SYSTEM AND METHOD OF PROVI DI NG COMPUTER RESOURCES FI ELD OF THE | NVENTI ON
[ 0001] The present application relates to providing conputer resources, and
parti cul awbyotones9odyst em and net hod for achi evi ng the desirsdoognyissonnent al
conditions for servers and other conputing devices. BACKGROUND [ 0002] Dat a

centers are_facilities for housing ele oni ¢ equi bpent .. ch . servers. A
data conter SEaTESLANY NBa RSB ERRD RIS o SRR s YGRS s or *an
entire building. These facilities often have a large footprint due to the
vari ous conponents necessary for maintaining the facilities, including
cool i ng equi pnent. Mst of FHeLIRGQH PHEANVENDI QNN in the form of servers
mounted in 19 inch rack cabinets, which are typically placed in single rows
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rear of eac abinet. Servers differ greatly ip size from 1lU servers to
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el ect r QuinQitRANI BB ersSH&I @S B&thPhtiABeGedput ers and storage devices, are
often as big as the racks thensel ves,” and are placed al ongsi de them Local

bui | di ng codes can effect the footprint of the facility and thus the

overal |l cost of maintaining the I.c~equi pment. [0003] Cool i ng of
server racks and cabinets in theﬁé‘ggﬁlﬁwp can be probl emati c,
particylarly as processors typically produce | arge anounts of heat. It has
been 1 QAP haDelaenisperry T iliggs foious ccfgBig ABPMCRE: S¥¢Resi SR “Fechnol ogy,
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t hus the need for ing uses a very high percentage of the total IT power

consunpkhesnfac{loee dftdthkaveomlergedostpiiptaticdo thof vaniogheqepdmentvarcess@Ptbpr ocessor s
I's pr edrlla%}lteagnhgé) the facilities, including cooling equipment. Most of the equipment is often in

the form of servers mounted in 19 inch rack cabinets, which are typically placed in single

rows forming corridors between them. This allows people access to the front and rear of

cach cabinet. Servers differ greatly in size from 1U servers to large freestanding storage

silos which occupy many tiles on the floor. Some electronic equipment, such as mainframe

computers and storage devices, are often as big as the racks themselves, and are placed

alongside them. Local building codes can effect the footprint of the facility and thus the

overall cost of maintaining the electronic equipment.

[0003] Cooling of server racks and cabinets in the facilities can be problematic,
particularly as processors typically produce large amounts of heat. It has been found that
for every 1 watt of power used for Information Technology, 0.5 to 2 watts of power are used
for cooling the electronic components, and thus the need for cooling uses a very high

percentage of the total I'T power consumption.

[0004] The power dissipation of high-performance CPU processors is predicted to
exceed 150 W in the near future. The high-density packing of servers and the desire for
lower CPU junction temperatures to achieve higher reliability of components means that
thermal management of server racks is an increasing concern. Various solutions have been
proposed, many of which involve large numbers of fans to keep a constant airflow over the

electronic components. However, such solutions suffer from drawbacks associated with the
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exacer bates the drawbacks. [0005]1n a nunber of solutions, server cabinets

are pl on false floor with cool.air froman HVAC system bei

Supp 1 SH00HY ouft BiESerar gl perb g o fishert R o Y B SAlel r rhe
cool i ngygh kh WAC%yit&ﬁ%eﬂlﬁg%ﬂ?pﬁerdQHﬁau RtRaake FlobOdH Vb faliofede usi ng fans,
and vented out to the back of the cabinet. Wth such arrangenments, it is

desi r ablabine The soelingrorflpvsis dhangdrawa ifoneto-back el Hic cgbingtpingsianyandf r ont s
are arr Ci t.her t hat isles:c 1 lnair froma
o ot e DRRAG BAHDGANG AORINRL, B DAL IR, TS BRI B3 bR oo
hot ai raidlg/céldedsle! dromgeném sy elitt séroelfirdnts elelimngsl fasing bnt Beote&isbithg. Thi s
can lead to "hot spots" in the server room however, nuch of the hot air
can al Soorfistesgapravneod] 381 fram p spiglecyanapicagndso e thowsiver Dagks3ise faga uti ons

to suc r'an raﬁQﬂhQH?“ gb ;ﬂﬁpehy ﬁ.t{u&ealﬂ)t%&%d?(f) Vgﬁft(f) Lg Setfitil ﬁﬂgiiﬁ' ﬁlefcre?mgt 4i‘ﬁis Lo of the

server cabi net e ceiling to try to prevent sone of m Xi ng bet ween
t he hotleahtd "bol ghotsi’ in the BEE6T] Do, hawevarnmath ofbd hoteampematlsor mix aitly ehef or a

server in a data center is typi.cally 59 to 90 degrees Fahrenheit, while the
" ccommeEbt" FEHBERRIDI e 08T YBHEMm 100 B8t RN B UGS PrOREGHOWE Fanr enhl 1.
As the Yop@unxeiatim Rt 8le t8p 8F AURcReF MHiRN % Y RLTiakL kd’tr?ltd P SRTBmMAoXI Ng of
air prior to the air reaching the el ectronic conponents, data centers
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SUMMARY

[0007] In accordance with one aspect of the exemplary embodiments, a data center
system can include a mobile support structure; one or more enclosures for removable
electronic equipment where the enclosures are housed by the support structure; a cooling
system in fluid communication with the enclosures for cooling of the electronic equipment
where the cooling system is housed by the support structure; and a power system operably
connected to the electronic equipment and the cooling system for supplying power thereto
where the power system comprises a generator housed by the support structure. The mobile
data center is capable of being moved to remote locations, and the electronic equipment is

capable of being placed in communication with a network when at the remote location.
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associated with the servers, and where the controller is in communication with the sensors

for receiving data from the sensors, where the controller adjusts at least one of the

temperature, the pressure and the humidity associated with the servers, and where the

servers are capable of being placed in communication with a network when at the remote

location.

[0010] In accordance with another exemplary embodiment, a method can include, but is
not limited to, the steps of: providing a mobile support structure having wheels and capable
of being moved to a remote location; installing servers in cabinets that are housed by the
mobile support structure; moving the mobile support structure to the remote location;

connecting the servers with a network when at the remote location; and maintaining at least



BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] Figure | A is a perspective
schematic view of a nobile data center according to arrangenents of the
present iwoentwmwso3[ 0013] Figure 1B i s anot her perspecti PEeTASk@Ims6837 vi ew of
the nobile data center of Fig. 1. [0014]Figure 1Cis a top schematic

illustratiqon of a housing of the nobjle data center of Fig. 1. [0015]Figure
1D i3 OGioUa RS & DIIPYIS ARde MERIGIE aortied W&L She ehemBihina %ﬁ{rsc? cent er
of Fig.radec [0016] Figure IE is a front schematic illustration of a housing
of the nobile data center of Fig. 1.

[0011] The above-described and other features and advantages of the present disclosure
will be appreciated and understood by those skilled in the art from the following detailed

description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1A is a perspective schematic view of a mobile data center according to

arrangements of the present invention.

[0013] Figure 1B is another perspective schematic view of the mobile data center of

Fig. 1.

[0014] Figure 1C is a top schematic illustration of a housing of the mobile data center of

Fig. 1.

[0015] Figure 1D is a side schematic illustration of a housing of the mobile data center

of Fig. 1.

[0016] Figure 1E is a front schematic illustration of a housing of the mobile data center

of Fig. 1.

[0017] Figures 1F-I are schematic illustrations of a housing configuration of the mobile

data center of Fig. 1.
[0018] Figures 1J-L are schematic illustrations of the housing of Fig. 1C.

[0019] Figure 2 is a plan schematic view of a thermal management system for cabinets

housing electronic equipment according to arrangements of the present invention.

[0020] Figure 3 is a perspective isometric view of the thermal management cabinet of

Fig. 2 with side panels removed.



[0017] Figures 1F-1 are schematic illustrations of a housing configuration
of the nobile data center of Fig. 1. [0018] Figures 1J-L are schenatic

i |1 ust ratwonsioafes4Be housi ng of Fig. 1C. [0019] Fi gure 2PC3/us2@vancssthemati c
view of a thermal managenent system for cabi nets housing el ectronic

equi pnent according to arrangenents of the present invention. [0020]Fi gure
3 is a perspective isonetric view of the thermal managenent cabinet of Fig.

2 with gpslg pan‘gu%4?s@ﬁe@ﬂyecm\/&s&%t@!cQ@é@@%@ﬁ&ﬁ%ﬂ&%&@ﬁéﬁ%ab%%ﬂ Figure 4

IS a perspective isonetric view of the thermal nmanagenent cabinet of Fig. 2
with chogSZ anh db@tfsfahébaﬂbmnwed

[0022] Figure 5 is a side view of the thermal management cabinet of Fig. 2.

[0023] Figure 6 is a perspective isometric view of the thermal management cabinet of

Fig. 2, with servers removed.

[0024] Figure 7 is a perspective isometric view of the interior components of the

thermal management cabinet of Fig. 2.

[0025] Figure § is a side perspective view of the interior components of the thermal

management cabinet of Fig. 2, showing the foam door seal.

[0026] Figure 9 is a side sectional view of the thermal management cabinet of Fig. 2,

showing example airflow patterns.

[0027] Figure 10 is a front perspective view of another exemplary arrangement of

thermal management cabinet according to the invention.

[0028] Figure 11 is a view showing the flexible fingers used in the thermal management

cabinet of Fig. 2.

[0029] Figure 12 is a bottom view of a modular base for the thermal management

cabinet of Fig. 2.

[0030] Figure 13 shows an exemplary embodiment of a perforated curtain for use in the

thermal management cabinet according to the present invention.

[0031] Figure 14 is a side view showing an exemplary embodiments of airflow plates

for use in the thermal management cabinet according to the present invention.

[0032] Figure 15 is a schematic illustration of another exemplary arrangement of



[0022] Figure 5 is a side view of the thermal managenent cabi net of Fig. 2.
[0023] Figure 6 is a perspective isonetric view of the thermal nmanagenent
cabi net oVOBDD/062903Wi t h servers renoved. [0024] Fi gure 7PCI/US2@00638Tt i ve

i sometric view of the interior conponents of the thermal nanagenent cabi net
of Fig. 2. [0025]Figure.8 is a,side perspective view of the interior
conpondhtgabmappgzement cabiet aeepsdiaginh thedayHeR of Fig. 2, showing the foam
door seal. [0026]Figure 9 is a side sectional view of the thernal
managenent cabinet of Fig. 2, show ng exanple airflow patterns.

[0027] Figure 10 is a front perspective view of another exenplary
arrangenent of thermal nmanagenent cabinet according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0033] The exemplary embodiments of the present disclosure are described with respect
to an environmental management system for electronic equipment. It should be understood
by one of ordinary skill in the art that the exemplary embodiments of the present disclosure

can be applied to other types of management systems.

[0034] Referring to the drawings and in particular Figs. 1A and 1B, an exemplary
mobile data center system 5 is illustrated. The system 5 can include a support structure 15
which is capable of being moved to various locations, including remote locations, and then
connected to a network at the new location, such as through a hardwire link, for providing
computer resources. In one embodiment, the support structure 15 can be a trailer with
wheels that is capable of being towed. In another embodiment, the support structure 15 can

be a self-contained moving vehicle; i.e., a drivable vehicle.

[0035] The system 5 can include a power sub-system having generator 20 that provides
power to electronic equipment, such as servers, as well as other sub-systems, including a
cooling system and a control system. In one embodiment, the generator 20 can be a self-
contained power generating device, such as a diesel generator. However, the present
disclosure contemplates the use of other power supply devices, which may or may not be
connectable with outside power supply sources, such as the power grid at the remote
location. For example, the power sub-system can be connectable with the power grid for
receiving additional power as needed. Other power supply sources that can be used to
supplement or otherwise provide energy to system 5, can include solar power sources, wind

power sources, hydrogen power sources and so forth.

[0036] Referring additionally to Figs. 1C-E, in one embodiment, the system 5 can
comprise one or more housings 25 for the electronic equipment, which may have various
points of access including rear and top ports or doors. In one embodiment, doors 30 can

provide access to the inner volume of the housings 25 which can have a raised floor 35,



[0028] Figure 11 is a view showing the flexible fingers used in the thernmnal
managenent cabinet of Fig. 2. [0029]Figure 12 is a bottomview of a nodul ar
base for wbeotdmssgeal nanagenent cabinet of Fig. 2. [ 0030 EUsaeoe/0d835hows an
exenpl ary enbodi ment of a perforat ed curtain for use in the thernal

nmanagenment cabjnet ac d|n he ent nventiqgn. [0031]Figure 14 is a
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15 is a schemati¢ illustration of another exenplary arrangenent of thernma
managertonsingadi ot beawnbdgdicdgn variqus evdys wiehidinmeoaxially, such as in FIG. 1A or

stacked on each other as in FIGS. 1F-I. In another embodiment, the housing 25 can be
formed using thermally insulated walls, including a non-perforated liner. Referring
additionally to FIGS. 1J-L, the housing 25 can include a number of access panels 40. A
lifting structure 45, such as a lift lug, can be provided to facilitate positioning of the housing

25 with respect to the support structure 15.

[0037] The electronic equipment can be positioned in a plurality of cabinets 10 (shown

in FIG. 2) such as arranged in rows with access to the rows being provided by the doors 30,
although the present disclosure also contemplates other configurations for the cabinets. The
particular configuration of the rows can be selected based on a number of factors, including
facilitating adjustment of environmental conditions associated with the cabinets and/or

maximizing facility space.

[0038] In one embodiment, different housings 25 can have different required
environmental conditions. For example, a first housing 25 can include cabinets 10 that are
housing servers, which require a large amount of cooling while a second housing includes
cabinets housing routers that require a smaller amount of cooling. By grouping the cabinets
according to environmental requirements (e.g., desired temperature and humidity ranges),
system 5 can more efficiently control the environments associated with the particular

electronic equipment.

[0039] As described above, system 5 can include a cooling sub-system for delivery of a
cooling fluid to each of the cabinets. The particular configuration of the cooling system,
including the positioning of the various components, such as a chiller, conduits, fans and so
forth, can vary. In one embodiment, the cooling fluid can comprise air, such as delivered
through the use of pressurized plenums. The particular conduit configuration for delivery of
the air to the cabinets 10 can vary. For example, an air supply channel can supply cooling
air to multiple cabinets and/or multiple rows of cabinets. In one embodiment, each cabinet
can be connected directly to an air supply channel so that each cabinet receives air that

flows directly from the cooling subsystem rather than from another cabinet. In another
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formation being standard square hole rails that may be positioned 19” apart to form a 19”

rack. The rails may be mounted to the vertical rail supports 118 and define the depth of the

racks for housing the electronic components 15.

[0042] The vertical rail supports 118 and the rails 117 can define an electronic
component storage area 120 that is located within the frame 119. The positioning of the
frame 119 can define a front service area 121 forward of the frame to the front 114 of the
cabinet, a rear service arca 122 rearward of the frame to the back 116 of the cabinet 10.
Two side service areas 123 can be defined to the sides of the frame 119. The cabinet 10 can
be designed to be 42U in height, with “U,” or rack unit, being a unit of measure used to
describe the height of equipment intended for mounting in a 19-inch rack or a 23-inch rack

(the dimension referring to the width of rack). One rack unit can be 1.75” (44.45 mm) high.
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adj ust nt ,aow@ﬁ&?inﬂlam%ﬂ IS bt e&{evggé&?wﬁfgemlﬁd%@hga& ets and/ or
”HX'”‘&hﬂﬂm{%&mhh&%nﬁ@@ﬁ%sp&%@%ﬁbhﬂﬂ@B@mﬁ&QQQh&F@ﬁmaﬂ&ﬁferent housi ngs 25
can have different required environmental conditions. For exanple, a first

housi ng 25 can include cabinets 10 that are housing servers, which require

alarg unt ,of. coaql i ile a seco Si i ncl,udes .cabi nets housi ng
Fout er SO0 anfed BRarlap Bt S0 (b PRSI RG Re. cabi net <
accor difAgyvddaviai kHcaBRit 8. TheqhirkRMBBhschRnbplatededich@ e FRARELALLY € and

hum dity ranges), system5 can nore efficiently control the environnents

associ audeblonateriahelneperargnganens] the plagnl 24 wgbicpamrad of[/dd3olapiéc weber i bed
above, t. . i-ncl wde i - 0 l4. Vv ool i ng
FPota (SR BaliRg, ¥AEHR A ML TR RS SO AR o Ay 18001 | 1
syst emofitietdbélicn go tdvearhothic backni 1ty tydficdllfeo varcaugritamonwppst 1516Hhichs a
chiller, conduits, fans and so forth, can var%{a I n one enmbodi nent, the

cool i ngn#tkaifhg fes cebapihp s servicesiranl 28s Theclosaprig compeRmKS ©rhs hogesdof
pressury gag trEJ &BH.EF 10 ddH PR GHIA the gQﬁH&E AN GRS AQR  Plowds! hMery of
the air to the cabi or exanple

nets 10 can vary. xanmpl e, an-air supply channel can
suppl y andotarkiggaipwatds. mihk thopinel malrgeetkest @ad/184 inedsily plosablowsthad theabi net s.

I n one epbodi nent, .each. cabi net can he caonnected direct] o,an air supply
channel Bge 1o B IS ARG P UL B Fudet 1 Habors Sascint by pERESm ¢ he

cool i ng, | &uBaNLRPoh&thel il #8Rd Widm ARRLNRE: RAPIHS]late 14 AR9WHRGKacHRAROI ment
the cabinets 10 can be arranged or grouped so that a portion of the

cabi netthe ragls dil ¥ ¢hat ewsi iosgioned diegditly stboFothe ¢xramobtes]cctrohiorwmpgnentporohax abi net s
10 requi.ring a large anmoynt, of coqling,can directly receiyv if that has
peen courelifsyer RLAGHBRT A ettt St PR Abra AolaetmE o J324bs ooe < ho

el ect r Qi erefdy Beedm@fedtdieuf bffst group of cabinets 10 and then can be
directed towards a second group of cabinets that require a snaller anount

of cooling. The air can then be returned to the cooling subsystem for
vl e MR P, S IROEHESS SR Pi A abheet e
cabi netld). Iheaheimhdv@tage h2s Blpryfetblyi wlade of a composite material, though can be

formed of any suitable material. The curtain 125 can be suspended from a deployment

device 126, such as a spring loaded or ratcheted roller mechanism that is attached at the top

of the frame 119. The curtain 125 can either be mounted within or adjacent to the rear rail

supports 118 such that it is located at the edge of the rear service area 122. A bottom

bracket 128 can enable the curtain 25 to be casily raised and lowered. Typically, the curtain

is lowered until it is level with the thermal management plate 124. The curtain 125 can be

formed of a thermal insulating material that prevents heat transfer. U-markings 130 may be

provided on the curtain at 1.75” intervals, along with a company logo for the cabinet

manufacturer. With a 19” rack width, the curtain 25 can be 20” wide.

[0045] The curtain 125 can run in, or otherwise be guided by, vertical U-shaped rails
attached to the vertical rail supports 118 such that the curtain provides a generally sealed
barrier to the transport of air. It should be appreciated, that although the arrangement

illustrated has curtain 125 provided at the back 116 of the cabinet 10, it may alternatively or



side walls 112, a front 114 and a back 116. The cabinet 10 may be used to
house a plurality of servers 15 or other pieces of electronic equipnent,

i ncl udi ngwoaotarss903DSLAM s and so forth. Suitabl e di men®Cons2609064she

cabi net 10 can vary depending on a number of factors incIuding t he type of

el ectrani g..equi pnent facili arla er mal
nanageﬁﬁﬁﬁdlrlee bgpeéfédeéat c sidaaf it Bt st pat Koncy 5 ﬂantpgrrérorand S0
forth) Juds o¢aR daBmkbtids d@hel? %hgﬁléen%fntg tlfquérma@cﬂi‘téi'ﬁ ﬁ'25)Ean?‘oef sRlticaBg aftndept h of
4 feet. [00O41]Referring additionally to -8, the cabinet 10 may

i ncl uddragepéthglcalinet 166haped hori zont al rarls 117 attached to, and supported
by, four vertical rail supports 118 which formpart of a frame 119 that is
positioned in the interior of the cabinet 10. A plurality of rails 117 may

be provogss| | NTRAtHeSmMAIGN A gsmalftquarb nY4 b Rmk eh&mancumic R etadenRBd fo
conponents can be supporte The rails nmay have any suitable formation, one

sui t ablsep4rateries rnrﬁrlorséparrg of therrabingt EQunser diffisesing zongs by ferming hefflepto Pogirt i oned
19" apgy Rvﬁlgd ﬂe%'i : ne gcﬁﬁ ‘éaneT % ‘t{)e?deifﬁed@}ilthﬁrethg? %&%Ee ar%{fﬁzi’ ertical rail

supports and € racks ousin €’el ectronic

conmponesusddd®at tlﬁd)&éerM the cleetrbhic @bmpandntsthpiee borddhitiain dhd ﬂaekg and 8 tAd7 can
define an electronlc conponent stora g area 120 that is |located within the

frame 1e0bY thedheral mappgamengplatnkdr rHiedront Joatheides Aé2 and thehotte@rafi ce area
121 for Eﬁn&ft 1b§§n fcfrﬁﬁﬁ %fhe% B&Jdﬁﬂ%‘ofjtﬁe ﬁ&@l@% {xﬁ(ﬁzﬂﬁé anaber c§ervice

ar ea 12 rear war rane to t bac e ca I net Two si de
servi cemzﬂnezﬂs: k23 ccace dea 27, ibnmﬂdetdmt theefrait dbgsh@électtmm commnit9 IhaThE cabi net

10 can be n be, 42 ht K uni being a
ani ¢ oriiegSubd S st bt Bane lhgt g isminc e ehieq t or
mount i NGLingt ) t%gché ﬂﬁﬁnélﬂﬁéﬁ %ém@nt%?atb ”QZ{‘ Tﬁ&iﬁ‘dést ﬂ@ ﬂfe@@aﬂ%!o@f‘ tﬁeelﬁcﬁ{o'iﬂ ng tO
the wdth of rack One rack unit can be 5 mm high

sui t ablaaddmtoprof dfe qahines101¢an foam tlmfeotprrdmudédlets@f dtplmlt zomae fdeslrtraédieetter ght of

e £ ons i e ot o B el rlire. RBR S e b o S I BB o B dow.

whi ch aB&inbemaRy@eam platd Mhecsatk et oflhe cdii@et, herﬂmﬂt daam@émrne@hat e 124
can be forned of any suitable material. In one arrangenment, the plate 124

can be amdrtlmhemalmswpllaét iThusithanhad zppairpically farmisdhe SHER ValgnTES thher rral

manage t e, 4r.ont

N AU ST SRR L G P
mar ks tdﬂ& TZIIHah benglitofertidatlybgahe bairontdlyarieatcd plate Theingd thetncatialtheatonponent s
to be housed w thin Lhe cabinet 10 can be stored within the cabinet, such
as staﬁ@Pﬁ@“ﬁ?dﬁ%?ﬁ@??8N€§9n?ﬁékegﬁdnﬁprkrng upwar ds. The ther nal

managenent plate 124 is easily novable within the cabinet and is typically
pl aced within the cabinet 10 just above the height of the highest

el ect r dA047]c ompoorendmbdianentsais flowewithin thu cabinee! e geefirsifomThecgtiat e 124

may be attached to.the rails 117 that are osrt i 0 irectly above the
topl mogons FERt fidh R QUSH S RETON; CHRRPIE RS 9%%@6? 25‘? &rgeﬁen@?e@ RS At the

front edgedefe rdr@onttatw mlthéraeamwm@@he tHe?bin ahBexEOMALIE haﬁ%nl@e
chanfered or cut off. [0044] An insulated thermal curtain 125 can be

provi dekheair Qa}néhetjaﬂw vedically upmsardspitho the hot zonge to exit the cabinet. The neutral

zone is designed to be cut off from this air flow by the thermal management plate 124 and
the thermal curtain 125. The neutral zone formed above the thermal management plate 124

can be used for storage for equipment such as laptops or other devices.

[0048] In other arrangements, a thermal curtain 125 may be provided without provision
of a thermal management plate 124, in which case the thermal curtain may be positioned to
cither the front or back of the storage area 120, or at any location therebetween such as at

the center thereof. The thermal curtain 125 can be mounted to the top of the cabinet, and

10



10. The thermal curtain 125 is preferably nade of a conposite material,

t hough can be forned of any suitable material. The curtain 125 can be
suspendedwbnromvmswaepl oyment devi ce 126, such as a spri ngClrasded/ 066837
ratcheted roller mechanismthat is attached at the top of the franme 119.
The curtain %éa can &%t er be nDunLed mLth'n or adjacent.to the rear rai
suppor %41 PesMaRi¥ rrieRdgd dawnwardly untibl regehesiac ipgaogiclacanic€qmpeRsi ce ar ea
122. A hatd armb rst%?ei‘g%taréaZﬁzo.C %iﬁﬁ?éﬁ%@m&ﬁ%%pﬁi@s! the Zreri®? IPEhE@BideY 16 ai sed and
| owered. Typically, the curtain is lowered until it is level wth the

t her malinteenkg eoenandgd ertlé zadhy iiecadlyrdiadmg 1iEsppanubeg fherthatabéurtin her nal
insuIaHIgg material that prevents heat transfer. U markings 130 may be
provide& on the curtain at 1.75" intervals, along with a conpany | ogo for

t he cabi net manufacturer. Wth a 19" rack width, the curtain 25 can be 20"
wi de. [0045] The curtain 125 can run in, or otherw se be guided by, vertical
U- shapd8049i | sImyatedies drragenieatsy ay thowal in Figs) 9 sug porthe themgalguarggehent t he
curt ai j I i t r i I t
shout d TBE° Jan 82 pReRERGHRG FaRTTuEE AReblrSE ol e BB hrAUT Rl furBhs

curt ai randiZBe theovdldedaiat] 26 en baptovidka cfse ththe Gt NEticdlQail buppory. This
alternatively or. in addition be provided at the sides of the cabinet,

and/ or <gatesil ymadiee ngtral Reatzppg,put Sgﬁéﬁffelﬁn%ﬁhﬁ dancgipn pharepgpingdhe cQld ot her

arrang : i . i gyl nt of the
cabineﬁgﬁgﬁ%Fﬁ%ﬁgf%ﬂgﬁgﬁg%%%%&%gﬂgé%%gﬁﬁm%B@f@ﬁ%f%&gﬁﬁgfﬁgmkﬁgpég curtain
125 camobecursedily stagedapad ehetthe of thicenbioct Kpace of the cabinet 10 into
different zones by formng baffles to the air flow and heat transfer. A
cold zone can be defined within the front service area 121, bounded at the
rear b el éﬁy@ Rezatean) t r bt Rk ﬁ&%@, and at
t he togog§ﬂtheﬁgﬁerna%1nanagg§£E%Sb?g%gpgg2§5$%2q¥@%§?ﬁ%%%?$S?he sides 112
and t hell8ct therfrat 11hendbisknldo of thecaahinedbt inattierabtyndraitiounmdemeetdingerst he col d

zone. ot ,zone ca e defined,within the rear service area 122. bounded
L e e AR DR 3l B P b el SR P S B B AR R 1o T ks
and by dabmet NermR fikdérd @nbe¥dinddeita wont tBBEsal RGNS c flRRIbAS mbfdHal; alvhnet 10

to the thermal nanagenent plate 124, The sides 112, the rear door, the
bot t omandotnerubbyy asfplastHe metdsiahelhe Gngean Fovam betesnereHe Feckimgnlgdy isbapedt ¢ he
hot zo L i heat - defi ned
bt veortitsth PEHA IRt QS ARRLG FpeP bR SRUERAIE R pRPT1822 ' he

si des IHahdingth@andabepmeitclytrhevdablenindaarallotv dabkes aald pstedlietidolidhebyt her mal
curtain 125. Thu the hot zone typically forns the entire volume of the
rear semMyhiag t%@il%z@,etWI adjachpf f%/%?ﬂméerT\]ﬂFJ?é”SQ%b%l%ﬂ b&ﬁ&ﬂﬁ% el ectronic

compon ea!?ltaflgéd? LARGHCA LEGhe Il OQMOQEG ARl s’uhg(\(t?sr 118C ah oY ¥ diment, the

hori zontal Fy-oriented plate 124 into t neutral heat zone at i%e top and
t he colboushené3atant eeprbotdtdom siPo4E ph ritheresidendfolk gapritetwadnrthé Fobsuppodtd n t he

cabi net_ .10 n first fromthe.cold zone rearwardly.through the
o oot r o and Sho Skt T K She Fahitd terRarat FRNESUBHLE Mo B8ictue <o
contact with the el ectronic conponents therein and exits into the hot zone.

The air can then flow vertically upwards within the hot zone to exit the
cabi net[005He nbuencarrangeracitsa st of fngts &t ban exdendoidm thaailtshpportsill 8¢ ow by

h h I .ol 124 and h | i 25. Ih I
zone. 1 PhHeRRavA TrerReR B Ml sBeat rh B oL T DA SR B o 2ge

for equidsrsantx@te froastht ait QPppos 1 18 Wekc ey | IEsf the 0AABJtIIN20tThekide
arrangenments, a thermal curtain 125 nmay be provided w thout provision of a
t her malschagfagesrel?s cpn stus be afingdbyhe drgerad 84 vad bruskesnaS, sushithkat shayeaye be
posi ti i . r ear.; at any
ocat i RCHAruphs B8 e RGR LY. BRI bl B QA9 pr MR & P52 s
can be gidwnt dd datioh doafpoatntt hercddhithvedtoragdiakea 120 and the brushes 135, and at

the rear by the rear 116 of the cabinet. The side service areas 123 can thus be generally

separated from the airflow in the cabinet by the fingers 134 and/or brushes 135, which form

baffles, and the side service areas 123 thus form secondary neutral heat zones. It will of
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can be sinply extended downwardly until it reaches the top-nost electronic
conponent stored in the storage area 120. This arrangenent thus splits the
i nterior WO 20teenes@bBi net 10 into a hot zone and a col d zeoe/usgoowesdsdTal |y
dividing the space using the thermal curtain 125. [0049]1n yet ot her

arr angenent as sho in Fi 9 and. 10, the thermal na plate 124
can extCQHE?ei’F&PrPrFﬁlét At eny 3 a%&@ﬂf@ﬁ%O%‘%{B%h?é@ncﬂ/ar TREET§ ?agfh %%%H WP rail

suppor t‘tﬁ)tﬁ]-ﬂi%m(ﬁrﬁcge?a@tl&h@ﬂf tHBhir Gl BbM tHLHdE iR aRLOYI FSHH s(ﬁlllot5 anbe the
front vertical rai orts. This creates a snualler neutral heat zone but

still peblotarse mmdecimm ahthofughrtey side bargice hesag b2 dfoz eppropngmeabdt endi ng t he
full hei é?r}ht of tt he cabi net 10 when the el ectronic conponents are not
necessar ﬁsp to the top of the cabinet 10. [0050] Referring

addi ti onaIIy to FI gs. 11 and 12, adjacent to the vertical rail supports 118
at the front 114 and back 116 of the cabinet 10, a plurality of air
managert@A2]f | ngeqt@tmesmrawmnt br nkkesf @38 additiondo fngsrs dabandipr whshsan ext end

to the %‘ dfsyi fI)a{nRg“ t%%%‘é pfe]c f'%l &ANRLd. ;‘ﬁa Su&ﬁlé&%{ %Qoxag%c{){ﬂr med of

a I’lOI’l-t EfITB con mat eri as a er or

pl ast i awﬁqjaﬁsmagenefﬁm? tﬁlhm@:&ﬁ@uﬂeﬁ‘@l@aﬂ3Mgﬁbeé%hd/edﬁ&€ﬁ@ﬂglﬂom’ thy cahaped and
can be attached at one end only to a support which is attached the_rail
suppor t@merso tizaéwnvalﬁa@ragéaﬁntaéateé%raafia genera\e fingulagsertion Missr 1189P cabl es

to be NASEL. a@ﬁ&%w&b‘&@ @Xftﬁ’i@.%?lg E .t\bﬁen%g'dgér %jt?s?g%wgéji‘ﬂ?edﬂw%%% fingers

134. The "brus 5 can e st m y arranged, at one end only to
t he raipiccesppde 418l BB cah bt heothentiGdiavent thentbe rin Gemethe tB6tradn be

provi ded on supports o e of th ap. bet en t.he r iI supports
D8 Lnopmandi B 88idrashe Fick 5neh i Bluhi So M BichSy VEE 1 i B el “Poot
the m ddhgee {rOR5Dh! 'Th@’i'@arﬁ(ﬂsﬁl&ﬁ@ﬁﬁﬁ%es B35&h Qs thﬂB@ﬂ'ﬂ%s %%e@ﬁ‘ﬁle%ﬁ@“d from
the rail supports 118 to the sides 112 of the cabinet at the rear edge of

t he fr mone ged theaeuisgddicat 2bag of Acsete sofvitsrarsdsd23135 can extend fromthe rail
supports 118 to the rear 116 of the cabinet 112. The side service areas 123
can thus be defined by the fingers 134 and brushes 135, such that they are

boundedoas3]t heThe giaks D2 dbecddhns@nge dtdor ndre kéifowibiesddyankRao silgkes 112 of
t he cabinet at the sides of the electronic corrponents stored in the storage

area 120cehdceen brlunsiesTheasles 4 and side panckamay e constrnetad of hghtwrighhe
bi net ne.
fﬁel 2:3 rcpp&%ﬁtéﬁgﬁnﬁﬁ SR nathgr%fa}% é&fdu%ﬁ@e éﬁ&??g{l@ S ﬁg{ugn gﬁg rate rom

e ca I net I'nger rush %5 whi ch
f or m bafrbvidsd oathd sidm)aﬁeléehSﬁde areangt@asts, RS sitibdlBlanﬁﬁWr&ﬁId@ ra»da bymoeut r al

heat zones. It w |l
punch out panels so that cables may be run from servers stored in one cabinet 10 to servers
stored in another cabinet 10. As the side service areas 123 are generally neutral air zones, it
does not affect the cooling capabilities of the cabinet airflow to provide punch out holes in

the sides.

[0054] The back 116 and the front 114 may both include one or more doors 136. The
door 136 may have a side hinge, and may be constructed of lightweight composite materials
similar to the sides 112, and may also be insulated. In one embodiment, a double door may
be provided, which has the advantage of allowing a decrease in necessary aisle space
between cabinets that face one another. The door may include a temperature sensor that may
be viewed without opening the door. The temperature sensor may be provided behind a
window in the door, or may have a sensor part mounted inside the cabinet and a display part
mounted on the outside of the door. The door may include a combination lock, or other

locking mechanism. A rubber or other seal (not shown) may be provided around the doors
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course be appreciated that any arrangenent of brushes and/or fingers can be
enpl oyed to both provide a separation of the air flow fromthe side service
areas 123weandiogesdoB t o al | ow cabl es to be threaded i nt oramaSeémnoggh7 t he
side service areas 123 for appropriate cabl e managenent purposes. [0052]1n
anot her %rrﬁggenent, in. plac of.q{ in ag%jtion to fingers 134 and/or

br ushes! 3P 1 o3eH) WY rySPE Hehmight S ffiekdes 133 can be used. The foam

pi eces nmay be provided in two parts: a generally thin rectangul ar piece
133a may be extended vertically fromthe cut corners of the therm
managertéfis]pl atreorkembancnt, hewebiatt ) may bengohaicd o etmiatulgsibesel 3733b may be

attach to a.door 6 of the inet. \Wen the,door 136 .is closed, the two
Foam prigeeded45R8i R pedts tiin e Whemih SERRPS 3 CHBledd 6 dife ARARBE « un 't rom
the el agloloftic€ss GO APARRIM sor S§RERd 60Budie o BEKRE AP QUgh nidiala2 Bedekd AGorf 0am

pi eces 133a, 133b, to the side service areas 123. The foaminsul ation

pi eces sYgsme hfroniussction Mbeffthe baseddt weenenith shecwblogiopred wattarhwitheut ral  heat
zone of i Vi 0 ides incl ude
2O o bR PR A LSRR Sl IR, SLERE AR gERSD e

si des lat@pnilicdit6lBedralnewsighbyf the cabomst Aukire thodkhdvirghhayedugivund drgfostitd e
materials with non thermal conductive properties. Insulation my al so be
providéﬂeﬁﬁf@HﬁagﬁﬁﬁnE@ﬁégéﬁmpﬁﬂ§6%§eé??angenents, the sides 112 may

i ncl ude one or nore punch out panels so that cables may be run from servers
stored in one cabinet 10 to servers stored in another cabinet 10. As the

si de sdf0ide areadsfiba3dwat er gemecyl 44 mag aktead franra wpridé of tite cbmst Hbt af f ect

t he coql,ing ¢ bilities of the cabinet ajrflowt royi de punc ut hol es
e b bt PREea g iy FeSamareae it taes s rBe s SR BRE Pade one or
nore doqkfHRbeabilt® HROGuc 364 NBNMBANENA t6 ie%ndl‘hﬁ‘&@c_eiggg sﬁi%% 1@% s&@Nst ruct ed

of lightweight conposite materials simlar to the si nd may al so

be i nsuinabewk-c¢iingpsnemifodyating hotaidtoubyeantidg orcansmgnobshqwmy iTHedyctiddch has

h d f. allow d [ i sl
cabi net et Revertisa oL G BaERin FRB sk OTES TRl o T BB or o <ensor

t hat maypbEedtipB¥EEning o GldtcabReni 0glb W e vdaopanciling thepiEnakpice 158N&OPr nmay be
provi ded behind a wi ndow in the door, or may have a sensor part nounted
i nsi de ankarreaginat. thqduch 1df spn by fosaed of taxiale fabrie ereplaticanderiads In he door.

The door ' - C ' i r. r |.Ng:1nec i A

¢ ubber 5T sRPSUHLR BeiRRE) SRt W G ol i SRR AT, o8 1
hel p t anseled a stdiydaad dropapHinghattemi ghirione conpaicats.cah O phdvideddn ehetopadé ment |

t he cabinet 10 may be nounted on_a nodul ar base 137, form ng_ a b%tton1138
of the SHebihdPowatiacyye Aepd dwablic eommupjeaigonsyaceway Jdg, both 8f wirhal | ow
accesslﬁgyﬁ3&§h§§quggﬂf system 160 such as a TATE 24" x 24" nodul ar access
fl oor system™ A front section 140 of the base 137 is open to the subfl oor,
and registers with correspondi ng openings that are created to the raised

o ST AP e P 5 L Ty et 0,
from exiohpf&able® UAGDatdhEaRAISB 013K extend from the public communications raceway into

a private communications raceway 152 for pass through of cables into the interior of the

cabinet 10. Dividers 153 may be included in the private communications raceway 152 for

dividing the space for fiber and copper cables. Junction boxes 154 may be provided in the

power raceway 148a for supply of power to the power circuit in the cabinet. Power strips

156 and cable managers 158 may be provided adjacent the back 116 of the cabinet 10. It

will be appreciated that the arrangement of components at the top 146 of the cabinet 10 can

be varied to suit the particular application.

[0058] In use, the cabinet 10 can be installed over a raised access floor 160 that is
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[ 0056] An airflow duct or chimey 144 may extend froma top 146 of the
cabi net 10. The duct 144 can extend generally froman area of the top 146
that i s aapacemics4d t he back 116 of the cabinet. The du®CTAS4000966837

di rensioned to extend into a ceiling space 162 such as an above-ceiling

pl enum for. ventjng hot. air to vent i neans (.nat sh .. The. duct 144 may
be 1 exXIByide ltl‘ﬁg?leﬁ??l_fg%n %H&é\s(f Ppot@gwé@frbdﬁ}e %é?wmh%glé%ﬁﬁi in the
event qfit SR&ETRGH R/ 1801 NE HimbdiEcagaRicRRhddLinkE %E%eﬂﬁl@tm@.aqﬁE into

the ceiling space 162. In one arrangenent, the duct 144 can be formed of a
f | exi bledectrabici compongitasdn e imstakbed e railk h13not ey apprdjodiahe pabled yepatsiog 144

can be f d of rigid material. The cejling.s . 162 may be.a standard
drop. o Plengageh B o piebRs o e i Sty BEHE o1 e Pt eBs " 146 <uch
as a pawels 1P3C svaari4able kg Bt £ deRMMANbEahpIONS] MAREWRY sk¢fe akat h of

whi ch may be open to the room [0057]A divider 149 may divide the public

0
communi lZ3tte dakl theediesat thrgrighs heighband tanlowdhgieto bapissed toshgpiwps Bf heénel 150

can ext r t bl | Feat | I .ot [vat

conmuni oo sk b S BLARHARA KSR Mo I b oty or of
t he cahkinded cdimubicuiiciBreabltb3vliely mag bk Rohneded to btHehecrperk Vsihg sadardni cat i ons
raceway 152 for dividing the space for fiber and copper cables. Junction
boxes IB@ﬂﬁ%?k@éﬂﬁﬁéﬁi&%&qpﬁsﬂﬁéaﬁbﬁﬁpckﬁ%%may 148a for supply of power to
the power circuit in the cabinet. Power strips 156 and cabl e managers 158
may be provided adjacent the back 116 of the cabinet 10. It will be
appreci[@0¥y t has thddearonangemmntnts hrecapepoek ey gehethitechehOwhith6s fokceidhe

cabi net. 10 can be var.i to suit the particul ar application. [.0058]1n use,
Che. catiiner Soveamend 25 bt pelpsbning i oo eobia 67 bor EaicT Rt |
provi deg et %‘Bﬁle?di_af%hé apcHRrR BfD SIMRG Mt oPHRELab BB VBB hol BEnd@sSed 37 Can be

regi stered with openings in the floor 160. The chi mey can be extended into

a drop theidai sayvité2reaThe det acthe bpatmecdieporighe slectammibeomnpateatsicedses ther ai | s

117, and_ are appropri at el I by .passi cabl es t hrough the am pi eces
135, 1R DS BRIERieTbE i dAE, The ¥ MRRGHERE S P B0l G, bk 39
St andargkcg@blceorfpdageiBinthe kRedRRscaEY t6ehceip eyeshd up ihtedit 4 SEivi ce ar eas
123 to hold the cables at the right height and to allow themto be passed
t o t he ‘tagpys bafflenwich apthedhernphmapagsinwat plate FPdnthegmalvartaiop 25fand heang abi net 10
for co [ I | caf i whi ch may
be. conmiared tdririas AREEE AR 15l AR TRAANR AP SR PRl T
door s Ispbeeawizhib iencabimes edd pfdebiHohand beld alrasiximpritherabapibraighshar e oper at ed,
they generate heat which is forced to the rear service area 122 by the
ai r f | oflRHRNIEFOMpeBeH floTgs dea bifle of the front service area 121 of the
cabinet via the aperture 140 at the front of the cabinet. The hot zone
created in the rear service area 122 due to the heating effect of the
el ect r dA0@)]conpoment & cnswrs et sifEicaint cdod afrliodelivpradho thegippehmoshuddctidde. The
air thus circulates from.the.cold zone,. thrqugh el ectroni c .copponent s
"n' t he SPUPAGErEar o PO Ehe b s GRoRY RigoPht CIGRIGTD £4A D@ Rdar | ous
baf f | esustmll B%istshewh REFiR! 3 FBNRIREBNplaR Y2 ad dfbwil NG FBI4, £y HRuBedl 25 and
f oam pi eces 133, fingers 134 and/or brushes 135 constrain the airflowinto
t he smeduchstrapgsseink eandghicte kafp ol airflovaapiaverrds thatbmpicexesnratisothaand col d
air mxing.other than throu he el ectroni c conponent storage area 120.
[0060]ﬁﬁbgWH%?aﬁg)E%gﬁ?@aﬁ?gga%ﬁ%??%?gﬁt cool air is delivered to the upper
nost el ectronic conponents, one or nore flow diverters can optionally be
used. For exanple, a perforated curtain 170 as shown in Fig. 13 or a series
of pl atl886H]72 hxongrsgmpiasy Fmgodiment, jhgcainct gradosusucan have amgeetantd dncan hel p
to kee | air f ] rat t ing it
Ll o uﬁl%@iln rpgégglrex%ﬂyﬁéé“a{ibgtet&;ﬁ%fo%s(g}@ee §és%‘?ne% ChUEGSe. " REOFSLy LR R4

connected with the cabinet enclosure inlet. The cabinet enclosure can be positioned on a

floor and the supply channel can be under the floor. An exhaust channel can be connected
with the cabinet enclosure outlet. One or more plenums can be in fluid communication with

at least one of the supply and exhaust channels. The plenums can have a pressure source for
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[ 0061] I n one exenpl ary enbodi nent, the cabinet enclosure can have an inlet
and an outlet in proximty to a bottom portion of the cabinet enclosure. A
supply chaorelo/easw3be connected with the cabi net encl osmCe/uspdooi66sIhe

cabi net encl osure can be positioned on a fl oor and t he supply channel can
be under the floor. xhau el can be nnected with the cabi net
encl os#CECBHES %PTGS%BH% er%@i%‘?@%&ﬁ% I&‘i Uffe0fi t eP‘i‘ R CRYAHIR FAIEM wi t h at
| east qanoafthwearmpwc@aﬂlg%muﬁ be pOGRARIISInd NG e MbENMEInGRIAAVE a
pressure source for generating a pressure differential through the

encl oswoetagf with dlempplweﬂlamw Asmp@ntfamﬁiorvg thapught the todmgtdodterdmaiggh. A
coolin gﬁ os% |on5%kunde ﬁloor and in thermal contact with
t he su%ﬁﬁ9ﬁ@ﬂ' %@f Mg BTOXgH e PPIY S mWW ough the cooling coil to renove
heat fromthe air flow ng through the supply channel. [0062]1n anot her

exenpl ary embodi nent, a thermal managenent cabinet for el ectronic equi pnent
can indP a bndlother ckeraplaryreibasimentde thesmalonansgementioabingt far tletienic a back,

a top 2@@?1 ?netﬂ(t)sén ﬂﬁlu\é@g 901&\ %getglltxav? o i B 2ardG ({%ﬂlﬁ,'g' Jrsgal gdienglosure

for el oni ¢ nent R cofponen rage area in(Pudlng at

| east iné asldmabm ﬁ@ef@&h&cé@ﬂietf@tﬁﬁcﬂ’gdnﬂgtllg|sea1éd ol ssuafior plr&*emmcan be defined
in an interior section of the cabinet. At |east one opening can be included
in t he W8PMMt-t AB clegBpRigcomppRens ptofags srcadneludpe At liastoan shdvinaaadkder in t he

bott omg é cHlﬁg ?ll%pﬂr(ﬂﬁ& ?qlg&gl lacgh 'B@tdeﬁ 19 nqnt@ﬁ&s 0G0t e GﬁlﬁldAQet ween a

rai sed a ess oor o I ng an rop cel Ing of a di ng, where
t he acdessofid qmnirrgaaanibeéncdmiﬁded tla top aﬁthetolamnehr alp)d atdidst nge aningrr@nﬁneat ed

air. The bot openin f the cabinet. can be alignable with an opening in
the” accBabded Bk B r e ctubr” T Fhipfhenoc anpeBlien o e B o "Phe
cabi netraﬁ@&iad(cle&"ﬁ’odr BTQ%GﬂdlhE%n@hﬁﬁiﬁ’ d%'[lhfg cﬁ‘%”ﬁﬁ‘i’lﬂﬁ@ wht QMRS R{Ek0 exit the
cabi net through the top opeRing, which is alignabie with an opening in the

dr op ceqatmqsqool[eé(aﬁst}ﬁthi@ drabiceibng ventergihentedarn. Héleé)etsemmemng of thet enper at ur e
zones conpr ast.,a cold zong e bottom
open ng Bret ra aBeneie Rha a SRoting SNEAERR BRS: H5h P ilayiht 15 opent no.
Wit h atact@sslooPp@sddhiol tBe PabIvdt dRE flb@s eir8@itetht RRcE-EMP eb@bbichit ZORPS afddCh t hat
air is directed to flow fromthe cold zone through the el ectronic conponent

st or agdo gkistha @bingthraghbhep apanisaevhich dvdieneble withha apghmgén dwrirerpri se a
t her mal gagenent plate that is positioned horizontally in the cabinet
above tfie & ectronic conponent storage area. The thermal managenent pl ate
can be forned of insulated material such as a plastic material backed with

an |nsulator 0064].1 n _anot her arran enent, the baffle can conprise a heat
t ransf ePORUr t a.LFhe apipetiinteneygap b feRprded it mqutwe@ﬁ%ewmm@tn%&%t t he

el ectr onlggq E&{E%%gﬁ%d ﬁﬂl%@%rx?{h% %ottJ#ﬂ%nggg of [RNEHRE ﬁﬁlret]ﬁdé ;2?1%;1'30 be formed

of a conposite er|a In yet anot angenent , an be
f | exi blvenamgithcaughahé oy apabﬂngswtth) ableasp ass bafleiprouddil tarcease the térhygeratatsi net

:,;TI : g agzlro?l%/jslngllcg%a? Ialg%a %}F teadnt%fﬂeow gf rtile cold -IZ-QI(‘?G t lro%)éhl%lllee elgcgul:ofnllceco(fr?pnongonpr ' s€
storage area to the hot zone. In one arrangement, the baffle can comprise a thermal
management plate that is positioned horizontally in the cabinet above the electronic
component storage arca. The thermal management plate can be formed of insulated

material such as a plastic material backed with an insulator.

[0064] In another arrangement, the baffle can comprise a heat transfer curtain that is
positioned vertically in the cabinet above the electronic component storage area. The heat
transfer curtain can be formed of a composite material. In yet another arrangement, the
baffle can be flexible and can allow cables to be passed through areas of the cabinet while

providing a heat transfer barrier. The flexible baffle can comprise at least one of flexible

15



fingers, foaminsulation and brushes. The flexible fingers and brushes can
extend fromthe el ectroni c conponent storage area to at |east one of the

si de wal I wp 2brogss9oand back of the cabinet. The at | east pomasb@amsdsasul ati on
can conprise two flexible foam pi eces positioned to allow cables to be

passed t herehet ween. .[0065] I n angt her . di nent, a duct can extend from
the topM$6En F%&l @Flﬂf“ﬁ‘é‘ ?%@I'HQ‘FST The ﬁ@ﬁﬁ@bﬁqg&w 4d ba%&%gancﬁ‘éit%df m{ite duct
can be dQhaRe ShmpdnddiWrRcerdPhek 1@kt Ot 1RSsid §AN, FoniBid@abRbf (At | east
one door can be provided in at | east one of the front and back of the

cabi netcabifhe Hte dt dest ongrieani onulatian chie campioseitive fthadrlc fdanspikedsipositiphetes can
be pro%id d ad@ac t at lﬁﬁSt one hi nged edge of the at |east one door. The
i nsul at'? §HOYiCRRES O PPUANIPTESh e baffle, and can conprise two flexible
f oam pi eces positioned to allow cables to be passed therebetween. At |east
one side of the cabinet can include a renovable panel. At |east one punch

hol e hd0Pt] a Hewsitsicabptigens drflusecapraxinddepm thedep ppesng ohibe spldectof t he
cabi nety I t Ll o t . .nrovi ded adj acent
o the Bot el dodHinE IR RSP cRR e 6t ¢ S SR T BRI AL, P00

[ 0066] |fabriaehiblo dA fest oS dsdi@an bepreiddddant iadtdonEbfthe Hont bbb et s 10
can be in fluid comunication with a pressurized plenum 1210.  The

par ti cuielinehulisert [esst ieelogngamberpdepbdgdeoiningypton pigeescrmbhpP@VideHe system 5
can ut i i - di ; IS

cont =l () En RLBEU LRI 6 e A0ieh 1 Bhe WO, PRIt LB B e 1210
can be flgxille bafdle, sndadan @smpnee ovo fiexile pdaam prescdymisiigned td alledcdbbas tedeh r ow.

The pl enum, 1210 can haye one or. nmo pressure.sources, such as fan 1215,
21 ¢ hougHo KGR RSghr M SOUPEEYda P E IS eI nE Gt S G GO BT anps. and
the | Keast bBOKACh MoRNBRFROAITR M e plud&ah BB plddRdGaRt REstdne SR WIFtkgal fan

The fan 1215 can i ncl ude noi se-absorpti on conponents and anti-vibration
mount i ngbimonpdinleast onc Maflow nmnhgdnant stregtarestn be prondedrdricentdathedmwttom | i zed
in conbinaliog W .tFe fﬂg. IE onefengﬁdigent, the fan 1215 can be an
adj ust AHERING RELY PRI il nay, Red BErfYAASUEAN: he pressure in the pl enum
1210. For exanple, the fan 1215 can be a variable frequency drive fan. In
anot her enbodi mrent, a p[uralitz of fans 1215 can be in conmunication wth
t he prd98eftli zelh pnectinbadinay as shawamorhecgheadiig el 5e fy dsbineidDeas &d iy

operati L - L ural i f i.scl osure
al so con %%%ﬁg@éggﬁké&ﬁg%I%%%@95ﬂ3%¥¥%ﬁé%ﬁg'ﬁ%e§%§§Pg%gﬁ @%F@ﬁg%%%%%, t he
fans 12R30aad k@ vaasi For caatpld, the sydiempl @nwmibize s vidplegserdiyn 12 govhaigha

bl ocki ng plate_that seals ﬁ wal | of the Flenun1in t he absence of the fan.

[ 0068] THeSSERsiH{eeatialos eanfralle eensised ol apother sxamplganplivle HePWIz¢ne 1110 and

bound i.de.: .
oun @%@nzsgﬁg 0 gﬁg 'oﬂ Btift¥ed@siBlas BRO: thbdelpleduingd ﬁ%@nge&tﬁiﬂéh o0, aW I ment

shown, ot zones 1110, 1111 ‘are access areas t ave doors
1105 sdlteha¢nue thil @indase oanoancegsessine soatses) stch asifem 1AEe dbboyghudleras f or
adding or renoving the el ectroni ¢c. egui pnent). wever, the present

G scl odursuE oy Cone hprean sune o B e i 110, 1815 bei ng
integrally fornmed with the cabinets 10 and/or defined by an insulated fal se

wal | between the access areas and the cabinets. In the exenplary enbodi nent
of Fi g.[08&]] eabhomsadmbrstiment, thefawl 215 can be a centrifugal fan. The fan 1215 can

include noise-absorption components and anti-vibration mounting components. Various
filters and other components can be utilized in combination with the fan. In one
embodiment, the fan 1215 can be an adjustable speed fan to increase or decrease the
pressure in the plenum 1210. For example, the fan 1215 can be a variable frequency drive
fan. In another embodiment, a plurality of fans 1215 can be in communication with the
pressurized plenum 1210 so that the pressure can be increased by operating additional fans
of the plurality of fans. The present disclosure also contemplates the fan configuration

being modular. For instance, the fans 1215 can be easily added to the plenums, such as by
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share a cold zone 1110 and a hot zone 1111. However, the present disclosure
contenpl ates other configurations of cold and hot zones 1110, 1111, such as
i ndi vi duavocatwesets or groups of cabinets in a single r@earh®emgedshei r own

cold and hot zones. Adjacent hot and cold zones 1111, 1110 can be separated

by a wall 1115. 069].The pressuri ze | enum 1210 can geperate a pressure
diyf f er dROPRING @&1&%&% 1%1%8 ﬂe%saﬁ%ﬁ@ﬁf% 11% FRpnp Hbtjﬁﬁ 6138626%%9 t?i?%l- t heFr)eby

causing air to flow across the el ectronic equi pnent in the cabinets which
renoves heat from said equi pnent. The nunber and configuration of plenuns
t hat ar[@0¢f]i | i Zbelcatonggeherat lee hdvod desi fireidsigy ss cold zdnd f Ellemdibalindamavar y

based on a nunber of fac s, including the type. of electronic ui pnent
Chat i SRR Bl poBRd Bl 7B s e ooty Shov. B 3T g BT Bl enuns
1210 cainbel 110, {11 de eEVatasthhtdvdbors IS soihdt RBchikighs @anesesd k0, 1111
of each row. The pressuri zed pl enuns can generate positive pressure and/or
negat i vebipeesienaicededdpectas forddinasermenoping sharlectenia equanmerdl. Honicveher eby
create gl ér GVl LG c%h%ﬁipﬁé%éﬂ the ‘89118! IR 200597 1138 RP6&ne ﬁﬁtésérﬁlg
pressuri z q 61enun1can generate a positive pressure (e.g., a desired

pr essurfermdbwith arddabink)s l0nndrod defihddybyt @h inhdated fdsezwalebdthtbn thehictssa second
pressuri zed plenum generates a negative pressure (e.g.,_ a vacuum in

pr oxi miasasEpd theecahigictsy dp dhercremplarpenbpdincshe! daplbdradrabinchis 4/9¥ of

pressur DUHTS s, e -
eIectrSﬁég%é%h?pnengagég?ggkanpe2¥§%hgb§$%§éﬁ§%&%ﬁﬂﬁﬁgﬁﬁﬁ%ggg%%ﬂggﬁs
i ncr easehaiconfigiessarsefsidrnpdmonpmes d1t(hdfl 1 t,eclsysihdimdiabsabiats atdrbuse any

fans. | not her ex | e, the pr.essure, ingrease can result fromthe use of
fane t HLCARRE Phe P EbTen HEHGABIIL OV b Saidiad POGEIRG: SILCOH AL 2 4 | ow 11 om
t he fa@%n&?ﬁﬁl?@fMﬂkh%%%ﬁ&w&?@%ﬁﬁRmﬂPﬂl@!ECtroniC equi pnent (e.g., the fans

create air flowwthin the plenumthat results in an increased pressure in
the plenumwhich is in turn conmunicated to the cabinets). [0071] The air
passin rt el ectroni ¢ _equi nt is utilized tg.re heat .fromthe
bau pradfeA " B RS Rt BRE) evBritt hn EREn PRETRY BB %RLue rom ¢ he
air. | reofgoneM o kA®ite hot AéheClAl iti@ets UG YiE @IFtE ABWRRrRs HRRMctiGAIEPr €ssi on
cycle system although other systens are also contenpl ated by the present

di scl osgprwmenhi thgpalyaete mhihremaresdwat Gopume cantbresne 'bhe mpplecr@nd| | ers for
coolin . A , LlLed | iqui j J en 15
and 50 90BrEaiSobbURmCRRN BRhufeo weithie Bl pEIE} HRERAEIERY 17 e
and r etwaFynbdscthes a nlihdecof flastods] ielweiaiy the typesificicotreticicquiphennthht is deiagni cat i on
wi th the hot zon? 1111. For exanple, the coil 1175 can be posi.tioned under
the flcBYTraEBeey Rateace Far ?Xa&%,ﬁ@lwﬁbﬁﬁ%ﬂe@aﬁé%@ﬂn prawsieddt hrough the
coi | LebhrhlfhdoRNAaRe LOR RE §5EHce #6121 eNHEE 2R Qo dnOBRKaIEE L he col d
zone 1111. The partlcufar nunber and configuration of cofls 1175 that are
utili zgderwars caagndrasedsione prensurd end/of ndgattoprsssuiratol cuchtadpe tdhgradunber  of
pressuri zed pl.enuns and confiquratiaqon of the cold and hot zones that are
bei ng. (iRl TREe aRa Ty Saner Saavet dBieten e o x
equi di shamideya RAS bdsQREEd PIRSSWah £8kbrRt: @YaTRIve FARs B AL . & BSifel 9Rtss k€0 Wi th
a coil 1175 in thermal comunication with each of the pienuns (e.g.,

posi t i cierc ot ieprexohity teethpeeldzone 1 1101 whalnd sepmidmeenswdedithenuonl d zone
1110 for_each pquun).g&OO?Z%To contppl t he %n¥i¥oqf§nt sﬁrrounding t he
electréﬁPgafﬁﬂfﬁﬁ%HFPr ‘@34? oV8F Y88 PEXH™MHE %IFIO aYe Hé‘controller can
be a machine within which a set of instructions, when executed, nay cause
the machine to performany one or nore of the nethodol ogi es di scussed

her ei n.[09H]sont eisabadine; the wae plaRBisHEZ b cHpey B 1O alews s¥stenddPone
devi ce.; i , chi e ing a
et wor £5Rs TR RRA R oo MnelE o R aliPle, B o R it i o0
oper at én¢radehifr [rapa dsihggfungsse it the system does not utilize any fans. In another
example, the pressure increase can result from the use of fans that are positioned remotely
from the cabinets so that air flow from the fans does not directly contact the electronic

equipment (e.g., the fans create air flow within the plenum that results in an increased
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or a client user machine in server-client user network environnent, or as a
peer machine in a peer-to-peer (or distributed) network environnent. The
machi ne reiQ 200MpBs903e a server conputer, a client user cECPOISI09/0668PEr SONA
conputer (PC), a tablet PC, a | aptop conputer, a desktop conputer, a
control system_  or. _any nachi ne capabl e of executin set of instructions
(sequert? WﬁdPﬂHHH@PK¥§@W31ﬁH%H§$ ynigaie Hhéwﬁﬁmg@g}aken by that nachine.
Further, while a single nmachine is illustrated, the term "machi ne" shal

al so be taken to include any collection of nmachines that individually or

j oi nt | yf0@%dcut dhaais pass(ngroventheighdcgrogistegyipofent nattiliaet ioonwovohgse fioor theany one

or nore of th t hodol ogi.es di scussed .herein. .

2010/ 0c8asions) FRuTodRuRaSS s RBST He W RePETs F eatdipra i af lpgne

CoMUNI @fold@ieitd thb cOdIthgQfub§Ricen SANTQS SapbomBRglivh BEtlEHMstdnd ANBHEH
information associated with the el ectronic equi pnent. For exanple, one or
nor e t EYiREsHsteMe aatsogoatenmiged by therwessat dprlesuse. e Eusubsgdgis epsingkds acan be
posi ti ith r . . i j o . . sensors can
Bapt ur L s AT LG SR NP oE B R s B TS 10318, C°T e

cont r oldettingd b8Wccd e afpdf0 degtbArFapasmhhtit)onhiol iscthed igppliehsososls ansupplyy. For

i nstance, tenperature sensors 1225 can be placed both upstream and

downst rigstraes rofwa ligss.| Therosls d 473 pant ba pRsitiosst! il icemaneycagen w8 teoi | can
be_easifoy g 119" ¥ HRIIE (R BT 1 {18TRRBE UL B RENIRESHEMoPFPLARNL N Cf 0se

proximty to the electronic equl pnent so e anount o eat belng
gener ata@dcdmying freneheebnohl Id mgss pimengh tharvolid 1A then elasugly thepnessanized. The

pressure sensor.s 35 can be ace th, upst.ream and downstream of the
Dt easurTI e Lf i orsk 518 yaebA i | pf e d b PR BEhy aaf Code B e
easi |y qmoii e @d: ard REliZRGN K §@bn HIBHLEQIABRLM RiclldfeaRY hiapaEdtt al

information can also vary, including pressure and tenperature transducers
and t hareswogdl denunfs0ad4phhigwaiorenfitbe cofdand hot tvacs tehsrobsingariliaéd Fdre used
to further nitor the envirqnnental .conditions associated with the

el ectr oe%ﬁ@pfégaﬁc ROV W AQ C%ﬁ%%ﬁ P ULGEBPY RN SARTFPYICL RESPS 1245,
The huni2ddtud&eAS 66 [6AARItIRA LW I TRinGRdaPLdBhuditSfb Vithesdhtd@thd he hum dity
that the electronic equi pment is being exposed to and to adjust the

huni di tBferaEsde di - ighijion ngéregrn b thgrho gencok ! 14 agd upsirdan ¢fitee cald zong hat i s

in flui ;m%,! i | with the electronic equipnent. The flow sensors 1245
allomlﬂﬂéﬁgon ?%ﬁ%é@8$180 to nonitor the flowrate of air, such as for

determ ning heat transfer via convection. The use of flow sensors 1245 can

al so be used for determ ning other environmental characteristics, such as

air f1dW0Er bulleserrolitheenyuronment wirmoynding dheeleqtiopqauimnenhe ©98Pllsig of t he
el ectroni i i LS . / .

communt 050 SHHe R, Ghe kOt HRHCATRN bRt LA BLIRSARIRRI6RT )

and/ or whanelxesged, inmyscafidBtBe mbkkinp & péréarhvanycmermn moradf tha nprtloidobicss t hat are

utilized can yar d can include Wreless Fidelity or WFi services,

Bl uet o;fﬁwyéseé?ﬁ)ﬁr _ SobrabOfRARE: a@B{l@r FHRREr Tgeyiee
COMUNI1GabmeRMbBGMUNAY 8% hRahiR! B8y BecdHnbbibd By, Sdifdla AStwakih Qo t he sensors
to communi cate both wirelessly and via hardwire to provide redundancy so

that danechinesnbt a hgworkad dehlyaeentheonaching miy ppdratariethe capacity of a server
or a client user machine in server-client user network environment, or as a peer machine in a
peer-to-peer (or distributed) network environment. The machine may comprise a server
computer, a client user computer, a personal computer (PC), a tablet PC, a laptop computer,
a desktop computer, a control system, or any machine capable of executing a set of
instructions (sequential or otherwise) that specify actions to be taken by that machine.
Further, while a single machine is illustrated, the term “machine” shall also be taken to
include any collection of machines that individually or jointly execute a set (or multiple

sets) of instructions to perform any one or more of the methodologies discussed herein.
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WO 2010/ 065903PCT/ US2009/ 066837 [ 0076] The controller 1180 can receive the
environnental information fromthe sensors and adjust the environnental
condi t i orsOa0awstoagl y. 1 n one enbodi ment, each of the eabiuseds/oddd3tan have
a range of environnmental conditions that are acceptable. In real tine, the
controller 1180 can receive the environnmental information associated with
each of the cabinets 10 and then in real tine can adjust one or nore of the
tenper ghyiH. PTRS é&mfou%mlmcye i c&%ﬁﬁﬁicﬁﬁ&gw%fohe bPfofARLEGE for [ 0077] For
exanpl e, the controller 1180 can determne that a first cabinet 10 needs to
| ower |rb@el‘tlegpe‘rlailmeetdbynfal’mkémnraeﬁbcamdmtth thErdectontcraguiparent. 1B@ can t hen

transmt cotro |s for i opriate ad ust ment achi eve
SRt e Lt T J bk el PN e Rt R g
transmge posiRtd Qith%@@@t'to tHe dlét@roﬁ%qhﬂﬂn&lu&sﬂﬁ{ &@sér&ots%h%@ﬁtﬁrecom ant flow
to the coil 1175 that is associated wth the particular cabinet or to

decr eas@virpemempiefoamatien o1d transmaigbe infermatian to icisentigliqirld¥9.débcto the coil .
In one @%ﬁr?ﬁﬁ&&bt&%?%ﬁﬁ%r&ﬁ& {&h x;agf c?re}ﬂst %nt%ﬁ? Eraﬁlrggﬁ{%%l 1225 gpgl to the
su c

cool i nd) esi gnated esi re eraturé an e Subsystem

can ther plﬁﬁéﬂ%ﬂﬂfﬁpstr&&n aed gswadticasit fplse Eal Bmlse\thatttﬂitecdﬂﬁﬁg keffitidrepo€r at ur e.
As anot her exanple, the controller 1180 can transmt a control signal to
the prbaeeil %@doepqaél#wmpﬂﬁ% i hiesotBer tamperatiirg sensera cpmbe Plagtdin demBi net so

that tﬁﬁt ﬁhﬂ%@?fmﬁe eq R o e&hﬁﬁ%eﬂt ?0 {HAE R ﬁﬁﬂaf Meﬁp%nt]éggé&?aﬁéd‘% frae air flow

t hr oug icular ca n one e I ment contr 1180 can
i ndeperdienibhic agiipnmene canhise powesssity meditgkenlhe p2iGrasmsdiad 28D odn b‘fg subsystem

to adjust the tenperatu associated with a tIC bi net. | n anot her
enbod UFE DORLITSBRETR aFY e atgamal i piersgeehe 2Mhes Brb8Eissda” ol enam
1210 angetRpHiAQeh b@&o%@@a%ﬂ?hf‘dﬂltbfbda@h'é%péd}%eﬁs%frﬁ%d%‘éﬁﬁuﬁﬁﬁ@c' ated with a
particul ar cabinet. [0078] As another exanple, the controller 1180 can

det er nmienirpiraental 1ﬁfqrmtat1@a<b1nrvé$0 ViQy neduding prajewr end tenipcsataictranbdygersat e

t hr ough b cabinet 10 a desired anmpbunt. The controller 1180 can then

t r ansmi¥dd @eﬁ{n'og? f%nal s for naking the appropriate adjustment to achieve
the desired air flow rate. For instance, the controller 1180 can transmt a
cont rol nal to the pressure source 1215 of the pressurized plenumto
decr ead@0 Y‘ﬁe pheeragrebagimentnothprescpsash can alsrabe ised 4e uticamenitel the t he

par ti CL%ln@{ro nrﬁgﬂtﬁ'le oEdltllan? %%085'{138 q}lﬁ@ﬂ% glr@rgtggﬁ%%p&l&%o %ﬁ%slﬁ ?ﬁﬁl{ | zed for

air flow co ance be posi
downst rseadoro 240 dfloes sansdrz €d4 5l Entimniditd sansdrsol2dn adowrthe:lcmmdleusi g0g an
actuator 1122 (hﬁ vo- notor or other novabl e control device). In

this examangort éluéﬁﬁ?w @lreli 8¢ clegpnic sALP@SHY TS beingiexDeseeip 15! erRdIYsEEi cul ar
Che. damser oRo N RE e a R MR e B MR B o s BEY 1750 can' Al so
uti | i zecohinsdmeatioalwithnthe elvatromn egwpmenty ilhe flrw sansonyd A4 ahllow the controller

1180 to monitor the flow rate of air, such as for determining heat transfer via convection.

The use of flow sensors 1245 can also be used for determining other environmental

characteristics, such as air flow turbulence, that can have an adverse impact on the cooling

of the electronic equipment or the equipment itself.

[0075] The sensors can communicate with the controller 1180 via hardwire (e.g., cables
1181) and/or wireless links 1182. The particular communication protocols that are utilized
can vary and can include Wireless Fidelity or WiFi services, Bluetooth, GSM, CDMA,
UMTS, WiMAX, and so forth. A combination of communication techniques can also be
utilized, such as allowing the sensors to communicate both wirelessly and via hardwire to

provide redundancy so that data is not lost in the event of a link failure.

19



managenent for the cabinets 10. For exanple, the controller 1180 can
nonitor the tenperature of particular cabinets based on particular tines of
t he day awio 2atjyuss403t he envi ronnental conditions of the eabiusets/066837
anticipation of those tenperatures. For instance, historical data may show
that el ectronic equipnent in a particular cabinet is typically being used
to capacity during the norning wwth a resulting el evation of cabinet

tenper ghfq duThOeodthAIRE1 I‘SU Qi RecdNRURS env-'fjftﬁmi‘e%&tl E@bin®ltich R ARNcAGrYSt the
tenperature in the particular cabinet to a | ower portion of the desired
range iandadjuscthpanyiconnehtal Iqendm@nseas@dmgé}nplerm@némdnmetnh@anlnoﬁtrhng The

hi st ori cal mai nt ai ned i 1180 or can
be- st or'GamER QOB PR SRR OF FoBamSY e HERB £ pler e e Btk Frer 1160
can al sRe BRitlIRH N1 Y0 &hQEdesl thé BfaFdRBichiD uﬁ&s@a&ioata@%cméthMea&fd‘ﬂtm ency of
the thermal control being inplenented by the controller. For exanple, the
cont r ol dabinets 19Ging Aleni inpead et cas admistonedir imase ohthettempeipigio draseire aehi evi ng a
desire and conpare the techniques to determ ne

whi ch abgﬂgt%gﬂggg&gk?&@ﬂgn%h&g%r i nstance, where a tenperature decrease is
needed, the controller 1180 can on a first occasion utilize an increase in
pressure differential to achieve the | ower tenperature. a second

occasi dA07the E%%&aaml%rhelmot%%rnl 1§0jcpn éeterrweeé%mﬁﬁﬁ cg‘ereetylsot@ﬁriw achi eve
the | ovgg.e }?%;@ﬁggrtaﬂfrgb Féa%ﬁcﬁl!nk ehgé&&@roﬁ%“l n @85G a'i%ﬁﬂﬁ C‘Sﬁ.frblc' ency

based on suc ctors e anount t1me nee to ac I eve t | oner
t enper aigmads, fot hmkmgm]nmdppchpr justitnichti ta @chieve the Idmmdnqnpdsretuk@alﬁmge

t enper gt ure and so for this exanple, the roll.er 1180 can then
RO e AL ER R T i Nl e Sl

techni QH&%as%r&‘BHllaﬁt ﬁ’@w ‘tﬁ iheica®d 179 tHabR as&Hth@d \Qﬁﬁ ot RRidune c@@ﬂh@t‘ grubar
circunstances. [0081] I n one enbodi nent, other factors can al so be anal yzed

by the(EOWﬁﬁﬁbb&muﬁmﬁmﬁﬁﬁmﬁanQMﬁhwIKPQﬂ&pmmedUu%apOMehhmmque to utilize
to achi eve it he d srr n ntal condj t in anc i bration or
noi a6 Pogl SRR ShEE G Y PO B Sy G PR BB e PR BNt s of the
syst emphigin dedidiRtNDaRIre@fenpcitatiagf R subSiskeen @amhaenﬁplmeﬁme in
determ ni ng which technique (e.g., which cooling conponents) should be

Uti | i zewcessup sEps 67 THB00 IRTTvSIS? bomeosBg3 A othe] PHamethoasitegyr brk@
techni “c‘dﬁ%raﬂﬁﬁﬁ CBEt‘i’or‘%%rgl @ﬁﬁg?ﬁ&&%%ﬁ@ﬁ;ﬁ% 1@&%085@@1{1{%&%? Crg&ﬂaxbe

performed using a nach er co evice wthin a set of

i nst r uctabmpsso tmtehe pxeaiié eidfcremiyl Banseastd ehemmghindreading the afrdlow ﬂm}ug@ne or
nore of the neth ol ogi es drscussedtgbove In_somne eq?odrnents machi ne
oper at €8¢ Btigulag cabinet- olferngepitodimery, tag renteatlss 4 $hsrndndspsadepdy h‘r“Hée y be

connec rﬁgssguqz@q ple ﬂ{%lh 91 (Parfd&hORE sﬁbsﬁ/%ﬂ%ﬁ{ torliﬁ { g %ern QarRLNRLEed

depl oy I ne may opera apacity o a server or a client
user neeith apartiaulsecabéret.cli awthensmbodietenorthe mmmﬂan}ﬂrSﬁtcan atilizsbah pethe

machine in a peer-to-pee r distributed t wor k envi ronnent e machi ne
. conpruied Hanal FiGlfe oo BeshPeNEn oat Elis s arer GRErHE comput o
(PO, awviiabbstichler cadidapt op conmputer, a desktop conputer, a control system
a network router, switch or bridge, or any machi ne capabl e of executing a

set of |nstruct|ons (sequentral or otherw se) that specify actions to be

Lo Mattad . RRRAbRE: albll Hegolfiold el B SamDRe b e st iR oG o nes

t hat i ngdeyd t@t&bﬂeyseqrs AOfOW rdtc ExBEAH Be dalsigét 10Qr ddktbd hbentS hs Lokfoller
|nstruct|ons to performany one or nore of the nethodol ogi es di scussed

her ei n.1180@8B]rA&anuRt corrataignphdoumeking firoperpsiateadiygtmeny te a¢higvs) the
proces Sdeg'lge&“'zm flo&v%@ Foflinstance, the controller 1180 can transmit a control signal to the

pressure source 1215 of the pressurized plenum to decrease the pressure within the plenum
that is associated with the particular cabinet. In one embodiment, a damper 1120 can be
utilized for air flow control. For instance, the damper 1120 can be positioned downstream

of the pressurized plenum 1210 and opened or closed using an actuator 1122 (e.g., a servo-
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graphi cs processing unit (GPU, or both), a main nenory and a static nenory,
whi ch communi cate with each other via a bus. The machine may further

i ncl ude awoi2doestospl ay unit (e.g., a liquid crystal di eprag2¢0eys37a fl at
panel, a solid state display, or a cathode ray tube (CRT)). The nmachi ne may

L baysSsbaRle BVGES ahfe P SR GG g 6 Thh %4 S EGeE? o
renot e gRNtJ @k baﬁﬁﬂla@caﬂ%éﬁ@%l‘ﬁeﬂdi'ﬁfécfrﬁt%@si%ﬁ g&ﬁt-he LOQASGE The @hek rdiuitye unit

2
may i nclude a machi ne-readabl e medi um on which is stored one or nore sets
of i nstintist devmer (Vg towafdswalaspd pabielyi ng any one or nore of the
nmet hodol ogi es or functions described herein, including those nethods
illustrated above. The instructions nmay al so reside, conpletely or at |east

parti al[ba79dwi t WoRtré I 1780 BarBEPhit¥i zetHiRoSdaR il fErnlERITARY pro3idd @fvirdhrbithl t he
processor during execution thereof by the machine. The main nenory and the

pr oces gugnagementriaythe spkingts P e Fak , tlcaepapoHeinE$0£an magitor the

2010/ 005 903FEIL HER0R QSRR L00RT CRsl AL A ARSI EBALal | ons

i ncl udi ng I on speci IFntegrated circuits,
pr ogr arsieizbeméagl @nditioay sf thadalihdétein haicthatioe ofldvbcrmpeaurtd. Kkor se be
constructed to i nplenent the nethaods descri bed herein. Applications that

may i ndPifeect mstosisd et ey shey dyseleconss capmehdn & ppdar A Bivadl v

i ncl ude, & I W L4rent s

| mpl el SRl ELRELR B P Rl SRR R P IR e rodul es
or devitcmperaiurddurglgahedt momirgdiovan dltdatoatreilgnidil8 cemadyustitbatceghelntiraen and

t hrough, t he .modul es, or as portions of an | i cati.on-specific integrated

ci'r ou the TSHIa sk i oL PltioRior S v BBke s Rr R e bhe PR o and
har d""artgrnb&ﬁiu?@ﬁﬂh@hio%ﬁ% TROBRI R aPREOEMAAGRa WaldR dYRE h%?orf@?ﬂfé' ments of

the present disclosure, tThe nethods described herein are intended for

oper at icontraldersldf0 wacan lpr weped wisewherniang rasneeddyrthet@rropencessor .
Furthernore, software inplenentations can include, but not limted to,
di stributed processing or conponent/object distributed processing, parallel

procesgo0gD] Or Céhtréllall 1BBELH 4160 RERESS HishicRiRfahRaboResseoRRt Migi@E t o
i npl enent the net hods descri bed herein. [0087] The present disclosure

cont enpsifhgieacypfiveeticreal cepieldicangnmplamsrdsshiyathaicagiroliest Forcexesmds, thy t hat
whi ch reGebNGS 189 gal%x?p%\%&ﬁ sk@e%&lrd{ﬁ%ﬂeﬁﬂ%%ﬁt{i%ms ?orp%ﬂf%@%%tae&sﬁé@ nal so that a
devi ce connected to a networ environnent can send or ecel ve voice, video
or dat anvhotinémalconditioh @ad eonpat thidtechigqu ik detsinfige tvhechi wisst theiosons.  The
instructjons nmay.further be transmtted or recejved over a network via the
net wor KETHHER™ £9E Msiags. ygiere a temperature decrease is needed, the controller 1180 can on

a first occasion utilize an increase in pressure differential to achieve the lower temperature.

On a second occasion, the controller 1180 can utilize the cooling subsystem to achieve the

lower temperature. The controller 1180 can then determine efficiency based on such factors

as the amount of time needed to achieve the lower temperature, the amount of power

utilized in achieving the lower temperature and so forth. In this example, the controller

1180 can then utilize this historical information to determine which thermal management

techniques should be utilized in the future based on the particular circumstances.

[0081] In one embodiment, other factors can also be analyzed by the controller 1180 for
determining the particular technique to utilize to achieve the desired environmental
condition. For instance, vibration or noise can be monitored with respect to the use of
certain components of the system 5 and the amount of vibration or noise can be a factor in

determining which technique (e.g., which cooling components) should be utilized.
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[ 0088] Whi | e the machi ne-readabl e nediumis shown in an exanpl e enbodi nent
to be a single nmedium the term "machi ne-readabl e nedi um shoul d be taken
to i ncl udwoaosvmegiod medi umor nultiple nedia (e.g., a cenrTABRIROGSIT

di stributed dat abase, and/or associ ated caches and servers) that store the
one or nmore sets of instructions. The term "nmachi ne-readabl e nedi um' shal |
al so be taken to include any nediumthat is capable of storing, encoding or
carryi ngogset Taé nieﬁﬁ)TdBH)%&'aﬁ&'?ecﬁﬁhu@s)%%ﬁﬂeﬁavi%’reﬁé’]&t f@tﬁ@!e%fnﬁﬁ'@ that cause
the machine to performany one or nore of the nethodol ogi es of "t he present
di scl osmtwdirh@8einTieperormed nsic i mechiva dabther earapuwiimi dekigk withecwhwhngl y be
taken to, i nclud but not be limted to: sal.i d-st%e nmenories such. as a
momory ChFdTSFICPRR hsA SR Py CRES BT BroRigRe PEShE BRI

( non- vah@hietRHo BB disegsscd ARFHRMIRSSHRS SmBBITchB Sthe MachinBVpefafs Wk bt abl e
(volatile) nmenories; magneto-optical or opti cal nedi um such as a disk or
tape; otandeleae dewrs. -lasamgichrdedimends, He machizg wAy becomested (v, Byiehkves i s
consid i i o] [ i t 10 t medi um
Accor diei%g\??/r?) ﬁ)h(g[fl%}]i Iﬁ%ﬁ%%%eg'r ieﬁa ?g&éwgﬁ%ld eesieogﬂlegg’ Ealrlegf]%%é alﬁ%/f 8@%8%%9%& e of a
mac hi neapsagalilageretotatiiont 8sedingichinb it be@verraidhtuser AGtwotisémsdrohekss, or and

i ncluding art-recogni zed equi val ents_ and successor nedia, in which the

sof t wards AiNFHT BARHRGI RS- HEPRST horHidribisH bretWpron AR mERy e re hine g

speci fi j ' (o) ' ' j

cnbodi 1AL RG s FE B GNP B ek RS (ML EARPER S silel e

di scl odaeptep cempattr, lideskten céropwes h cettar dgstcis, anctworlotomow) svitdhae ridge,t he
standards for Jntern d ot her packet sw tched network transm ssion

Lo o ™ Sy PlachBesrble GRS i e Bt BREAT DRt S HBeLPAL e of t he

art. S%E‘ciﬁl ANERL Qﬁoeﬂﬁl@enp@fﬂh%%liﬂe}’ RYReF, SR slﬁi/glé Aatifhe RrillGRfagedef fici ent
equi val ents having essentially the sane functions.” Accordi ngly, replacenent

st andartbie teamd npcbino ¢ shiadl dhsvtiatgkdrtte isdnde dnyrrollcgivn ddmeachis thder ed

equi val.ent s, 0091 e illustrations. of arrangenents described herein are
it enadaer Broplo0r it et 3 b RbRP R i BREPRE S of BRAUPRSE O AT oue
embodi eSS tindethb@io@eediR@lissddHeegided to serve as a conplete description
of all the elenents and features of apparatus and systens that m ght nake

use of the structures described herein. Many other arrangenents wll be
appare th SKi | e ar r.evi ew cription.
& hor “AP8 emait mRbuiBE sy adld DEpRL R P e BREKEPORYS

st r uct yraphiandotedgng ahit 6GPBT ort hiith )0 B snadthe tldangaia statyc emordevhi¢h hout
departing fromthe scope of this disclosure. Figures are also nerely

r epr esERTHRTBFEE WHR Ga¢HStheIo2 &Y r Bhmagaemps FUrther ingllesrddey 4PRIBS ™ t her eof

may be exag9ehalfsth cipihl BsHNEICDTBNaPFad®, B Bid St d*ﬁﬁ - BChModd A
speci ficati %ﬁ aargg1 dcrrg\g/}\nhng%&a}rg t oﬂ%e ar g%ar’glesghlan aen 1| %st ratt%ﬁ\ole rat her
t han a tnestGRED. Vee mrnsec nfa 082 dehansinpat] dehwaddig s p&eytfoand)ar casgewentdls have
been i I({ ustrated and deacLi bed h%r ei.n, : :
evice (€.g., a mouse), a disk drive unif, a sigial generation device (e.g., a speaker or

remote control) and a network interface device.

[0084] The disk drive unit may include a machine-readable medium on which is stored
one or more sets of instructions (e.g., software) embodying any one or more of the
methodologies or functions described herein, including those methods illustrated above. The
instructions may also reside, completely or at least partially, within the main memory, the
static memory, and/or within the processor during execution thereof by the machine. The

main memory and the processor also may constitute machine-readable media.
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It should be appreciated that any arrangenment cal cul ated to achieve the
sane purpose nmay be substituted for the specific arrangenent shown. This
di scl osurwoi2e1vmss®aded to cover any and al |l adapt ati ons POI/Usa00046480NSs Of
vari ous enbodi ments and arrangenents of the invention. Conbinations of the

above gengn d other arran errent ot .specifically described
herei n 00§ pDe élﬁbfaaglﬁ&d%e Se g ugiRE L NGl ?@’E‘F@W“ng t he

above %é&ﬁb B{tég%ﬁ'ted cE&ﬁfseﬁ&@{%mﬂl&blé nghd”'é %ﬁd B’ﬂfé? hérd&afl d%%c% B4 not be
limted to the particular arrangenent(s) disclosed as the best node

cont enplkewes eaongarctodi tngmplemenhihs nathatstdcsmibed berctrh adpplivetiomvbattagn wi | |

i ncl ude i nents.,and arrangenent al i thnthes of the
appenddbets s Bae A Abul P ATs o o Pents Bbadlhi g el §5437G8E To comply
Wi th 3%l&tlonf3 and cé &bﬂer sysBahl. rSonge @nbahsbiitgehplehht fihbtionlih ev6 bh@ofeeader to
qU| ckly ascertain the nature of the technical disclosure. It is submtted

with t fecufidanerceamtscieg herdrare mogplcs ondnvidss wilieglated dontrel gndedataovignaly t t he

S Cope Q onﬁ%ﬁﬂéa@&i t?eft\]?\_/légl ltﬁlig[[ﬁge e\%)oc?uq Olop Qs C[go%g) gﬂf%%%ggl%a(?gg %égm%ﬁha s

cl ai e er SyS ort
struct uﬁegrated circuN&ho, thoe@nphecdystut sapf)@crabteetmua@hle fitreehicpmdc equi pnent,

t he encl osures bei ng housed by the support structure;
hardware implementations.

[0086] In accordance with various embodiments of the present disclosure, the methods
described herein are intended for operation as software programs running on a computer
processor. Furthermore, software implementations can include, but not limited to,
distributed processing or component/object distributed processing, parallel processing, or
virtual machine processing can also be constructed to implement the methods described

herein.

[0087] The present disclosure contemplates a machine readable medium containing
instructions, or that which receives and executes instructions from a propagated signal so
that a device connected to a network environment can send or receive voice, video or data,
and to communicate over the network using the instructions. The instructions may further

be transmitted or received over a network via the network interface device.

[0088] While the machine-readable medium is shown in an example embodiment to be
a single medium, the term "machine-readable medium" should be taken to include a single
medium or multiple media (e.g., a centralized or distributed database, and/or associated
caches and servers) that store the one or more sets of instructions. The term "machine-
readable medium" shall also be taken to include any medium that is capable of storing,
encoding or carrying a set of instructions for execution by the machine and that cause the

machine to perform any one or more of the methodologies of the present disclosure.

[0089] The term "machine-readable medium" shall accordingly be taken to include, but

not be limited to: solid-state memories such as a memory card or other package that houses
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a cooling systemin fluid communication with the enclosures for cooling of
the el ectronic equi pnent, the cooling system bei ng housed by the support
st ruct ur evoant/065903 a power system operably connected POTIUS2000/06638T ONi C
equi pnment and the cool ing systemfor suppl yi ng power thereto, the power

system conpri si a e erat or. housed. by the su port structure; wherein
the noieer a}ﬂf%lrege lpae TR ePREORBGEES MO8 OE ONSE L i ons,  and

wher ei %ﬁﬁﬁ@le?b@lﬁﬁl@?ﬂl‘e&oﬁgy'rﬂiﬁ%@{o dp‘ilcﬁlad}%tﬁ'n@al%ed@tﬁh RGcHPAsaCHsk bitape; 9t

communi cation with a network when at the renmote | ocati on. The
syst ematlierskldicomtainefl mfbhmtlomcamﬁnvmrrﬂgt af pthived is cgnsoderehbilisttbsitivh at “formthe
encl osur e n the copli S mis, in i cation wth an
iner VBT BR gl oo fBle iR e dsBdnel dpS FREOHrER g

equi pmadtinclude any on3 or thotkadPa BEEHIRE- Y SHIE McaRIMP6! $HRGibuBoBRUIugy, SYPPOr t
structure; plurality of cabinets that each form an enclosure for

r enov adisesddicesin ﬁ@chmh@mg phEsspgnizetecquansilant andoarergsaianasiea ibyhichdhg uppor t
struct Uh & vare Wpl?rﬁ‘eftﬁe ons@ ]{irgs{gr&p fluid communi cation with an inner

vol ume 0f eac ca or cooling of the electronic equipnent, the
cool ing system bei ng housed by the support structure; wherein the
nobi |l e data center i s capabl e of being noved to renote |ocations, and

wher ei 1OPHY el éétb%gh the @EFGFfﬁﬁﬁ?ﬁlﬁ‘?aéloééiﬁwbéS BAMPRICAY afl detsdioph
CommUn G At i RLARE Ny VIO IR L o, T
capabl eligfloshes ingot lomeed tocsuthstandeamid end potolen Each of the standards for Internet
and other packet switched network transmission (e.g., TCP/IP, UDP/IP, HTML, HTTP)
represent examples of the state of the art. Such standards are periodically superseded by
faster or more efficient equivalents having essentially the same functions. Accordingly,

replacement standards and protocols having the same functions are considered equivalents.

[0091] The illustrations of arrangements described herein are intended to provide a
general understanding of the structure of various embodiments, and they are not intended to
serve as a complete description of all the elements and features of apparatus and systems
that might make use of the structures described herein. Many other arrangements will be
apparent to those of skill in the art upon reviewing the above description. Other
arrangements may be utilized and derived therefrom, such that structural and logical
substitutions and changes may be made without departing from the scope of this disclosure.
Figures are also merely representational and may not be drawn to scale. Certain proportions
thereof may be exaggerated, while others may be minimized. Accordingly, the specification

and drawings are to be regarded in an illustrative rather than a restrictive sense.

[0092] Thus, although specific arrangements have been illustrated and described herein,
it should be appreciated that any arrangement calculated to achieve the same purpose may

be substituted for the specific arrangement shown. This disclosure is intended to cover any
and all adaptations or variations of various embodiments and arrangements of the invention.
Combinations of the above arrangements, and other arrangements not specifically described

herein, will be apparent to those of skill in the art upon reviewing the above description.
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WD 2010/ 065903PCT/ US2009/ 066837 5. The systemof claim3, wherein
the cooling systemconprises an air supply channel, a cooling coil and a
chiller, wbersmwstohe cooling coil is in fluid communi caPComUS2e00l0648RE
chiller, wherein the air supply channel provides air flow into the cabinet

encl os wherein the cooling. coil n.thernmal contact with the air
suppl yu@%ﬁf R It IR G e SElsB izt e hwgte@m@g@ﬁﬂm TRBBIEAEED | to
renove cﬁ&*’l’éseii 'é?fﬂetb'éﬁ Abde Joh%ﬁ?&e& h{r%&pmg Rt Aid inSURRhY b &HRATR! - 6.
The systemof claimb5, further conprising a controller, one or nore sensors
in conmumintiat ivoh invilade & hentyolimendh bt aramgemenltarfz}ibng sithineibe echpaiof thet he ai r
supply ch%ﬁl wherel n the sensors neasure at |east one of a tenperature,
pressuré’ |ty associated with the el ectronic equi pnent, wherein the

danper has a danper actuator connected thereto, and wherein the danper can
be opened and cl osed based on signals transmtted fromthe controller to

t he dartp@?3lact Bhe dbstract of the Disclawee syseddsdio commibnvBh SiKeF &. §1{7R)cool i ng
Syst emr%ﬁﬁHﬁ%ﬁE%b ONE: Rhe B 8108 GO KIRA 1 qﬁlﬁc&%'gﬂas%%ﬂ}f'{ﬂec&%@%ﬂﬂet h the air
suppl y channel, wherer n the pl'enuns Ravel'a ure source Tor generating a
pr essurtectihidat @iselotural Ittmsuwghed Wixh etchmititaslinf thitiewd ahotibetusedmusi ng air to
fl ow t heret hrough. The sfystem of claim3, further conprising:

one or 1%%¢"5@H’§’@F@¢ﬁﬁ°ﬁ?r%ﬁ?@t%%é ¢ ¢lainsabi nets for nmonitoring at | east
one of a tenperature, pressure and hum dity associated with the electronic
equi pment; and a controller in comunication with the sensors for
receiving data fromthe sensors, wherein the controller adjusts at | east
one of the tenperature, the pressure and the hum dity associated with the

el ectroni c equi pnent. 9. The systemof claim8, wherein the
controller adjusts the tenperature, the pressure and the humdity
associated with the electronic equipnent in real tine. 10. The

system of claim 3, wherein each of the cabinets has an inlet and an outlet,
wherein the inlet is in proximty to a bottomportion of the cabinets, and
wherein the outlet is in proximty to a top portion of the cabinets, and
further conprising a supply channel connected with the cabinet inlets,
wherein the cabinets are

25



positioned on a floor of the nobile support structure and the supply
channel is under the floor; an exhaust channel connected wth the cabi net
outl ets; wo2010/®30r nore plenuns in fluid comuni cati @aTRiSLVIAGESBEASt ONne
of the supply and exhaust channels, wherein the plenuns have a pressure
source \&ﬁr g \nera ing a pressure di fferenti al t hrough the encl osures of the
cabi net ¥ @AY EBHECGST to f1 ow t her et hrough; a cooling coil positioned
under the floor and in thermal contact with the supply channel, wherein a
coolant flows through the cooling coil to renove heat fromthe air flow ng
through the lsuppl4 detagamtet system compiengdyr nore sensors in proximty to the
cabi nets for torin | east one of a tenperature, pressure and

hum dity assow e%lpﬁﬁ“?ﬁ“?“ﬁ “el ectronic equi pnent ; and a controller

i n conmuni Cadnk@R nré BndlBRr&EBSRRHVEBIE clRE6hi¥ le?ﬁpﬂ@hﬁtlfdéﬂ@lo@ﬁl@s SQHEOF S,
wherein the controller adjusts at | east one o he tenperature

pr essurhougascbyt the srnerditiugtusgsoci ated with the el ectronic equipment. 11.A
data center s i t havi ng
wheel s and caéloz)gﬁgg %s;?&ﬁﬁé} ﬁﬁl’a%g{/ne ntlcatlgn Em t tb ge I?le&%? i fOlsJSJOlII%g%mlee or nore

cabi neteecdtronit dqglpa{mt @lseJccﬁﬁmg eysteraingoassiedyvae suppohastaedid)ahé bei ng
housed by the support structure; a cooling systemin fluid
comuni cat | c?rpwetr Ky §tere opaigb etoangcszd f@é%ﬁf FIRGITQIRC eqEPaEBd §1¢ ©RENE 0ol i ng

system( p rising
an a1 Saator SR Ho L HISURE B ofiof K Copiting P 2@l FUSHETbERRRY 0
coil i ssuppm{ ktmotthre,ommnl cation with the chiller, wherein the air supply
channel prOV| des |r flow into the caBlﬁn ﬁPencI osyres ei.n the cooI i ng
o s Pr PHET R bt b u e bl S ey R B SR i 81

cool anty,fdr@ngnd &é&ﬂﬁﬁ’b édﬁ‘?prﬁ&ﬁ’hé Q9aBlebF blifg PRRBY & Redhudit Mt &1 1 f | ow ng
t hrough the air supply channel a control system conprising one or
mor e sertwons v a4 theapmpts! Ibeationwher ei n t he sensors are in proximty to the
cabinets for nonitoring at | east one of a tenperature, pressure and

hum dity associated with the servers, and wherein the controller is in

comuni cati gn W tThetdyStemeTeim 1, GlirtHee 66t ﬁhﬂﬁg dahaality @fcdigetS @SS, Wherein
the controller adjusts at |east one of the tenperature, the pressure and

t he hurthelprejossssovhercadhoced ingsaste@riy gy Buid gagmunication with an inner volume

of each of the cabinets for cooling of the electronic equipment.

3. A data center system comprising:

a mobile support structure;

a plurality of cabinets that each form an enclosure for removable electronic
equipment, the cabinets being housed by the support structure;

a cooling system in fluid communication with an inner volume of each of the
cabinets for cooling of the electronic equipment, the cooling system being housed by the
support structure;

wherein the mobile data center is capable of being moved to remote locations, and
wherein the electronic equipment is capable of being placed in communication with a

network when at the remote location.

4. The system of claim 3, wherein the mobile support structure is a trailer

capable of being towed to the remote location.
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a power system for supplying power to the servers, the cooling system and
the control system wherein the power system conprises a generator housed
by the suppanto/®sract ure; wherein the servers arePcafspiog/oads3bei ng
pl aced in comrunication with a network when at the renote | ocation.

12. The systemof_claim 11, wherein the controller adjusts the tenperature
associ at ot Vith (HE SEPTETSIR T Sieren fhe cooling sysCutompres §a i S ol ai m

11, furdhhere] GO8BRNihS Lol aid SamREr, wheRietkedoiMd it B6n Al SHPRINCEBARNE] |
wherein the danper has a danper actuator connected thereto, and wherein the
danper tbaphibler, phervadthand sohpsetamatpevales gir dloal igta thanshmetteadosuros t he
controller to the.da r .actuatpor. . 14. Th stem o | ai m 11,
wher o iV N QuCRHGE Sh L s P Fonueet il o T RO R R S
CoMUNIi dtanPRows thioddhahatsolmdrpllYo EhaiiRalcat fVRIRS Ar FIBRiNY tBRMBE thane a
pressure source for generating a pressure differential through the

encl osuteslyshantgd cabinets causing air to flow therethrough. 15. The
system of claim 14, wherein the pressure source is one or nore fans.
16. A nethod of maintaining servers, the nmethod conpri sing: provi di ng

a nobi |l e support Eiersystehires chami ) gurifee ebdpasitde beomeplkaablog nfc sowerent to a
renote |location; installing servers in cabinets that are housed by the
nobi | e 1B GpPERNIcetipy it the contiollpmandiredanst cennggisa ovith the plictRne chnghe renot e

| ocati Qfyerein éﬁ@&ﬂ?&g sl DGt l%?sft Ve 8f meﬁgafe?auﬂ%%&lﬁremﬁrhuﬁhdﬁ £ssb&arb e
| ocati on; and nmi ntai ni ng at east one at erature, a pressure and a
hum di twitlagseticabrid egipmenh) evhseniv dreslavipthhasy sadadger pedatoacg@ected thereto,

and wherein the damper can be opened and closed based on signals transmitted from the

controller to the damper actuator.

7. The system of claim 5, wherein the cooling system comprises one or more
plenums in fluid communication with the air supply channel, wherein the plenums have a
pressure source for generating a pressure differential through the enclosures of the cabinets

causing air to flow therethrough.

8. The system of claim 3, further comprising:

one or more sensors in proximity to the cabinets for monitoring at least one of a
temperature, pressure and humidity associated with the electronic equipment; and

a controller in communication with the sensors for receiving data from the sensors,
wherein the controller adjusts at least one of the temperature, the pressure and the humidity

associated with the electronic equipment.

9. The system of claim 8, wherein the controller adjusts the temperature, the

pressure and the humidity associated with the electronic equipment in real time.

10. The system of claim 3, wherein each of the cabinets has an inlet and an
outlet, wherein the inlet is in proximity to a bottom portion of the cabinets, and wherein the
outlet is in proximity to a top portion of the cabinets, and further comprising

a supply channel connected with the cabinet inlets, wherein the cabinets are
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17. The method of claim 16, further conprising providing power to the
servers and a cooling systemusing a generator that is housed by the nobile
support swouretumso3wherei n t he cool i ng syst em mai nt ai ns PCAISk@apedsat ur e
associated with the servers within the desired range. 18. The

net hod of. clajm 16, further_ conprising maintajning, at, | eaqst one of the
t enper dgitigne %aﬁp%%{%mémﬁe Omﬁﬁawvwbww hehagadlils vt Bge in real
time. foor; 19. The nethod of claim 16, further conprising adjusting the

tenperature associated with the servers by generating a pressure
di f f er ent i alangzhasss chdnaclcabhemedwith dte @hsesuthity, f| ow across the servers.

20. The nethod of claim 16 ur,t her conmpri si.n dj usti the tenperature

Zssoci at ed WreR e Blshuay b R sg R ERBan N Bt Rkt e B EE em

21. ThexARishekhnAtls ChRirBinkRe pleblirh§ BiveCOpBdsufd ddice for genchHiaY aréguid Pressure

differential across the server usi n%one or nore pressurized pl enuns that
§

are i n differeatiad drrpugh Becnelasuics of the ciliaeis canmestr tg floypiikcietirhegiiel and an
exhaust chan t ' . { 1 di i al
causing air P oo PR TS RobRLILE GRNIFhRY i e uR SERH R b St

capt ur i chgnrieplesréih wedoRAdflpretsough thatevlmgsoilit@tadtbvaiticht frdra tikediver s usi ng a
plurality of sensors positioned in proximty to the servers;

t r ansmiflawing thrpeghcthp supmdy chadmpler at ure and pressure data to a control | er;

and adj usting.af n{o‘?@&ﬁsgﬂg% P{oglirggy By B8 Siiffetd %Jrfrﬁcgﬁﬂ&"rih lat 1%2& ofle bEFPEr ature

of the air based on the non tenperature and pressure. 22. The
met hod tempakairenpPdssurt und hemidiymssacsitetgwiph th deaignicheugpmess;umd di f f erent i al

using a fan that is in fluid conmu il(l:ation ith the %Ie uns, wherein the
cabi net's havkeoRyo|IFi BROMRHMISIIGR NSRS SEOR0Ts S9TFEES) 1 Ja s BIR 5B on. of
the cahinetis hdOREBIE Jd&tSH @&Jsb’or@lﬁﬁﬂ@kn{p’éra@ﬁeﬂﬁ? Ib‘f“e@sd% hid fhRgueAdnet

inlets, wherein the cabinets are positioned on a floor and the supply
channelasseiatertierth theecl¢dtorc, cqaidnanher ei n t he exhaust channel is connected
with the cabinet outlets.

11. A data center system comprising:

a mobile support structure having wheels and capable of being moved to a remote
location;

one or more cabinets forming enclosures for removable servers, the cabinets being
housed by the support structure;

a cooling system in fluid communication with the cabinets for cooling of the servers,
the cooling system being housed by the support structure, the cooling system comprising an
air supply channel, a cooling coil and a chiller, wherein the cooling coil is in fluid
communication with the chiller, wherein the air supply channel provides air flow into the
cabinet enclosures, wherein the cooling coil is in thermal contact with the air supply
channel, and wherein a coolant flows through the cooling coil to remove heat from the air
flowing through the air supply channel;

a control system comprising one or more sensors and a controller, wherein the
sensors are in proximity to the cabinets for monitoring at least one of a temperature,
pressure and humidity associated with the servers, and wherein the controller is in
communication with the sensors for receiving data from the sensors, wherein the controller
adjusts at least one of the temperature, the pressure and the humidity associated with the

servers; and
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23. The nethod of claim 21, further conprising opening and cl osing a danper
connected with the supply channel based on signals transmtted fromthe
cont r ol | ewot2o102066@APer act uat or operably connected to tRETAB2WEN66837

a power system for supplying power to the servers, the cooling system and the
control system, wherein the power system comprises a generator housed by the support
structure;

wherein the servers are capable of being placed in communication with a network

when at the remote location.

12.  The system of claim 11, wherein the controller adjusts the temperature

associated with the servers in real time.

13.  The system of claim 11, further comprising a damper connected with the air
supply channel, wherein the damper has a damper actuator connected thereto, and wherein
the damper can be opened and closed based on signals transmitted from the controller to the

damper actuator.

14. The system of claim 11, wherein the cooling system comprises one or more
plenums in fluid communication with the air supply channel, wherein the plenums have a
pressure source for generating a pressure differential through the enclosures of the cabinets

causing air to flow therethrough.

15.  The system of claim 14, wherein the pressure source is one or more fans.

16. A method of maintaining servers, the method comprising;:

providing a mobile support structure having wheels and being capable of movement
to a remote location,;

installing servers in cabinets that are housed by the mobile support structure;

moving the mobile support structure to the remote location;

connecting the servers with a network when at the remote location; and

maintaining at least one of a temperature, a pressure and a humidity associated with

the servers within a desired range.
17.  The method of claim 16, further comprising providing power to the servers

and a cooling system using a generator that is housed by the mobile support structure,

wherein the cooling system maintains the temperature associated with the servers within the
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desired range.

18.  The method of claim 16, further comprising maintaining at least one of the

temperature, the pressure and the humidity within the desired range in real time.

19.  The method of claim 16, further comprising adjusting the temperature
associated with the servers by generating a pressure differential across the cabinets that

causes air flow across the servers.

20.  The method of claim 16, further comprising adjusting the temperature

associated with the servers using a closed loop water chiller system.

21. The method of claim 16, further comprising:

providing a pressure differential across the server using one or more pressurized
plenums that are in fluid communication with at least one of a supply channel and an
exhaust channel connected to the cabinets, the pressure differential causing air to flow along
the servers to remove heat therefrom;

capturing temperature and pressure data associated with the servers using a plurality
of sensors positioned in proximity to the servers;

transmitting the captured temperature and pressure data to a controller; and

adjusting at least one of the pressure differential and a temperature of the air based

on the monitored temperature and pressure.

22.  The method of claim 21, further comprising providing the pressure
differential using a fan that is in fluid communication with the plenums, wherein the
cabinets have an inlet and an outlet in proximity to a bottom portion of the cabinets, wherein
the supply channel is connected with the cabinet inlets, wherein the cabinets are positioned
on a floor and the supply channel is under the floor, and wherein the exhaust channel is

connected with the cabinet outlets.
23.  The method of claim 21, further comprising opening and closing a damper

connected with the supply channel based on signals transmitted from the controller to a

damper actuator operably connected to the damper.
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