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application is based upon and clains the benefit of pqiorit fromthe prior
Japanese Patent Application No. 2011-166089, filed on\SepteENmNMEmmmmﬁmE,i :
the entire contents of which are incorporated herein by ref . :

[ 0002] Fol | ow ng enbodi nents rel ates generally to a cdnputinq datasseent er .
More specifically, a nodular data center w th nodul ar conponents suitable
for use with rack or shelf nount -servers or conputing systens, for exanple,
are disclosed. BACKGROUND [ 00¥8PUAARDRMTBFENEER center is able to
correspond flexibly to a requirenent of expanding servers. Conpared to

construct I [8&)1 f T?.ﬂs a%xfi%gilfurx] % bdg‘%cla upcog r?lt g Ela{rgsséh %e&ﬁ%é SrEo'mQ frbllfl1l t{'ng {)ﬂg"
i on of e ular da I's able to eted

const ruct ! Iar a‘center _ e CO In a short
time. [O0OWparmie PasauforlicanenNe cilEA64089.48pkon Senremleeri2f, HPénthaiertii t h ease
and achi evdoR@n&Re&wlith SAVinBFHork fed @XRACEHLLR RS Ng the open air for cooling
i nside the data center. [0005] Research and devel opnent of eco friendly

t echnol ogy including the nodul e and the nodul ar data center have been done.
[ 0006] St ritfEidr es of a nodule or a nodul ar data center are required to
wi thstand a bi g earthquake. Wen the nodul ar or nodul ar data center are put

in the shi %hﬁ sea -%QF strucL res arE required. .to miths?an the
. g ! Q t W
swayi ng of [89(?122 shi (E)w% R e nte?nr((:e for. SBRI"EF Saﬂ)lpﬁrllfl%]qa “F NGS
specifically, a modular data center with modular components suitable for use with rack

or shelf mount servers or computing systems, for example, are disclosed.
BACKGROUND

[0003] A modular data center is able to correspond flexibly to a requirement of
expanding servers. Compared to construction of an existing data center inside a existing
_ building, construction of the modular data center is able to be completed in a short time.
[0004] The modular data center is able to take In open air with ease and achieving
energy savings is expected by using the open air for cooling inside the data center.
[0005] Research and development of eco friendly technology including the module and
. the modular data center have been dohe. ' o
[0006] Structures of a module or a modular data center are required to withstand a
big earthquake. When the modular or modular data center are put in the ship on the sea,
the structures are required to withstand the swayiné of the ship at sea or anchor.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Fig. 1 is a perspective diagram illustrating the configuration of a module and
an air conditioning unit according to a first embodiment;
Fig. 2 is a dismantlement perspective diagram illust-réting the configuration of
a module according to a first ermbodiment; _
Fig. 3 is a dismantlement pergpective diagram illustrating the configuration of
a module according to a first embodiment;
Fig. 4 is a connection diagram illustrating the connection of a module and a
rack according to & first embodiment: -
‘ Fig. 5 is a ms_tgniﬁed diagram illustrating the configuration of a curtain
according to a first embodiment;

Fig. 6 is a sectioned diagram illustrating the configuration of X-Z cross section
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[0007] Fig. 1 is a perspective diagramillustrating the configuration of a
fodul e and an air conditioning unit according to a first enbodi ment;

Fig. 2 is a dismantl ement perspective diagramillustrating the
configuration of a nbdule according to a first enbodi nent; Fig. 3
Is a dismantl enment perspective diagramillustrating the configuration of a
rodul e according to a first enbodi nent; Fig. 4 is a connection
diagramillustrating the connection of a nodule and a rack according to a

- first enbocfiavesule according to a firfflegbodmest: a magni fied diagramillustrating the

configuration ofp;@ 7CY5 LA RnACHAINTudtPatitelthd ShaSiRA IBOV erdst Goetibn 1 S @
secti oned mill stratln e.configuration of X-Z cross section

t
1111111111T%T%i i i m@t%hg ewbodiments /gyl e according to a first

enbodi nent ; Fig. 8 is a magnified diagram illustrating the configuration of a curtain

according to a first embodiment;

DETAILED DESCRIPTION .

- {0008] A modular according to one embodiment includes a housing; a cooled medium
mounted on a first position within the housing; and a curtain fixed at least one point of
the cooled medium or the housing, stretching in response to movement of the cooled

medium from the first position, and dividing the housing.

FIRST EMBODIMENT

[0009] A first embodiment is described by referring to the drawings.

[0010] Fig. 1 is a perspective diagram illustrating the configuration of a module and
an air conditioning unit according to a first embodiment. Fig. 2 is a dismantlement

perspective diagram illustrating the configuration of a module according to a first

embodiment. Fig. 3 is a dismantlement perspective diagram illustrating the
configuration of a module according to a first embodiment. . |

{0011] The modular data center 10 , as shown Fig.1 and Fig. 2, includes a housing 12
shaped rectangular or hexahedral structure and a rack or plural racks stored in the
housing 12. Fig. 2 shows eight racks 14. According to the first embodiment, the modular
data center 10 and the air conditioning unit 40 are connected by a two-way air traffic
constituent such as a pipe or a metal can through the air inlet 22 and the outlet 24, The
module may be installed on land, on sea, on a ship on sea, on plane in sky, in the sea or
in space. The module may connects to a container includes a generator providing
electrical power 10 servers or air conditioning unit such as UPS‘- stands for
uninterruptible power supply or a cooling tower. The mﬁdular data center 10 may be
called the container data center, the module data center, or the cell modular datacenter.

[0012] The air eonditioning unit 40 is illustrated as an air-cooling system, but the air
conditioning unit 40 may be used a liguid cooling system that circula-tes a heating
medium or a solution such as water to a cooled medinum when the modular data center
10 installed near a lake, river or ocean. The modular data center 10 may be installed
inside structures such as a bullding or outside of structures. When a data center
accommodates a plural containers or modules, a part of the plural containers or

modules may be installed inside_ of buildings and the others be installed outside of



Fig. 7 is a sectioned diagramillustrating the configuration of X-Y cross
Section of a nodul-e according to a first enbodi nent; " Fig. 8 is a
magni fied diagramillustrating the configuration of a curtain according to
a first enbodi ment; DETAILED DESCRI PTION 10008] A nodul ar according to one
enbodi nent includes a housing; a cool ed nmedi um nounted on a first position
W thin the housing; and-a curtain fixed at |east one point of the cool ed
medi um or the housing, stretching in response to novenment of the cool ed
medi um f r JHRHETEs £ Thedpodydi deforentel ) BRX/ FEPAY e RoplEs Ayverrt RESFERBODI VENT
[ 0009] A fdurlshs € ghrodediBaponies getesabt, Betermal cleételt powg dederbtve of rawiclgs. :

[ 0010] i Guioctiid Soufd: RELSREE bh WeneflAl AMek L] LALTDA, LR CORLhENGRN] On Of 2

nodul e an an air conditionin g.unlt accor |n tO a |rs HE Flg 2
is a di smetFIcERERtcOPEnpEE fiogle drugimminter |th%sr eariPRgnt HasteanrPYisr 28 on of a
nodul e accasdilaiglatdcetel 10 siay esinects Withtan ekiegnal $ide8 oawibissmnheniation

per spect i y, tgregmmrﬁg%t{a@ L0de e SR0flalrAblion. afud Japdulenasgor ding to

aflrst enbodi men ata center 10, ‘as s Fig.1 and
Fig. 2, irdpisaesihs h rrw&tagererraﬁé& lrf’étcf’fa‘i’fg‘ﬂ’lmé’rCOBW%‘%BE%PF‘e?fF”&Fn%taF%Ct ure
and a racktiested pt assahbledatestasth o @dndtallddneation ShagoflRlar Fitg cerdersivomshei ght

racks 14. Accolididith lﬂm,tlt?mfa& E§§na%9§£90l!f'¥%5té E\ﬁ;emélbﬁ Alrofidl £ ?{b%? 10 and
the air conditioni ng uni t are cohnected by a'two-way alt tra

const i tuerﬁ““giﬁéﬁc}’a%“é‘lbﬁeb‘é*tor a netal can through the air inlet 22 and the
outl et 24. [dthe] mmdwbﬁaimy 1Des h met-Hkd BehsD1p thandh, fofiedS&asteel) mldmBilab oON Sea,

on plane i ]!5‘]RIS 1@ ffb@@re“ﬁﬁ@rc&{ llaghc% eecong%}gerrﬁe%;yehm h&)@cqﬂ % rp?ckEc? a

cont ai ner |nc u enerator rOVI ectrical servers or air

condi t i oni HR§Luy tor §thrﬁta%blwsﬂst9 errd%tafnorn aﬁuﬁrflense&%nsraélyp%érn%ﬁbr y or a
cool i ng t owegths Ehi®', nRd20', &, délf 45’ d6ns 2561 0r imaythae 10aGkedallyhthecontagiener dat a

center, the ol Geidil @ s8R &F 1 0r W6, WABEEIdo MRERLARLACER Ghie +b 8012] The

air conditioning unit 40 I's i Ilustrated as an air-cooling system but the
air condi tFSARREAMEED ey be used a liquid cooling system that
ci rcul at es [a01Ak A prglespaidih@ined ng0Estdddry e hiichasywateasht limitasucloak 68 medi um

when t he nraﬁyrsa«rmtqﬁreeom@tcermﬂ,gr r@%@l}r}eﬂc&%ﬁe@mmk@use@ ¥&itaRbrs0Ggan. The
nodul ar data .center. 10 be i nstal insid ruct ures sucgaas a

bui | di ng CFSeBUP $Tpfa o Y R ‘er’ﬁ“’ o Bodh PR pousiEoRRb AR tee 2 pl ur al
cont ai ner sCartaimedulresqdules having @hy btier pize imalengdniavivgh,oran hagbdueg beay be

installed \fgi @& RUAIIREI AR pRE QlRGES fQ&ox‘yQﬁ&ﬁE 'aedi'ﬁé}%rslb&%of?f

bui | di ngs. , The m)duhar ata center onnect w th oo |n t ower,
gener at or SRRRTAEsAfipn lagatian pp a‘ﬁ(ﬂ%&r @éﬁmr%re t&“t"rfé? tom BEtPR ¢ power
gener at or , bomaeingugiledam ekdchy itoichowslwagenercattamership eresgenty fgpother suppl y

unit, a COEHP&%E& 18 M@cﬂﬁ&eéﬁ%néblé% \b%rconé’c&ucﬁeé:%%aéagg 8—{ aé“%dkkln?p ra
accommdat t.ho equr{) 20 ustrate above. g’g‘ﬁ%a dat a center 10

S
nmay connec& ekirg- pEhgrPta Fe\/ﬁof‘@b“eér 2\ fpsehaeso thE&‘itP’E?rFOH’é‘E%r k. The
nodul ar dattauccent er sphyrifadsstsotuae ipandligomoto Whe dibpaweentpesad rtekdredtdier eon.
The nodul ag,-gata center 10, a part of or every corrponents or elenents are

contor 10 GPO T otak iflam BRO AP RS LA o Ry B R By . Peare.
super vi si owhftch riofigér mimferet plabticsi Floardcksidcdre asbleam deepimenguigtes thin server
shaped a blade. The rack 14 has a plurality of housing units separated by walls and the
plurality of housing units eccommodate the servers. The servers are arranged in same
direction. The arrangement of servers makes a eold area and hot area. At the cold area,
air inlet 22 intakes air cooling the servers and at the hot area, outlet 24 emits warm air
to the outside of the container 12. For instance, EIA standard’s racks which have 19
inches in width and 1.75 inch in height (any length in depth) are able to be used as the

container 12. In addition to the container, JIS standard’s racks are able to be used.



[00131 The container 12 is a box-like housing that is forned of steel,

al uminum or FRP, which is fiber reinforced plastics. The container 12 nmay
has a hook to be picked itself up, or a breathable wall to nmaintain an air
exchange. Generally, the container lengths is 10", 12', 20", 24', 44', 45",
46', 53'; 56', or less than 1.0'. Generally, the container wi dth and hei ght
is 8, 86", 9, or 9 6 Various 1SO standard containers are able to be
used as the contai ner [ 00141 A pre-designed container not exceeding

t he hi ghwayPHitier §hthe raﬁ»thaw&ﬁlgéé wrtraﬂe the ragly hayreonedr MORESEIt ai ner
212, but ofrixge acositla@tionterusad\bubstitusddor 1Ge midi iy atcevatsibd ridy laxjpkann in this
embodi ment;, cgﬁl&lttm h%ba% bgrgga'ﬁl i £lsch;9)u§l)l@go 15‘@ ae tﬂgr&ﬁﬁ%Qth%pgér@%%ds or

nodul es havi ng any other size In , , Oor _1n be
used. Conthg 778k Badpgva ipeandidionsr atlwénagtlzaé‘éheettéwe §ke gprp a&%?rythte gk 114 a
di ff er ent ahocatthasr fx (emearsurfn&tnalot adtwoen theGadkd Dinaralndle asi@aiabt 2 Gaddre

transport ggd.4 Q! Q&a}sﬂ&l f%l !segyt.ﬂ'sgﬂx % R ?:}t%&?l Q;yacg!?f" 1629 BV ‘I%g ldc%b 3i§ﬁat ruck,

rail way, or cont ainer sh re s e contal ner es are
able to benéar?gtdraae%eayt\ﬂwdeéé}ee top R betiomy of thaptkaldy Thovealet &g andrihs
structurerafk therecond ai slgie ok Andvajaldngvide pottydeeditiakcorsinuded tingace oh uharar

ST UCT Ur @5, e SRRET, 'tlfé@'Tl?éur Lt Cpdshii labi BeOsHifi6a BPQV Rtdroped
hexahedralsustcreuct ure. Hiq tTﬁgp rsalc? §4B|egtraa egrl d shgpeﬂ1 IEB S|fng that is
fornmed of catthatake g ¢ifii num or - FRP, which is fiber reinforced plastics. The
rack 14 ar &oaél & pleceaﬂ@ezmdﬂtlamﬁemanaﬁﬂuma i8 hiapedk a4deac@tord ieantyack 14
has a pl urgld:-byoafs Qf?sua%leﬂ& b\é%'ul feo BRAUAL Qﬂup.a){n Y& Sevafish £e|i3§rapés% ald ty of

housi ng units acco;qm f serverg The servers are a%f:fan ged in sane
di rect i on . coRARey 7 e SRR L8 sehykates an ppppalsrege offhe FUtaiBftea. At
t he col d dReato aahst arazi ehd 2201drttraekePs>r anaterg0o | fieriflet inatesial ingresviarsdo air t he hot
area, out lsﬁzh 254 &Wn‘iﬁ cmﬁﬁ@ %Jtaltlg pyg}&aﬂgtﬂbqgtlﬁ’é fob@he%@ %a@ér&‘ﬂ n%ngse For

i nst ance, EIA st ard's racks aveé |nc es inwd 75 inch
in hei ght tﬁﬁgfd|cgﬂgﬁsﬁrﬁwﬁéﬁtmteeﬁeca’bPeUt Bhe qreedp A%ISt% %‘bﬂ‘teet? r 12. In
addi ti on tig drheneg patiphearglr surfdteSofshandatidts1. dckembaresubfebtesubld abe clis éd.

Subst i t ut eged Qe AQKL @&'Eadﬂ?ovﬂh@gozﬁhﬂm 128grn¥a%§1etrc§ﬁlﬁ§usédn@ﬁh @ul 119 one or
nor e serv r racks are a“aﬁ be used. Substituted e rac havi ng' a

server, VIRECResREG PG uemmféctﬁ&feﬁ%ﬁewr 1 rapf &4 t“b parigeld: Perls s al so
possi bl e tage pblade wallearogok inkdiel thg cantaeey @2 havidg tthie detackatiastrmguaninai r
condi ti onqﬂacelot etertetetpy 2 Amm thEER 1R ICRFIdRR MRS LG FACKonLhaaNd

cont ai ner c&; sur.f acg)'e or between the rack 14 and the container 12
(under s- Lff’ieé é;f cmﬁésp%t’tlea‘to U8t separating the internal space of the
- cont ai ner 03] AVieotthacwmeaiverd 2athechdk birzahamyabeorUSdik attht hetdiops et bott om

of the racl, },émt L@engﬂatd%tss%%ometm ok rﬁeéd@rfer @@csﬂm 18kd gtgaete nove
along the |nugus cq}nt act .on t%g(ﬁ?sur ace each other. Their

rel ative g%lat“fa ’ﬁ’s’i gt E%F‘e"tf‘lé’e’b PP 465 fiEpeofiriain &b Hqifake or
et c. [ OOEG]rdllon cpitaio as pfefesahiy. Vsenvihi cintainer He Clommacld 34 exthie megangor 8k 14,

gener at or ;.05 @0 ¥wekiak RERAY GbSitLh€h aPh Bnt, NelB1eAHhteH:E Qudng RlREST Cur tain
e container 12. For instance, the curtain 16

16 is a curtajn s r at
separ at es yﬁ“ﬁﬁt"%ﬁﬁ@‘l“%%@%"n%“s?he container 12 into a hot area and a cold
area. For MRQ18t VBiag thé cestainl 16 manarfixall onrtperwppausdd of gier padlat B6 as thol yvi nyl

chloride, JR{@leriis 15Hfr@tfafaﬁ3ﬁ‘biﬁhe &Qﬁhbﬁéﬂ@scihé %dﬁlgle&ﬁa L& dn@ltﬁe dn@ar se

t extured cl .ot hes, o&gg &t[erlals 1 The curtal 16 is
fixed on t40eMPECR 49 4H] Ctt‘)ﬁr?g A4 ’V‘Bﬁaét"ﬁi JF“P &‘e‘sdt ‘t??eﬁl’é‘ém"éhbr? ngo A
menber subjoticendefche agrtzin dbi o ths camatiatt the fartaiorl6thHagingeidstie fordecabbirea

cont ai ner clZainletReROLr 1IGAMNE a6 cdrfaih ta@elt@gblgwstb@m tit@wb@awoﬂgn&%gnet s put

in four points e cont ai ner arator are

b o to RO RGT HERmETEHE: Ehiarhey e ik G o A HSLARIER S

st ruct ur e.tht flepbéditearcfortriggdiur t ai n, a menber subj ect having a dividing or
separating [(ﬁd{@Pt’ﬂh@%aﬁ&dzeas&%BﬁE GRe tAMRCLd O 1S ARbE2E & tt%ntt%edmth [(R017] When
t he contai ner the rack 14 or the separator 18 fix on the curtain 16 at
one poi nt, having hardness above a certain |level is needed for the curtain
16 to separate the area inside the container 12. As the curtain 16, a fold
type curtain Such as an accordion curtain is preferable. Wen the container
12, the rack 14 or the separator 18 fix on the curtain 16 at.nmany points
such as a line, flexible materials such as polyvinyl chloride or cloth are
able to be used. [0018] Wat the curtain 16 is not fixed on the upper side
of the pallet 26 or the container 12 is preferable. If the earthquake hits
t he nodul ar data center and the pallet 26 nove in the direction of |ateral
vibration, the rack 14 is able to slide with holding both end of the
curtaln 16 In the .case that the curtaln 16 haV|ng elastlc force above a
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container 12 through the prop 28. The pallet 26 is able to use as a aisle
that people can nove on. [0020] The pallet 26 is shaking according to the
Vvibration of the prop 28 when the nodule is swayed by an earthquake. After.
the end of the vibration of the prop 28, the pallet 26 gets back in place.

[ 0021] The prop 28 is a positioning nenber to position the place of the
Tack 14. [0022] The follow ng describes the structure of the container 12 -
conprises the nodul ar data center 10. As shown in Fig. 1 though Fig. 4, the
cont ai ner ceptaingr EHrpphadetdic byorLSuPrarallsti?d weble tanserred vslatkatgariiaea t hat has
four sidesmovassl a under surface. At | east one surface of the container 12

(upper surtag G@Nnt a encl 0; sur a he cont ai ner
12 (under LO% ﬁ)a ee‘is(aalﬁ Sié’lﬁ? %x%caugfget(? ﬁ’ Ao %Cﬁ%e’x(f?aus b om t he
hot area tringfule is Swerﬂdl}on@dedrdtqeake Aftet 'é?&@pd@ﬁelesuhrfaaeleofdﬁletph@ Botheai ner 12
(upper surﬁaagteg)segetstMeLgp@g@i ner 12 (encI osure surface)b, and the container

12 (under an_ailr su penin at. su I|e r fromthe
cold area. %dpﬁha%gz pm}?%g 18%%%11;6061%%%?( c’e&qr‘eigg’gttg ]flﬁ‘ée he msl‘ ?Jne hot area.
The air suf929 Sperflinyinp desapibby ke t»tﬂrectarer of et cprgainef dér COMPaﬁESt Mee air in

t he hot arre@uigrematdaetealm Acscmd*ﬁimgn Hug Fithe tRUdatARrab id depesdt ai ner
12. These open| ngs ke th e cont ai }8‘83‘\‘}&?"1‘(3 o ci rcu U S and

achi eve an” et FREEE PUE S0t PR T ot e RE9Ey RS m?aleiﬁurlt?aﬁet M s
enbodi mentledshone saripst of the cdotomer g2t (hamerrﬁalkfese)pe@plﬂenbwsﬂlgl endougo i nsi de
aRd out 1; rsQBfa&eblﬁ e@xﬁtt&e(iﬁniﬁfneﬁ r212 (grmmuff%)céﬁas &Ehelrlaiﬁa@eeddgﬁhmzqhgepar ates
the inside { e two rs ecotal I’ .
havi ng thexg&usk %ﬁcﬁ?o ?I‘ebﬁ 16" Ke tha LFlem’tone‘Pgﬁrt‘fart g?geasﬁ am a“ cF/ or air
pressure tohetaiiep 12 megaarfsme ﬂla@kntamer K2 Eemlesuewmcr%n@mi the d@@algﬁred

smal | er t hanuhde shtk@¥als ahlawuparyeae@i\g mesmmbem%mlt%e calimemwm@ee bet ween

.t he contai qeel;).haus nCen?nsu‘;/Pexshau T sbu‘ ;ia‘nFL og rea The dlarbsl 5 tO Qle 2 an
aisle. InThis embodi rﬁ Te are a ]% pass ontﬁ%p apguete . VWhen
the cont aﬁﬂié?heﬂh‘ﬂ%}eé}rﬁttlsw ethar#eth?)awe'éhez"etaﬁseé@methaeeca igonep 4pass on t he

cont ai ner the oftidd of ths wbrtame) L2. ThhRQRR&]indBaleUhE Binbaikér foBsibIBkSciRaBOd] Ment

achi eves t e ditioning by separating the hot and col d
area \Wen tﬂﬁg r%:{i)rrll&%&%%aiﬁff%km Eq%[‘ %_gs{%m{ he curtain 16, the heat transfers

actively bé‘i% Fhe prataiper Leria shig pribediment diag theroatsidarieor Hethbmakespeaidfes not
evacuat e gfobdible @mkd ynstlrthnidhat E@dthaiontstiaas thotonsdipgl 2. The idtrRlcraskad 4.

[ 0026] As s% &%sltﬂe angg Iept,};ﬁ ’coz#tg%e; iﬁ(tl‘gas% tV3VQ d(t.x(;ré Ien%.ké gx c%utragn%&‘ @‘7 g\!m The

fixture 30 renova
renovabl e %ﬁdﬂci‘llﬁmo?ﬁgbl%ﬂl@ﬂ’ e terpmrenwedwmﬁqhwwqxr@r nnqeupe@pteex pass i nsi de
t he cont ai h@r24]l Thehad hetHis xhbbdena id dsighdasigre thantRORAEmASIcslesed | bed

above, t heof Qﬂtp&o‘%‘ta{lﬁér Pr THPQ;%LJ(;Q bthegx %%%%&a%? Q% l?én@ﬂst?r% Hg\f;c"égb and rack
14 is able to be used an aisle. In this embodlment people are able to pass on the pallet
26, When the container 12 doesn't have the pa_llet 26, people are able to pass on the
container 12 (under surface)c.

[0025) The curtain 16 in this embodiment achieves the efficiency of air conditioning by
separating the hot and cold area. When the container 12 doesn’t have the curtain 16, the
heat transfers actively between the hot area and the cold area and the hot air does not
evacuate efficiently and the cold air does not supply to the rack 14.

foo26) As shown in figure 5, the fixture 30 fixes the curtain 16. The fixture 30 is
removable. The fixture 30 is comprised of magnets or femovable and zipping material.
This mechanism makes the people pass inside the container 12 when the fixture 30 is
unfastened. -

- [0027] As described above, the container or module with quake-absorbing structure



separates the hot area and cold area inside the container or the nodule. By
adopti ng the novabl e materi al (open and cl ose nechani sm such as the
curtain 16, people can pass inside the container or the nodule. Wen the
data center is shaken and the difference of shake occurred between the
container 12 and the internal structure such as the rack 14, the curtain 16
s able to keep the separate function regardless of the difference by the
el asticity. SECOND EMBCDI MENT [ 0028] The difference of the nodul e and

nodul ar daeparsentierhotieserndedd arva inselegbe omthissrivo therentulabd adaptinh g i r st
enbodi rrentmévabiehsﬁtaﬂ@l@pea%«arct&@gxeatamﬁptéﬁ& as’ ﬂ?letchft§1nel%b9 HSQQB akde nodul e
and nodul ar . té‘a center Qg :? S&Qﬁ }:‘ g % osed {1e pr op
28 is a el'BEHT HeSPYART Y AHBETHS & VAPHrGLTB e‘&?“ﬁ ar""c“?mﬂl‘i ‘e‘

el asti c orgpake ocgurspt hemrgeeorthe coplyenerilg angd gk inthinen] prroguRGuelnas wlheacpakil et 26

are abl e t@e bertdianeBdaliPgekigline IHerdd QA ARGAINE LR NEI e b2ty € abl e
to be for d tg ether. [0030] The position of the rack 14 having the

server PG ed mredi uminside the container 12 is |ocated by the prop 28
and t he paﬁE@QNDEMHCWDEVIEI&Tt of positioning nenber such as a hanging rod or

I‘Fl)langl Pgt Ch@(bfsf] I a‘h@-mfﬁr&@e Bpﬁétnﬁ)dma%nﬁ %ﬁﬂuﬂaﬁ' dtlfa%iegﬁeéaflbﬂ xqgthgé‘c&ndt he: eof .
uralities of. poisoni.n re ahle to loc e rac romtop,
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_ THIRD EMBODIMENT

[0031] The difference of the module and modular data center descnbed in the third
embodiment and in the first and second embodiment is the curtain 16. -

[0032] In this embodiment, the curtain 16 may not be able to maintain the shape by
the pressure difference between hot and c;)ld area and/or circulation of the air. To cope
with this, inserting the fixture 34 that attached to the curtain 16 to the sash 32 that
arranged on the pallet 26 and/or the inner surface of the container 12 is adopted. The
curtain 16 is fized to the vertical direction toward the direction of opening the curtain
16, which the direction is perpendicular to the direction of air pfessure extended on the
curtain 16. ’

[0033] Other retaining mechanism such as magnet is able to use as the sasli 32 and/or
the fixture 34. |

[0034] As a result, even if the curtain 16 is made of a soft material, it is possible to
maintain the shape and the function of sebaration the area.

[0035] While certain embodiments have been described, these embodiments have béeh



[0035] While certain enbodi nrents have been described, these enbodi nents
have *been presented by way of exanple only, and are not intended to limt
the scope of the inventions. Indeed, the novel enbodi nents described herein
may be enbodied in a variety of other forms; furthernore, various

om ssions, substitutions and changes in the formof the enbodi nents

‘descri bed herein may be nmade wi thout departing fromthe spirit of the

i nventions. The acconpanying clains and their equivalents are intended to
cover suchpreesntasd B wabof franelp only. agd weumgt frgpidedi to Himit tthe sewepé ththd spirit
of the i NviaRértRAS. Indd¥aAthe Sovel BlnpREmbE dbsoribbd MOfbin alaydat SnbRMIEHn, a
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nodul ar dawam@@ﬁﬁer of claim1l wherein the electronlc devi ce conprlses one
or nore of a server and a server rack and wherein the housing conprises a
cont ai ner.



3. The nodul ar data center of claim1 further conprising a refrigeration

tini't ‘configured to direct cold air into the cold area. - 4. The
modul ar data center of claim3 wherein the refrigeration unit is
"configured to receive air fromthe hot area. 5. The nodul ar data

center of claim4 wherein the refrigeration unit generates the cold air
‘directed to the cold area by cooling the air received fromthe hot area.
6. The nodul ar data center of claim4 wherein the refrigeration unit is
nmodul ar an¥hathecltowdisig conprises an inlet for receiving col'd air fromthe
refrigeration unitaapghiadndeatdnedr, dogiprie@ayveyi ng hot air out of the hot area.

7. The modul ar data.center of clai nngl_lde{_lggdtpggouggg%rapgi ng at | east one prop
posi ti oned bel ow PGt OB S AR ROUSI*HG " and " Connected to a cont ai ner

bottom said prapeledrmiqisvise dabset Withinghatntenodf t he contai ner or housi ng.
8. A data cent eg, &b r8dif JocatedCRUBAINNEN jend@ B&hY Rlectronic device and the

housing wall, the cﬁ’rtain configured to at least partially divide the interior into a cold

ar'ea and a hot area, wherein the electronic device is configured to enable the paésage of

air from the cold area to the hot area.

2. The modular data center of claim 1 wherein the electronic device comprises
one or more of a server and a server rack and wherein the housing comprises a

container.

3. The modular data center of claim 1 further comprising a refrigeration unit

configured to direct cold air into the cold area.

4. The modular data center of claim 3 wherein the refrigeration unit is

‘configured to receive air from the hot area.

5. The modular data center of claim 4 wherein the refrigeration unit
generates the cold air directed to the cold area by cooling the air received from the hot

area.

6. The modular data center of claim 4 wherein the refrigeration umnit is
modular and the housing comprises an inlet for receiving cold air from the refrigeration

unit and an outlet for conveying hot air out of the hot area.

7. The modular data center of claim 1 further comprising at least one prop
positioned below a bottom of the housing and connected to a container bottom, said prop

configured absorb vibration of the container or housing.



a rack installed within the contai ner and storing the server; and a
curtain fixed to at |east one point of the rack or the container and
separating an internal space of the container between a cold side and a hot
side; wherein the rack is configured to enable the circulation of air from
the cold side to the hot side. 9. The data center of claim8, wherein the
curtain is fixed by a renpvabl e cl anpi ng mechani sm 10. The data
center of claim@8 further conprising a nodular refrigeration unit
configured to att adHatagentge compnisaigier and direct cold air into the cold
area 1.codtamedlat a center of claim 10 wherein the refrigeration
unit is confi gurs_edrthO receive air fromthe hot area. 12. The data
center of claim Ll WHerein the refrigeration unit generates the cold air
directed to theagatigingieed viphindbt ¢omtpredrandisioring tled seekrfandm t he hot ar ea.
13. The nodul ar at@t@inCRiRl €6 atibast bid ikt Jfblid NEE oCRTRE BB sehH@hg ONE PrOP.
posi t i oned, hgtuean. a. Al el.ql acaled. el i dhehagk, and g hotsomgf the
cont ai ner, sal rop con |gureJa SQTb vibration o A EGH A AT wher ei n
the curt ai®eé tossmgbly the asculstion phipfrpmthe cold side to the hot sids, met hod f or
housi ng a server conpri sing: directing cold air froma cold side of
a container to @ h‘f‘ltle (ﬂtge nggr(}fhlgingg%aei ner t hrough a server stored in a
rack, the container divided intoa™cora Side and a hot side by the server
and server rack thherriieisrfixad hy & ieovable glampittpoechaniamwal | of the cont ai ner
and at | east one side of the server- or rack, such that cold air is directed
over the server gnncopls.dfS P GhKe ndhet B5uPRhd AhdadS &GS Lo the hot
configured to attach to the container and direct cold air into the cold area.

11. The data center of claim 10 wherein the refrigeration unit is configured to

receive air from the hot area.

12. The data center of claim 11 wherein the refrigeration unit generates the

cold air directed to the cold area by coeling the air received from the hot area.

13. The modular data center of claim 8 further comprising at least one prbp
positioned between a pallet located below the rack and a bottom of the container, said
prop configured absorb vibration of the container, wherein the curtain comprises a

flexible material.



15. The nmethod of claim 14 wherein the cold air is cooled by a
tefrigeration unit configured to direct cold air into the cold area.

.16. The nethod of claim 15 further conprising directing air fromthe hot
side to the refrigeration unit and wherein the refrigeration unit generates
the cold air directed to the cold area by cooling the air received fromthe
‘hot  si de 17. The nmethod of claim 15 wherein the refrigeration unit
i s nodul ar. 18. The nmethod of claim 14 further conprising
absor bi ng vi br atlton of nietoddoniicmsme r seryegpn@trisingast one prop positi oned
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mat eri al . %rough a SEIVRSLOXp( A ?n‘é"’tc%ot&e GEtpey ‘{’r’(@%{]’\ﬂﬁé’rﬂ‘gﬁdff ‘fer?é“%@d}ott SR s fixed
by a renoviablservet mmipieng: nmpkhadiasurtain that is attached to a wall of the container and
at least one side of the server or rack, such that cold air is directed over the server and

cools the server as the cold air is directed to the hot side of the container.

15. The method of ¢laim 14 wherein the cold air is cooled by a refrigeration

unit configured to direct cold air into the cold area.

16. The method of ¢claim 15 further comprising directing air from the hot side
to the refrigeration unit and wherein the refrigeration unit generates the cold air
directed to the cold area by cooling the air received from the hot side

17. The method of claim 15 wherein the refrigeration unit is modular.

18. The method of claim 14 further comprising absorbing vibration of the
container using at least one prop positioned below a pallet within the container that the
server and rack rest upon. ' '

19. The method of claim 14 wherein the curtain comprises a flexible material.

20. The method of claim 14 wherein the curtain is fixed by a removable

clamping mechanism.
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