invention.




face of the plurality of IT apparatus nmounting racks. 3. The
air-conditioning systemaccording to claiprl, wherein the upper
partitioning board is extended along a front face and an end face of the

plurality of IT apparatus nmounting racks. 4. The
air-conditioning systemaccording to any one of clainms 1 through 3, further
conprising a local air-conditioning machine including a heat

exchanger di spgsed-ghove at |east one of the plurality of IT apparatus
mounting racks and configured to cool air in the warmair space; and

an air blower dBHtglfed-tdIBEBWTe cooled air out near a front face of
the at | east one of the plurality of IT apparatus nounting racks.

5. The air-conditioning systemaccording to claim11, further conprising:
an underfl oor plenum di sposed under a floor of the room and a floor
openi ng portion provided in

1. An air-conditioning system
comprising:

a ceiling plenum disposed above a
ceiling of a room;

an air-conditioning machine disposed
in an internal space of the room;

a plurality of IT apparatus mounting
racks disposed in a piurality o©of rows, with rear
faces of the IT apparatus mounting racks in
adjacent two rows opposed to each other:

a upper partitioning board disposed
between an upper face of the plurality of IT
apparatus mounting racks and the ceiling;

an end-partitioning board disposed
between an end of a space between adjacent two
rows of the plurality of IT apparatus mounting
racks and the ceiling; and

a celiling opening portion provided in
the ceiling above a warm-air space enclosed by
the upper partitioning board and the end-
partitioning board,

wherein the ceiling opening portion

connects the warm—alir space with the ceiling -

plenum.

2. The air-conditioning system
according to claim 1, wherein the upper
partitioning board is extended along the rear



the floor in a cool-air space between front faces 23 of the IT apparatus
nmounting racks in two adjacent rows, 22 the fl oor opening portion
connecting the cool-air space with the underfl oor plenum

face of the plurality of IT apparatus mounting

racks.

3. The air-conditioning system
according to claim 1, wherein the upper
partitioning board is extended along a front face
and an end face of the plurality of IT apparatus

mounting racks.

4, The air-conditioning system
according to any one of claims 1 through 3,
further comprising a local air-conditioning
machine including

a heat exchanger disposed above at
least one of the plurality of IT apparatus
mounting racks and configured to cocl air in the
warm-air space; and

an alir blower configured to blow the
cooled air out near a front face of the at least
one of the plurality of IT apparatus mounting
racks.

5. The ajir-conditioning system
according to claim 1, further comprising:

an underfloor plenum disposed under a
floor of the room; and

a floor opening portion provided in

the floor in a cool-air space between front faces



23

of the IT apparatus mounting racks in two
adjacent rows,
the floor opening portion connecting

the cool-air space with the underfloor plenum.




