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consune additional power. [0003] Servers are typically
placed in racks in a data center. There are a variety
wotoghysseal configurations for racks. A typi cCBCT/U820KS/058504
configuration includes nounting rails to which
mul tiple units of equi pnment, such as server bl ades,
are nmounted and stacked vertically wthin the rack.
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st andar di zed system for nounting equi pnment such as |1U
or 2U servers. One rack unit on this type of rack
typically is 1.75 inches high and 19 inches wde. A
server that can be installed in one rack unit is
commonl y desi gnat ed aBEQHNIGCAJeFIF@L | n data centers, a
standard rack is usually densely populated with
servers, storage devices, sw tches, and/or
t[@l0a ¢ dmeprasea disclosure gplkitgdrendrally] 0@0dingAydahsafoe énd exnters.
room shoul d be mai ntai ned at acceptabl e tenperatures
and humdity for reliable operation of the servers,
whi ch typically have cBaldKGrRdE@Np that draw air
t hrough the chassis for cooling. The power consunption
of a rack densely stacked with servers powered by
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power ority of energy consunption is divided
68’?%@&5‘?%“"% T4t i on of servers and HVAC systens.
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bet ween 25 to per cent of power use in data
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can g 1natallle|21qn one r6ack unit is commonly designated as a 1U server. In data
centers, a standard rack is usually densely populated with servers, storage devices,
switches, and/or telecommunications equipment.

[0004] A data center room should be maintained at acceptable temperatures and
humidity for reliable operation of the servers, which typically have cooling fans that
draw air through the chassis for cooling. The power consumption of a rack densely
stacked with servers powered by Opteron or Xeon processors may be between 7,000

and 15,000 watts. As a result, server racks can produce very concentrated heat loads.

The heat dissipated by the servers in the racks is exhausted to the data center room.



megawatts of power which is enough to power thousands
of residential hones. [0006] In a data center room
W@ emsasossacks are typically laid out in rows wWeETusS2008/058504
alternating cold and hot aisles between them All
servers are installed into the racks to achieve a
front-to-back airflow pattern that draws conditi oned
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%Imrt (r:lll'ellytllave%p to three 5 horsepower motors and up to 150 CRAC units may be
needed to cool a data center. The CRAC units collectively consume significant
amounts of power in a data center. For example, in a data center room with hot and
cold row configuration, hot air from the hot rows is moved out of the hot row and
circulated to the CRAC units. The CRAC units cool the air. Fans powered by the
motors of the CRAC units supply the cooled air to an underfloor plenum defined by
the raised sub-floor. The pressure created by driving the cooled air into the

underfloor plenum drives the cooled air upwardly through vents in the subfloor,

supplying it to the cold aisles where the server racks are facing. To achieve a



supply air. Renoving tiles to fix hot spots can cause
probl ens t hroughout the system SUVMARY [0008] The
wW@e@sastsed nventi on provi des systens and net hodBCT/US2008/058504

directed to efficient cooling of data centers. In a
particul ar enbodi nent, the present invention provides
a cold row encapsul ati on structure conprising at | east
QRRicRAr Meflow AEK hiRdds %ppéw&fw @ﬁA@uﬂu@ hﬁ? bagRaneéd h one
or nore server racks and a cooling nodul e connected to
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installed on the racks to draw cold air fromcold row
encapsul ation structure fromthe front face of the
server racks and to eject hot air fromthe back side
of the server racks. Sone enbodi nents of the invention
obvi ate the need for raised subfloors, and the fans
and ot her equi pment for JuwvEIiARY cool ed air into an
underfl oor plenum The cooling nodule installed on top
of the cold row encapsul ation structure cools the hot
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racks. Some embodiments of the invention obviate the need for raised subfloors, and
the fans and other equipment for forcing cooled air into an underfloor plenum. The
cooling module installed on top of the cold row encapsulation structure cools the hot
air through cooling coils installed inside the cooling module. In some embodiments,
cold water is used inside the coils to exchange heat with hot air in the cooling module.
[0010] In one embodiment of the present invention, the systems and methods are
directed to cooling hot air inside the data center server cooling room without

introducing outside air. The hot air ejected by the server fans enters the cooling



server racks. [0011] In other enbodi nents of the

present invention, the systens and net hods invol ve
worzoosnspseat si de cool air to cool the servers. PCT/US®08/058504

enbodi nent, ceiling danpers in a data center may be

controlled by a tenperature control unit and opened up

when the outside tenperature reaches certain threshold
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embodiments of the present invention.

DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a diagram showing an example cold row encapsulation structure and

an example cooling module.



m xi ng chanber with danpers that controls the indoor

and outdoor air circulation. [0018] FIG 6 is a
waelr@gnsisschowi ng an exanpl e data center serverPCDUE1008/058504

roomw th a cooling nodule that is integrated with a

m xi ng chanber. [0019] FIG 7 is a diagram show ng an

exanpl e data center server cooli ng roomwith nultiple
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fans on the roof, and a mixing chamber with dampers that is integrated with a cooling

module.

DESCRIPTION OF EXAMPLE EMBODIMENT(S)

[0022] The following example embodiments and their aspects are described and
illustrated in conjunction with apparatuses, methods, and systems which are meant to

be illustrative examples, not limiting in scope.



[ 0024] The cooling nodul e 100 may be | ocated and

positioned on top of the cold row encapsul ati on
wa@resasasse 106 and connected to the top surfackeCDUS100&058504

cold row encapsul ati on structure 106. The cooling

nodul e 100 conprises one or nore cooling coils 102.

Li qui d passing inside the cooling coils 102 is used to
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[0026] In some embodiments, the cooling coils 102 may be serpentine shaped lines of
tubing. In other embodiments, the cooling coils 102 may be in other shapes such as
straight lines of tubing. Depending on the size of the cold row encapsulation structure
106, the cooling requirements, the velocity of air flow, and the physical characteristics

of the cooling coils 102, the number of cooling coils in the cooling module 100 may

vary. In one embodiment, two cooling coils are used inside the cooling module 100.



server rack port 110 configured to interface with a

plurality of server racks. The server rack port 110 is
weowBitgpised to interface with the server racksPGUIUk2008/058504

that a front face of the server racks intersects the

interior space of the cold row encapsul ati on structure

106. I n one enbodi nent, six standard server racks may
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heated by the processor(s) and other components out the back panel, as illustrated in
FIG. 4. In some embodiments, the server rack and the cold row encapsulation
structure may be substantially sealed; conditioned cold air inside the interior space of
the cold row encapsulation structure 106 is drawn by the server fans inside the servers
to cool the servers. In other embodiments, the server rack and the cold row
encapsulation structure 106 are placed next to each other so that conditioned cold air
inside the interior space of the cold row encapsulation structure 106 can be drawn to
the servers by the server fans inside the servers. The relatively hot air is circulated to

the cooling module 100 on top of the cold row encapsulation structure 106 and



the cooling nodule 100 on top of the cold row

encapsul ation structure 106 andexchanges heat with the
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100 sinks to the cold row encapsul ation structure 106

and is drawmn to the back of the servers by server fans
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row encapsul ation structure
cold air from leaking out of the cold row encapsulation structure 106.

[0031] The dimension of the cold row encapsulation structure 106 can vary
considerably depending on the desired number of server racks, the cooling
requirements of the servers, and the like. In one embodiment, six to twelve standard
server racks may be connected to respective server rack ports110 of the cold row
encapsulation structure 106. Another six to twelve standard server racks may be
connected to the server rack ports on the opposite side of the cold row encapsulation

structure. The distance between the opposing server rack ports may be 4 feet. The



consi derably depending on the desired nunber of server
racks, the cooling requirenents of the servers, and
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server racks may be connected to respective server

rack ports 110 of the cold row encapsul ation structure
106. Another six to twelve standard server racks may
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space of the cold row encapsul ation structure
structure 302, server racks 304, and an example server 306 placed on a server rack.

The system in this example is similar to the one shown in FIG. 2. Conditioned cold air
enters the cold row encapsulation structure 302 through the cooling module 300
placed on top of the cold row encapsulation structure 302. Server fans inside the
server 306 draw conditioned cold air from the interior space of the cold row
encapsulation structure 302 and cools the server 306.

[0034] FIG. 4 illustrates an example cooling module 400, cooling coils 402, server
404 and server fan 406 inside the server 404. Conditioned cold air from the cooling

module 400 and cooling coils 402 is drawn by the server fan 406 and passes through
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[0033] FIG 3 illustrates an exanple cooling nodul e
300, cold row encapsul ati on structure 302, server
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closed. Outside cool air passes through the cooling module 502 and enters cold row
encapsulation structure 506.

[0037] In one embodiment, the ceiling dampers 514 are closed and the dampers 512
on the mixing chamber are open. Part of the hot air ejected by the servers is
exhausted outside of the server cooling room 500 through the one or more ceiling
exhaust fans 516; part of the hot air enters the mixing chamber 518 through the open
dampers 512. The hot air inside the mixing chamber is drawn to the cooling module

502 and exchanges heat with the cooling coils 504. Cold air then enters the cold row
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encapsul ation structure 506 to cool the servers and
ej ect hot air server racks. [0036] The server cooling
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operation of the servers. Although server manufacturers have significantly relaxed the
requirement on humidity for reliable operation of the server equipment, the
appropriate humidity of ambient air inside a data center server cooling room still is
important to the performance and reliability of the equipment in a data center. In
some embodiments, one or more humidifiers may be installed in the mixing chamber
518 to condition the humidity of the air passing through the mixing chamber.

[0041] FIG. 6 illustrates another example data center server cooling room 600 with

one or more ceiling exhaust fans 616, ceiling dampers 614 which controls outside air

intake, a mixing chamber 602, and dampers 612 that controls circulation of hot air
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natural cool air significantly reduces energy
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temperature. The same electronic device may further monitor the humidity level of
the air both inside and outside the server cooling room and control the humidifiers
that may be installed inside the mixing chamber 602.

[0043] FIG. 7 illustrates a server cooling room 700 that is similar to the data center
server cooling room shown in FIG. 6. The server cooling room 700, however,
comprises multiple cooling modules 702 and multiple cold row encapsulation
structures 706, one or more ceiling exhaust fans 720, one or more ceiling dampers

718, one or more mixing chambers 716 with one or more dampers 724, and multiple
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[0042] In this enbodi nent, the server cooling room may
have two nodes of air flow depending on the outside

wWa egopas@Ebar e. | n one node, outside cool air enPEr/BES100&058504
m xi ng chanmber 602 through the open ceiling danpers
614 and is conditioned by the cooling coils 604. In
sone enbodi nents, humdifiers may be installed in the

RESSENECIE NaThIgE nfidid Q&oRAE MBS 1Prd @nhi€dqy tRidRingi I -
The conditioned cold air enters the cold row

éh%ﬁt% Ul @thyoygh snglesgteui?d. Borgemickyionty /08 omhg cpderarefithe

| GG w Eﬁ&ﬁsﬁﬂ'e{tﬁ)n s fdegles ’yd'éiecohﬁgc?tro Y seRRACA0OTTnd ReefiP! d
row encapsul ation structure 606. The server fans in

tomrat@ewéfpandnsasallmsgdteém Flke 4r aéclkﬁomrﬂ@wmtm cheinberas r
I
&l@& B}hfﬁe %84151%81% RAGRRRH R e%Qolﬁl‘g n&b%%}éﬁ S%tﬁg%ﬁ%gng orh

e servers he out si
alpbvlcblpd relt eov @rrcamtaltlpmgmpun@ﬂﬁes the system oper at es

(A Bl R RS et el e B L e PRSPt o2 o

GRATHIE 016 Qv enthBuraoParuBudck 306 hOvER coil OF02 a@epﬁﬁtalldd(lh the
air inside the server cooling roomenters the m X

SHSIRBERATRURF 7 T HE A RRRERES 18 130 BE ek KhanyelingdGy 6. One

W 1ldred B Bing ARMp&IY 8 FPIhPoRA%Dr clbfe ®PERIMRTAARE RRPES ISR the
el ectroni c devi ce noni tors the tenperature both inside

&HEds girs Pge of meresiappes SEQBIRY ARFNOHBYPBOGORFRY i) diselation

q’ﬁsuﬁzl RSErARERALS AP RNThELH s@fde bNECE BF thi @&d ghaust
fans 616 depending on the inside and outsid

rapaaiton seuctqrRed®@d freonapeied ok 1@1Xer@\nhe@bqf§92 fhieugher
%Habstu% 8§2hﬁ1r|'fﬂ)m t‘ﬂle Erﬂmh? Mﬁlmbglf 1S E&ﬁecﬁ’&}r th@ %inn}; t@ﬁles%4 %Q@re

out si de the server coo room and “‘contro
lvateiing faick fnglividrat cqﬁi@;mb@cmglaam sahciunsiQahnohgh th gichegure

%59 nﬁg\r&/exg:p %nh%eogé"?%ﬁvéﬂcs%hné rJ)Ar%n gt?ot\x}’nqh ?ﬁGe% d ? [Mfidual cooling

cool 1 ng room ar to center
smrdubns mewllddg tD[DOﬁﬁaslhthrq\merEh[@ﬂaﬁon ﬁhetusee%(lﬁe fThe server
ol ing

racgc gg 8(%031”%1% (anclosPlieW? 2lepld rax%ﬂca%seu atlon s ltll‘e gﬁg are

€ col'd row encapsu
sbiin¢cied rethe G rmieésmr Seprees @) Bel ingalled hao ge stamsradk? @10
one or

it & T Siea i Be e drs Tl gt i

Y&Uidtalrﬁhﬁ@&a[cld a{duﬁmk&)l&’ 1ddv enthigsulbA dtflc@ire 808 tb BEb] MRAEHes
are conpected to the m xi ng chanber 716 through
éﬂ%%@@%a“?fé%nt@é’raﬁ}lé?ftp%\weﬁéarc % 708 on the enclosure

Pho45 £1¢E Ol iflud Qs ?&%ﬁ&ﬁé&' seilvbdofthd 1606 Sith Ha 90 &%%g

to tEe servers.7 0. he systen1o erates in two nodes
anpdplep B3 andtrewdtiplp c@fl @w gncapuatipp gimctuies P xdnagr tleeerdsding

ie§haust fans 920, one or more ceiling dampers 918, one or more mixing chamber 916
with dampers 914, and multiple server racks 910. The system operates in two modes
as illustrated in FIG. 8. However, unlike the server cooling room shown in FIG. &, in
addition to the cooling coils 904 in each cooling module 902, there are one or more
cooling coils 924 installed in the mixing chamber 916 as well. The cooling modules
are connected to one mixing chamber 916 through enclosure 922. Air from the
mixing chamber is cooled by the cooling coils 924 in the mixing chamber 916 and is
further cooled by each of the cooling modules 902 before entering each individual

cold row encapsulation structure 906.
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cool ed by the cooling coils 704 in each of the cooling
nodul es before entering each individual cold row
wepmapsusb@t i on structure 706. [0044] FIG 8 il PUBUSBEDEE58504
a server cooling room 800 with one m xi ng chanber 802
and nultiple cold row encapsul ati on structures 806.
Cooling coils 804 are installed in the m xi ng chanber
t I at ed
] e RS L s S e pen or
chbsdimdapeheli engmpla. wikike cnihopiarcatsof hepiesetianvigntion lse bden.
P Ere Wk RGP R e 1A PR P lon b Bk IR i
BlxCart Wiiﬂelppmplatsmlndt diderenf caagimtion of ch:enmotrds frmiwonflguratlons
TSRS b D s hap T AERE BT R TEHES b s
ritx irigthefRésrd act intdnded dlae the ipyestrh énvearini tegindei] ecédds
bgLor enﬁer %ﬁga@h i ndi vi dual cold row encapsul ati on
RPGE J?% GBI 6 t he encl osure 822. However,
unl i ke the server cooling roomshown in FIG 7, no
i ndi vidual cooling nodule is installed on top of each
cold row encapsul ation structure 806. The server rack
ports 808 on the enclosure of the cold row
encapsul ation structure 806 are connected to the
server racks 810. Servers may be installed into the
server racks 810 to achieve a front-to-back airfl ow
pattern. The server fans inside the servers draw cold
air fromeach individual cold row encapsul ation
structure 806 to cool the servers and eject hot air
fromthe back of the server racks. [0045] FIG 9
illustrates yet another server cooling room 900 wth
mul tiple cooling nodules 902 and nultiple cold row
encapsul ation structures 906, one or nore ceiling
exhaust fans 920, one or nore ceiling danpers 918, one
or nore m xing chanber 916 wi th danpers 914, and
mul tiple server racks 910. The system operates in two
nodes as illustrated in FIG 8. However, unlike the
server cooling roomshown in FIG 8, in addition to
the cooling coils 904 in each cooling nodul e 902,
there are one or nore cooling coils 924 installed in
the m xi ng chanber 916 as well. The cool i ng nodul es
are connected to one m xi ng chanber 916 through
encl osure 922. Air fromthe m xing chanber is cool ed
by the cooling coils 924 in the m xi ng chanber 916 and
i's
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further cool ed by each of the cooling nodul es 902
before entering each individual cold row encapsul ati on
wareoaasesse 906. [ 0046] The present invention haBCDES2008/058504
explained wth reference to specific enbodi nents. For

exanpl e, while enbodi rents of the present invention
have been described with reference to specific
conmponents and configurations, those skilled in the
art will appreciate that different conbination of
components and confi gur at¥leWd %y al so be used. Cther
enbodi nents will be evident to those of ordinary skill
inthe art. It is therefore not intended that the
present invention be limted, except as indicated by
Rm%nﬁgﬂgggfg:clains.CLAINB What is clained is: 1. A
server cooli1ng device, conprising: an enclosure
defining an interior space and conprising at |east one
seryen rack port configured to engage a rack such that
one ‘of More rack nounted unfts installed in the rack

i nterface aidnhlobire défirtigr dndntesaspace aad doraprosi@ at fegst one

nodul e operative to supply cooli ir to the interior
s pace SN HHbEOBOHIRURIHR FIRSEF ik SynAn B & pe Ko

t he enpbosdtsts izstallthén 0o aick Nerehey ivixk tiefintetied spack; and
wherein the aﬁ | east one server rack. port i

; 1S . )
conf i gur ed® 918 BOIURA PPERNG (R YRP RO Aiffo ftinterior space

peri ph&intd 8f tiR B8RS fré@aKop shrfadd & thd@kiobge devi ce of
claim 3, wherein the server rack ports can be

substantially seal ed when attached to the server

I aCKS Théeoolif€ dSRAQ! If RRirH € Vil 16efeiR the Gt Rhlbfle sepe Rk ?ortt he
at | east one server rack port conprises a(gaske

conf i genfiedret & gibpiantatly canfpiyn wag|outer periphery of acRVeliTedh n
a correspondi ng server rack port. 5. The cooling

device of claim1, wherein the cooling nodule further
conpr ifsescoingdoiicerpd cim At eleprein gy seyel reckaptafyciviee t o

cool - Q£ ALled AN 1B (FAOLING REUI €5 one or

nore I ntegra npers adaptive Just the fl ow of
air in and out of the cooling nodul e;

4. The cooling device of claim 4, wherein the at least one server rack port
comprises a gasket configured to substantially seal a server rack within a

corresponding server rack port.

5. The cooling device of claim 1, wherein the cooling module further comprises
one or more integrated coils adaptive to cool ambient air within the
cooling module;
one or more integrated dampers adaptive to adjust the flow of air in
and out of the cooling module;

a control unit operative to control operation of the integrated dampers.

6. The cooling device of claim 6, wherein liquid is used inside the integrated

coils to cool ambient air.
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a control unit operative to control operation of the
i ntegrated danpers. 6. The cooling device of claim®6,
wob@sassed i qui d i s used inside the integrated POI/US2008058504
cool anmbient air.7. The cooling device of claim®,
wherein the integrated danpers are controlled by a
tenperature control unit. 8. The cooling device of
cl aj. Mrile cOMNBE dvikeld@lafl b ierdiRHS iROFhied MM SAS cORBIS
nore racks on which one or nore servers is placed. 9.
A ser Ve CEBSTHYCIYhyNiconpr i si ng: one or nore
openi ngs whereby air inside and outside the server
cooling roomis exchanged; one or nore server racks on
whi & h Thheoobing deyias of elaine i swheseip thgsetnier rackepastircompriges one or
cool i pgd M&s%ﬁ%ﬁl%gtﬁs%ﬁﬁok%e}vgﬁ iONGceql MOre server
racks and attac to one or re air intakes,
each cooling device conprising: an enclosure
conpri,s e server rack port configured to
|nF£r agggﬁntHn%ﬁéhb? Horefserver racks, the encl osure
defini ng aasnelomh@ra Qpenispaekaretsy moilﬁngldnmcﬁdeehe(mmemdoﬁeg
to SUEPPﬁ alr to the interior space defined by
the efh?¢ @ﬁ?ca?$3n1a top surface of the enclosure; and
wher ei n t héne@d @lokd @D ehidkLonOHIEH biees niorE€@plerdig platdd:;
operative to cooling . air supplied tg the interior
space. 10.°"fIPé H@&ngm%%meﬁgﬁ%w O8F 8F PG, SeNAPEi®n
the at lag@stkachEtEo IRy 3 lor dfkaifiBlakes &ack 08lingUEREE t O
interface with the one or nore server racks such that
a front “PAEES'BF the one or nore server racks
intersects the ;hRhAKIRS corRRiSRg adidast IEeRRF MEK p&POl | NY
roomof claim9, wherein the air intakes conprlse at
| east orsenfimRddp inieriise it wee pignere sampiancks hecncinsereol
unit. 1%bﬁJH£a§§&¥£fqﬁ89|lng roomof claim9, wherein
each of the ©one or nore servers conprises one or nore
cool i ng fans opewaliigmodule ehegave tsl sdprly codl pgre thiénterior

space defined by the enclosure from a top surface of the enclosure; and
wherein the cooling module comprises a cooling unit operative

to cooling air supplied to the interior space.

10. The server cooling room of claim 9, wherein the at least one server rack port is
configured to interface with the one or more server racks such that a front face

of the one or more server racks intersects the interior space.

11. The server cooling room of claim 9, wherein the air intakes comprise at least

one damper responsive to a temperature control unit.

12. The server cooling room of claim 9, wherein each of the one or more servers
comprises one or more cooling fans operative to draw cold air from the

cooling device.
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cool i ng device.13. The server cooling roomof claim?9,
wherein the at | east one server rack port is
weonBitspised to substantially conformto an outBCT/US2008/058504
peri phery of a server rack. 14. The server cooling
room of claim 13, wherein the attachnment between the
server racks and the server rack ports is
subgt ghd iedldr YostBg k& ofl@aim N QhSRIMMEY atGQ9H dnd Gerk QMK ort is
claim 14, wherein the at |east one server rack port
conpr FYdiguEgd {nsiRaantly FPRiel NEUESHPRITPAAYCAR F§FVE a3k o
server rack within a correspondi ng server rack port.
16. The server cooling roomof claim9, wherein the
cool4 mbe spoku Feoling redheef dampdi wheyeig e atpchpsngbetween the
| nt egEé?{ve‘?‘i’ac‘K‘QhrgﬁPé‘Qe%& LR pbids € ORIl &Pk @ I Wi thin
t he cool 1 ng nodul e; one of ror e I ntegrated danpers
adaptive to adjust the flow of air in and out of the
c00]d dule:. a con [. i t.operat] t ntro
operat TPt & L G naBR R 4 Y5 i Re G [k pon
room odmmisas argakkct cudfyueddno bubgunthliyseal asdvemsikdeittihe
i ntegrated %oils to cool anbient air. 18. The server
r oom OF CPAHELE Y MAEY ™ t he i ntegrated danpers are
controlled by a tenperature control unit. 19. The
server. roomof claim9, wherein each of the agn r
mor & Eﬂ“’r Se Yo SQQNOE FROnL fr e EYIh’FeraEh‘b‘F%?LB% F]PS‘/‘S%F‘“‘?‘H%
cool i pgmglavd ces. 20. A server cooling nethod,
conprising substantially encagsulatinq an interior
space havi 9 Catnoreiageragdeoigidaptie peed! pPoRieaiet WeHn By
the frohehrageof at |east one server rack, wherein
the at | east one server rack conprises one or nore
servers noUNtosgorhiaieerated damgers adapgrruiadtystghe Bov Phyr i r
sour cend §R8F fhBEod1AP nRfiuiehe defined space wherein the
one or nore serversS nounted in the server rack
i ncl udes a2 ewobl yffaparabpeiogpitya opgatgmaplthed negrdted dpmpers.
fromthe cooling air source fromthe interior space.

17. The server room of claim 16, wherein liquid is used inside the integrated coils

to cool ambient air.

18. The server room of claim 16, wherein the integrated dampers are controlled by

a temperature control unit.

19. The server room of claim 9, wherein each of the one or more air intakes is

connected to a plurality of the cooling devices.

20. A server cooling method, comprising
substantially encapsulating an interior space having at least one lateral
portion defined by the front face of at least one server rack, wherein the at
least one server rack comprises one or more servers mounted therein; and
introducing a cooling air source from the top of the defined space

wherein the one or more servers mounted in the server rack includes a cooling
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21. The nethod of claim 20, wherein the server rack is
attached to the defined space. 22. The nethod of claim
wWQ2osmbissei n t he attachnent between the serverPCHUKR20881658504
the defined space is substantially sealed. 23. The
met hod of claim 22, wherein one or nore gaskets are
used to substantially seal the attachnent. 24. The

et hoghnQfpe@li @l 13142 coMt@rafitiont (he c6aRkLIaRdodtd fr&Q WMeGBterior
further conprises one or nore integrated coils

adapt PRAESt 0 cool anbient air wthin the cooling
nodul e; one or nore integrated danpers adaptive to
adjust the flow of air in and out of the cooling
moddl ghe methnd of drimcPnwhespinithppervigerackhisagached th thafygaed .
25. ngwﬁethod of claim24, wherein liquid is used
inside the integrated coils to cool anbient air.

22. The method of claim 21, wherein the attachment between the server rack and

the defined space is substantially sealed.

23. The method of claim 22, wherein one or more gaskets are used to substantially

seal the attachment.

24. The method of claim 20, wherein the cooling air source further comprises
one or more integrated coils adaptive to cool ambient air within the
cooling module;
one or more integrated dampers adaptive to adjust the flow of air in
and out of the cooling module;

means for controlling the integrated dampers.

25. The method of claim 24, wherein liquid is used inside the integrated coils to

cool ambient air.
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