1 Intelligent exhaust and air conditioning systemfor data centres or

simlar facilities This application relates to a cooling systemfor data

centres Swendifforissaci lities that generate waste heat. Phe/BmodHI5ae2 on al so

relates to housings or cabinets for electronic equipnents that require

air-cooling. The el ectronic equi pnents can be used in both controlled

envi ron ts,, such as .conputer.data roo and. non-controll ed, envi ronnments,
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such as eI HEIBH e " Arfd oxd Bt al T F eSS et rest Are

i nport andrdisd messnfact | §4d €S, W ch ai mto provide protected environnents
for housing electronic equi pnents, such as conputers and tel econmuni cati ons
systens, to 15 provide a wi de range of applications. An ever-increasing
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network infrastructure and web based 25 applications work best on dedicated
conput ercsersadt st \WR20087 5246l &5t YCA TTECHNOLGGY Wi s ¢ D sexnil tienl i ng

cabi net Vi ctive cabine u f i N ir romthe
cooling Ca AI %oarﬁ'scgaf%i arr gée)drr{;rlce%?lgfs@?hezﬁ%la%nne%@e\,}% ’ag%'g&% tagg Ioai er aﬁg’si des
fromoa sfudtouictdg afd tdrecanod i ngi wabi net. W03/ 083631 of TECN KON

di scl oses a rack cabinet that has a ventilation inlet for receiving cold
air. The rack cabi net

Data centres are important business facilities, which aim to
provide protected environments for housing electronic equip-
ments, such as computers and telecommunications systems, to

15 provide a wide range of applications.

An ever-increasing numbers of individuals and businesses rely
on the Internet. This gives rise to facilities for applica-
tion service providers, internet service providers, network
20 operation centres, as well as co-location and web-hosting
sites, which are becoming busier and common nowadays. In par-
ticular, the growth of the Internet has resulted in unprece-
dented levels of server-based computing. The providers have
found that many of their network infrastructure and web based

25 applications work best on dedicated computer servers.

W02008/152416 of JCA TECHNOLOGY discloses a cooling cabinet
having an active cabinet exhaust for drawing hot air away
from the cooling cabinet. Cold air permeates the cabinet via

30 its lateral sides from a surrounding of the cooling cabinet.

WO03/083631 of TECNIKON discloses a rack cabinet that has a

ventilation inlet for receiving cold air. The rack cabinet



2 has slots on its sidewalls, which allows the discharge of hot air and the
intake of cold air. The object of this application is to provide an

i mpr oved Woconli7ngssyst em or cool i ng system for data ceRrCTABDNY/835892 ar
facilities. This application provides a room The roomcan be used as a
data centre that houses conputer servers. The room conprises 10 a room
wall, a.roomair outlet, a cabinet or, hqusi W th an,encl osure nd one or
nor e cat}ﬁ‘ﬁetsfoatrﬁs.orﬁ'ﬁetscaso]icﬁeevfa]i Sral"dy Iéf]reﬁgawasc 1o ° aer%eab(?%g?od%r
housi ng <ian dmelwde ancdwners r@om 25 Structurally, the roomwall separates
air inside the roomfromair outside the roomwhilst the roomair outl et
connects an inside of the roomw th an outside of the room The encl osure
receive r ctrical. i ey ; r jses a first
zone an?%?eﬁen%@z%fng&% ZiIgﬁggllenc osurggitaon%/@r@l ?%gr%nt Cgs(lpézdles. I n one

i npl énentatliiony dheceanciosurel has 4hecan zioofdata commtia anotierlar

i npl emeg ation,. the enclosure is just |arge enough for the equipnent to be
moved i ntH nd betShstal led. 25 The first zone provides an equi pment space
for taking up the electrical equipnents and it is intended for receiving
roomair or cooling air fromother source. The second zone is provided with
a cabi nethis rapitl @t idatr iV et t &P tHe Heo B0 ¢rorhaitssltd et The
second Zd)é.lcea[ norald ytﬁgaé.r%&é’{é ecdo@&ﬁ%elpeé I dug Or&%tc{]ﬁ§ﬂéé§
operating el ectrical equipnents. € cabi net” Tans are use or

genepnat iangram aia1 St reeamdnt cam it heu telgpt preentalsipace do Hdesisegondcizaare, from
the second zone to the cabinet air outlet, and fromthe cabinet air outlet

to the rgonm % Outd ¥t .Ofthe Tl et CH M Yuth BtS ca e Provi deld 215°

called a casing. The cabinet or housing can include an inner

room.

15 Structurally, the room wall separates air inside the room
from air outside the room whilst the room air outlet connects
an inside of the room with an outside of the room. The enclo-
sure receives one or more electrical equipments. The enclo-

sure comprises a first zone and a second zone.

20
The enclosure can have different sizes. In one implementa-
tion, the enclosure has the size of a room. In another imple-
mentation, the enclosure is just large enough for the equip-
ment to be moved in and be installed.

25

The first zone provides an equipment space for taking up the
electrical equipments and it is intended for receiving room
air or cooling air from other source. The second zone is pro-
vided with a cabinet air outlet that is connected with the

30 room air outlet. The second zone normally has elevated tem-
perature due to heat from the operating electrical equip-

ments.



5 next to the roomair outlet or it can be joined to the roomair outl et
via a length of tube or pipe. In effect, operational equipnents placed in

t he equi pwer1gpass receive air fromthe first zone andPCi/IBaogosssed hot 10
air into the second zone. This hot akr is renoved fromthe cabinet, via the
cabinet air outlet, via the roomair outlet and to outside of the room

Thi s has..the advantage of savi ng,energy. Heat. energy fromthe 15 equi pnents
s transhET ra Ve i oveneh b Sy T Ari 1 POt e el o The ar ea.
Cool i ng @d dguiBteusatbd @ cool tidasapaiatidig: eqth eIt s . sdhei@y-dised for
this heat transfer would be nuch | ess than energy used for equi pnment

cool i ng.toTHuse G3Hel iaferayyt savtetPtby 3t sf &ppl ihkatGon 1t s1ighiFitedit .£20 In
practise,y n. smal 4, ai Ly fromithe cabi Jg‘a&hb t he
room bﬁ% %ﬁ&?g&noﬁ%endec}l%n&t@e ?e?%slt pcfna%r;é.et !\igér)drrar% , a C|Eég;dger air
stream irsexpr owe dedk fraom tdier foutstetzone 10 ddre Iseconchadne: 2% Theor ans can
be | ocated at dJiOffer.ent pjgsi ti.ons can be positioned inside the room

| t
i nsi de the" enttosure® 6t outSiet He'toom “different fan positions

allow a user flexibility to overcone any practical constraint in installing
the 30fans. The fans can al so conprise one or nore tenperature nonitors or
sensors foreflot b ol Insigp vt mpsipeeist e tdred ais. titheequipment

space receive air from the first zone and it exhausted hot
10 air into the second zone. This hot air is removed from the
cabinet, via the cabinet air outlet, wvia the room air outlet

and to outside of the room.

This has the advantage of saving energy. Heat energy from the

15 equipments is transferred via air movement or extraction to
outside area of the area. Cooling air is not used to cool the
operating equipments. Energy used for this heat transfer
would be much less than energy used for equipment cooling.
Thus, the energy saved by this application is significant.

20
In practise, there can be a small air stream from the cabinet
back to the room, but this is not intended in the first
place. Normally, a bigger air stream is provided from the
first zone to the second zone.

25
The fans can be located at different positions. It can be po-
sitioned inside the room, inside the enclosure, or outside
the room. The different fan positions allow a user flexibil-
ity to overcome any practical constraint in installing the

30 fans.

The fans can also comprise one or more temperature monitors

or sensors for controlling rotating speeds of the fans. The



rotating speeds of the fans can then be optim sed or be inproved to renove
heat fromthe el ectrical equipnents. The el ectrical equipnents can be
nount ed omOane/0Orissore 5 equi prent racks for ease of i ngCaiBawy/esssend

mai nt enance. The el ectrical equipnengs can conprise one or nore equi pnent
fans for receiving or drawing air fromthe first zone and for exhausting

ir to the second . T haust ed equi t 10 aj. 11y at
el evat ed TEhpEratil e THse fans Taci 11 tat'e: the T1/oW 1= %it" (A GUGh t he

equi prergrangh its fanospeedst carobe radapted orcde aarigedos. different
requi renents of the respective equipnent. 15 The el ectrical equi pnments can
i ncl ude one or nore conputer servers as well as its supporting equipnents.

[N Ot herpfords {Ne. APRL AN £ PG, ARRLAL of GORL LD AUt ef

servers. e cabinet can'receive air in erent ways for the flexi- 20
bili by cfquinpleanentationfont teacan cOnprs tsel lomel vverdnd atd oncopeniags for
allowing roomair to be drawn inside of the cabinet. Alternatively, it can
i nclude one or nore cabinet air inlets for receiving external cooling air.

The cabimel @idciM@ls LaNgRGelyeL0ddidr ald JHoma kahi nedu fidiercondi - 25
tioning unit. In the above cases, tenperature sensors can be placed inside
the hot Fore T i RIS 1THe Toolr FOHE ta! € ohtqrol thehet dabi meanorardoimai r

condi ti oni se, ot.herw se b 0. .30 C ] at result
i n wast e&o e%ilf‘gﬁal@ %or%a%d?%%ﬁlcglg%?edt ch elooen%gh% Ee é(%beloﬁle]t&%aﬁn@corrpri se
a daor tdat opensrratlomedt cal |o/] anered nsdntdes cahi el Treper@&dng efexceeds a

pre-determ ned val ue. The_room can al so include a nessagi hg device for

5
sendi ng One Gt Tor e SR (B S SHYEE? t g e FHENETte sorinele™ The SMB

nessagess Sy be- Selie Wiehide Cabidefatemperat W er excaeds.aycerdal i preset
value, or it can be sent at regular intervals.
of the respective eguipment.

15 The electrical equipments can include one or more computer
servers as well as its supporting equipments. In other words,

the application can be applied for cooling computer servers.

The cabinet can receive air in different ways for the flexi-
20 bility of implementation. It can comprise one ventilation
openings for allowing room air to be drawn inside of the
cabinet. Alternatively, it can include one or more cabinet
air inlets for receiving external cooling air. The cabinet
air inlets can receive cooling air from a cabinet air condi-

25 tioning unit.

In the above cases, temperature sensors can be placed inside
the hot zone or inside the cool zone to control the cabinet
or room air conditioning because otherwise there may be too

30 much cooling that result in waste of energy.



10 The application provides an equi pnment cabi net. The equi pnent cabi net
conpri ses an enclosure for receiving one or nore electrical equipnents. The
encl osur ewoanri7ews a first zone or cool zone and a secPCIBBmNgI03S8Ye or hot
zone. The first zone provides an equipnment space for taking up the

el ectrical equipnent and the second zone is provided with a cabinet air
outlet for cocgcg.ecxi 0 vm'thEa room aﬁik{ outlet. 20 The encl osure, al so

conpri s edhs" F ot ekt iy SUre that“an Hi T ow bro A= 5 st rEdm i s

provi dedcH4©0mMpgdes fduisdmazone 10, theers ecoith ity i Wi Clengse A gger 4shan
airflow fromthe second zone to the first zone. In other words, the anount
of air t¥REAT|IDBRFTEMIHE ZEERL %one to the first zone is not sig-

25ni ficant. This cabinet thus has the advantage of channelling hot

equi pnent air out of the cabinet rather than using cooling air to cool the
oper at i Mhequ pmerdn alds trechrieue nofs swepiagl nipB8icegiud prentdieatorequi res
| ess energy. 6 eps. of providing anbient air inside the roomthat is
separ at GtF TIOH 6T roreht dIeH T2 Ut S e THETTbM HF SHEIDour 5 <¥hen
provi dednd f1sd ftes tden nomMerfheenclasiresenar at@gp et closdt@&aid 4 hat is
inside the enclosure fromanbient air 5 that is in the room It is clear
that theticdios et Thsidle Ahel lertd o eSS0 ot 10bed 15 eldi- A8V alnbi ent
air in the room The electrical equipnment is |ater provided in a first zone
or cool zone in the enclosure. An enclosure air streamis afterward
genepnat ethd rapp 1 hes teigen poenti deds aars espnicbzone @dbinet. The equipment

cabinet comprises an enclosure for receiving one or more

electrical equipments.

The enclosure comprises a first zone or cool zone and a sec-
15 ond zone or hot zone. The first zone provides an equipment

space for taking up the electrical equipment and the second

zone is provided with a cabinet air outlet for connection

with a room air outlet.

20 The enclosure also comprises means for making sure that an
air-flow or an air stream is provided from the first zone to
the second zone, which is bigger than airflow from the second
zone to the first zone. In other words, the amount of air
that flows from the second zone to the first zone is not sig-

25 nificant.

This cabinet thus has the advantage of channelling hot equip-
ment air out of the cabinet rather than using cooling air to
cool the operating equipment. This technique of managing

30 egquipment heat requires less energy.

The application provides a method for cooling an electrical-

egquipment, which is provided in a room. The method comprises



10 hot zone of the enclosure and fromthe second zone to the outside of the
room This nethod provides an efficient way of managi ng heat that is
gener at edwbyotig7squi pnment . The net hod can conprise a sPep/IBI00g0ozsBINg of
the air stream 15 before the air strgam contacts the equi pnent. The cool ed
air streamcan then provide effective cooling for the equi pnment. Readi ngs
of one or_nore Jélenipera ure sensors can be .ucﬁed%ptlo cont rtg?l or. adj ust the
cool i ng DR At S rEH He Sensort 20'Tai be placdl ditect y"SH 1 he

equi prentatdd @i henpl acete i T ead- temerad we ofodh ; st reamdbafare or
even after it contacts the equipnent. Wth this nethod, the air stream of

t he approprilfie REpeted ures i B provi delh e he SheetTIRal 2 fui Pient . 25
The met hod, gan. incl udg ,a ifiéseipf%%fd&% al g, &.he affoﬁta{xﬁ%fe Suction or by

conpression. In other wor e air stream can be provided by applying a
posi bi veclprtesisurien ortha megat | Me jpr eslsere tloett hehe com 1 dhers uctd am-or
conpression can be pro- 30 vided inside the room .inside the encl osure,
out 51 de THE r'aBimS BT & Eohti hld or S By Ot ThebE S BT dif fdent |y, the

appl i catd i Provd dese @i FBor eupd G 4 NG systemd v cnputera server s. The
servers act as central conputers from which other conputers obtain
i nf or mat3@rE & TP L ooting ByStemihled bes. die DrICyere ool -t nets for

server r i t e e, r e ) t ervers..  The
cool i ng lﬁsglli;‘?s fnﬂe SV?%ISC% rlgee%gd{ ?%eﬁg({e% vgeli%s %ﬁlﬁ%}?&t C!;tg iéseoéloﬁnsci? & 'the dat a
centloe rrooim 20k tdiatthes @uiisiderofaridef wool iy cadimetzonkheccodlid ng cabi net

can have an inlet_ 10 for receiving external cooling air_and have an exhaust
outl et fHCHLTHAT di'ty %ﬂﬁmai?hlsrﬁ%efmﬁd FTOCUHHt S TS E_H:e%ﬁtc{eer%fr HAEHA is
gener at g¢h by, £:01e 1oper ating §§r%&{esrat'ré‘t? exterdalgeqaldng, air does not
essentially m x or contact with the roomair. 15 The server generated heat
energy is discharged or is transferred away fromthe cooling cabinet via

t he cabi et exl}laoucgcé)nutclOent1 .ri'l'soe raedS ce waste, tihngg dégctlhaer eld hsetage§£er gy can

T Gt
be used Tor ot her purposes, such as teating 0 roonmi or hot wa-
15 before the air stream contacts the equipment. The cooled air

stream can then provide effective cooling for the equipment.

Readings of one or more temperature sensors can be used to
control or adjust the cooling of the air stream. The sensor
20 can be placed directly on the equipment. It can be placed to
read temperature of air stream before or even after it con-
tacts the equipment. With this method, the air stream of the
appropriate temperature can be provided to the electrical
egquipment.
25
The method can include a step of generating the air stream by
suction or by compression. In other words, the air stream can
be provided by applying a positive pressure or a negative
pressure to the room. The suction or compression can be pro-
30 vided inside the room, inside the enclosure, outside the

room, or a combination of any of these.



20 ter for bathing. The recycling of the waste or unwanted heat can be

i npl emented in many countries, regardl ess of their geographical |ocations
or cli mtwocondi7riséns. This is unlike other cooling systPtergaBloogdssa®d ow heat
energy, 25 which is generated by seryers, to be discharged into a roomthat
houses the servers. The generated heat energy el evates the room

tenperature. .Alr conditioning of, the room provides cooling air to reduce
the ol oAt ot EHer e NI e oo A b a e (60 T 1 <

bur deneds yd tdin ther seimert 30 genesad edrheadec energyact &shien@appl i €at+ on has
the benefit in ternms of substantial savings of air conditioning energy. The
savi ng €35ents al 19 COrFEs pone’ & ihE Anbuitt o serveridferdtat ed energy. 5
To provide efficient and effective discharge or dissipation of waste heat

fromthe server, the cooling systemcan have an intelligent control system
The bnt élle gentlicontsywd tey strem Udss ones orr moyes cal Inetg exdiaiustt § afsr t hat

are installed with tenperature nonitors. The exhaust fans use output val ues
of 10"t HETEREr it o Thohi 15 TUVH (o polts ‘516 the Erthaliot I t o
opti m zesivdi0s | MHOVE d Tien fli sodiatdes afart hen sery ermdinvant et heaim ener gy.

Further, the control system can open a door of the server 15 cooling
cabi net fort dischistgihg-thedaer veanthiot 209M @Ry Thraom theowed V& s2fin t he

event of_.e e f ty r pose. i i.net_ do i, opened
when th et hrf%ﬁcircgoolir‘%}olg t%r%%?ga u rTekpéeJ xcgoeczf sn%h%arbg%g% ﬂe PC?na r?l ggé\{/éal aurg . Bg]oé tsI'h e
i nt ebl i gent cord ol neg ystemcan asel andCont  dd@rhAreaaMNetviorks {f CAN)14w0 | i nk

parts of _the control system This type of network is readily available for

easi er il eMEHIRRTDOMY RO G Condi® i iyt Srot R HatE e rfit e $bom can be

turned om25 onlyemhendde§ oam temperat iy esexqeeds aPredetalm ned set
poi nt value to conserve energy. Alert nessages can be triggered and be sent

aut omat i et ynqsi g Brot tnNessa Ser M e ani(>*SNB) danttaet evigrt ©fe cowin ng
sys- 30 E'Eiermfai | ure. Maintenance crew then activate resources to address
the systemfailure using the nessages.

15

The server generated heat energy is discharged or is trans-
ferred away from the cooling cabinet via the cabinet exhaust
outlet. To reduce waste, the discharged heat energy can be
used for other purposes, such as heating of a room or hot wa-

20 ter for bathing. The recycling of the waste or unwanted heat
can be implemented in many countries, regardless of their

geographical locations or climate conditions.

This is unlike other cooling systems that allow heat energy,
25 which is generated by servers, to be discharged into a room
that houses the servers. The generated heat energy elevates
the room temperature. Air conditioning of the room provides
cooling air to reduce the elevated temperature. Put differ-
ently, the room air conditioning is burdened with the server

30 generated heat energy.



9 The cooling cabi net can al so be custom sed and be constructed for easier
augnent ati on or support of the cooling system In the follow ng

descri pt iw0,20deét7aisss are provided to de- 5 scribe an enipoditBmog/055892 he
application. It shall be apparent togone skilled in the art, however, that
t he enbodi nent may be practised without such details. Figures bel ow have

simlar parts. The sim|lar rts . have the 10 sane rt .nunbers or the sane
names. | THE CoHT Bte degt it | OF oo 1He i TH 141 Parts 1% Herany 1 ot por at ed
by referenge 40 4he daspectdvenpasite ofy anotdesafigyres saher£l appropri at e,
t hereby reducing repetition of text wwthout limting the disclosure. 15
Fig. 1ilTe@endesta i stn@rbodi et U6 @i e PoI¥- i ng system Fig.
2illustrates a second enbodi nent of the inproved cooling system and 20
Fig. 3illustrates a third enbodi nent of the inproved cooling system

5 To provide efficient and effective discharge or dissipation

of waste heat from the server, the cooling system can have an
intelligent control system. The intelligent control system
has one or more cabinet exhaust fans that are installed with
temperature monitors. The exhaust fans use output values of

10 the temperature monitors to adjust speeds of the exhaust fans
to optimize or to improve the discharge of the server un-

wanted heat energy.

Further, the control system can open a door of the server

15 cooling cabinet for discharging the server hot air away from
the servers in the event of emergency for safety purpose. The
cooling cabinet door is opened when the monitored temperature

exceeds a predetermined wvalue.

20 The intelligent control system can use a Controller Area Net-
work (CAN) to link parts of the control system. This type of

network is readily available for easier implementation.

Air conditioning for the data centre room can be turned on
25 only when the room temperature exceeds a predetermined set

point value to conserve energy.

Alert messages can be triggered and be sent automatically us-
ing Short Message Service (SMS) in the event of cooling sys-
30 tem failure. Maintenance crew then activate resources to ad-

dress the system failure using the messages.



Fig. 1 shows an enbodi nent of an inproved cooling system 10. The cooling
system 10 includes a data centre room 11 and a 25 plurality of cooling

cabi net s WO 20hiat77®5e positioned in the data centre roomPCTI/IBRe$/eIBING tO
the data centre room 11, it has a doyble ceiling structure 15, a double
flooring structure 16, and walls 17. 30 The double ceiling structure 15

i ncl udes. .a base ceiling 26t and a suspended ceiling 27 . that is | nstaléoed
bel ow t he' base’ ceid iH U 11 stispended €8 T HE 27 KA @ P A T YO
ceil- 14 ngp panel sudatt ar omair iddgsd rated ine kb1 ing Thestsaspended

ceiling 27 and the base ceiling 26 conbine to define a free space or a
ceiling void 30. 5 Simlarly, the double flooring structure 16 conprises a
base fl ' 34 t ES I term ned
hei ght a ov%get he lg%vgel f%gé%%%%é’b%t%floéo%% éalﬁéc}]ﬁee&r%g?e% floor 34
defi he asdridee spacenwrdiandiltoorf vidiel &l ildet r@i sek fdloorl 3k cpgrriases a

pl uralit%/ of fl aor lpaCFe.Is 0 that are not shawn ir}hFie%@ﬁld' In addition, the
data cent? €Hooi 11t s3' HA¥ &£ T oom WY Tonditd oniHy AL/ AE2Y nel udes
a fan caid dwde Ad g a8y COMIEsSSafn W da #ils and a tenperature sensor or
nonitor 43. The 15 conpressor unit 41 is connected to the fan coil unit 40
via copper pipes 42 that covered with a thermal insulating nmaterial. The

t enper atur e i tor IS .C ect.e the f i it, 40. 20
The fan Erzjlo(iqfrseu%isfé)éldfgAF ik(sg)\};rgnuér)l %%gﬁfnsgf%%g;eﬁﬁleggé%ll%%f%ﬁc?sk{aﬁeghe
conpoessormal i d r 4 Ininso g nd e ok fed aveemaantanges | ehdaseneletde nie ddoe i githieon
tenperature sensor, 43 is nmounted in the ceiling void 30 but can al so be

nmount ed $nsiite TR B LT r'e® rYoRA. 1B MBI HGS D AR % i nl et
31 is mou eddgedihe,£eld i g, v ol th 30 and dsreonpected 4o holdow pi pe 45

t hat extends through one wall 17 and extends outside of the data centre
thereby reducing repetition of text without limiting the dis-

closure.
15
Fig. 1 illustrates a first embodiment of an improved cool-
ing system,
Fig. 2 illustrates a second embodiment of the improved
cooling system, and
20 Fig. 3 illustrates a third embodiment of the improved

cooling system.

Fig. 1 shows an embodiment of an improved cooling system 10.
The cooling system 10 includes a data centre room 11 and a
25 plurality of cooling cabinets 12 that are positioned in the

data centre room 11.

Referring to the data centre room 11, it has a double ceiling

structure 15, a double flooring structure 16, and walls 17.
30

The double ceiling structure 15 includes a base ceiling 26

and a suspended ceiling 27 that is installed below the base

ceiling 26. The suspended ceiling 27 has a plurality of ceil-



room1ll. Aroomair inlet 21 and a roomair outlet 22 are 30 nounted on the
suspended ceiling 27. A cooling air outlet of the roomair conditioning
unit 23 iwocomwmgetsed to the roomair inlet 21. 11 RefePcrngmwooiske cool i ng
cabinets 12, they house server rack%ot hat hol d conputer servers 55. The
server racks are not shown in Fig. for sinplicity. The raised flooring 34

supports. the cooli cabi nets 12 and server racks. The coolin abi nets
15" ave ki L phnd AL S S B T TS . Fhe LabyHers HHIEIE 84 hat
surround-d ei 1serveradd@ckse Widsted e g noudei b is connectedrta a

cabi net exhaust fan 51 via a cabinet air tube or pipe 52. The cabinet 10
exhaust FRATS1] s cHhinected’t e stveral tenperature nmonitors 53 that are
nount ed i nside the cabinet air pipe 52. The servers 55 have internal

exhaust fans. Utility for the servers 55, such as power supply and system
commtini catmiolgr1b, arles rautkelde vi bodhiend | poruamixk 376 andnps ssdwleodde t he

raised floor 34 to the servers_55. In a .generic sense, other equipnents

ot T ectl T o} OUbI i CnE TR e e ey 55 LRt T Ghdt1

referringdorthe data gentdyOomd hadder caid -320 19 ypid S8hhds pften

used as a technical zone for géLam ng cables, light fitti nf'gs, and pi pes. The
L

cei | i ng yahelle perimad dalst@r Fbcdsslinhe teedmigaceone. 2 L ke se0id he floor
void 37 45 ofjen ysed;as an alf passades. 25 yay. and pfien: as 2 Jaghn cal
service zone tor power and data cables. The t1oor panel's permt easier
access tihdtheatecthi calowerin ceigorie. The room air conditioning unit 23
provi des cooling to the 30 data centre room 11. To save energy, the room
air conditioning unit 23 is turned on only when needed or when the room

t enper atiyf e,d$; 2have e Presel Valie room 11 also has a room air con-
ditioning unit 23 that includes a fan coil unit 40, a com-
pressor unit 41 and a temperature sensor or monitor 43. The

15 compressor unit 41 is connected to the fan coil unit 40 via
copper pipes 42 that covered with a thermal insulating mate-
rial. The temperature sensor or monitor 43 is connected to

the fan coil unit 40.

20 The fan coil unit 40 is mounted in the ceiling void 30 whilst
the compressor unit 41 is mounted above and on the base ceil-
ing 15. The temperature sensor 43 is mounted in the ceiling
void 30 but can also be mounted inside the date centre room
11.

25
Further, an external air inlet 31 is mounted in the ceiling
void 30 and is connected to a hollow pipe 45 that extends
through one wall 17 and extends outside of the data centre
room 11. A room air inlet 21 and a room air outlet 22 are

30 mounted on the suspended ceiling 27. A cooling air outlet of
the room air conditioning unit 23 is connected to the room

alr inlet 21.



12 In essential, the roomair conditioning unit 23 acts a cooling circuit
to transfer heat energy fromone location to another. In particular, the
conpressowounitfo7aBsact s as a heat exchanger to draw heaPC&nB2gyossem t he
fan coil unit 40 and 5 to release theg drawn heat energy into air that is

out si de of the data centre room 11. fan of the conpressor unit 41 bl ows
away (ce%hfat ed alr he fan coil ni t t40 i ed t.o rel ease CrOO|I air to
the 10 ¢ 15 g i e 30°° THE ¢obl i HP HiTtT o QM FShperat ufe of® the

ceiling soid B304 Tdftﬁnﬁ@wbleogérwﬂé ), cEde t@@r\r@@dﬂartgss faemids drespperature
nonitors 43 to control release of the cooling air as well as to control
t enper atidt € %6F - thef el Tdge Col i ng @i 2198 The @xtef nft SRPeft ettt is

used for ngcgplm %%%lef%\mglloﬁt% éesr\pég% f the data centre room 11 to

t he celllngv awn ext er nal esh air then mxes with the air
that 5is rel eased by the fan coil unit 40. 20 The roomair inlet 21 and the

roomair_outlet. 22 both act to circul ate air bet eiling void 30
od sl B T S s oA S e T T Ay a1 that

i s insideofet ey ceidd neayoick 3o d nsd den of diherdata wentde-yoom 25 11.
Simlarly, the roomair outlet 22 is used for drawing air that is inside of

t he dat afﬁfe‘?ﬁ réh rlgoim e tal 4 risitdeetofS & hes cednigr-sbitd® 30.cqefrgyisg to t he
cool i ng et s, ]%5 \H[]ah §eéé{t?lné@5% atr&e:goorag&]pé = ﬁo 9 dcérﬁ) &, despective

dlffere servers e servers prowde a ion or rmati on for
ot hen coputests fan Uskeriss cddhdneeditde ofvdiel cabigeta tpare | nsorbide dias
ventil ation holes that allow roomair to _be drawn to the jnside of the

cool i ng Tabiet A MHE WEhti T Font Hol SR HEE |1 DcatePhexr- air inlet airs

of the servers 55 for easy drawing of the roomair into the

The servers 55 have internal exhaust fans. Utility for the

servers 55, such as power supply and system communication,
15 are routed via the floor void 37 and via holes in the raised

floor 34 to the servers 55. In a generic sense, other equip-

ments that require air-cooling can replace the servers 55.

Functionally, referring to the data centre room 11, the ceil-
20 ing void 30 is often used as a technical zone for placing ca-
bles, light fittings, and pipes. The ceiling panels permit

easier access the technical zone.

Likewise, the floor void 37 is often used as an air passage-
25 way and often as a technical service zone for power and data
cables. The floor panels permit easier access to the techni-

cal service zone.

The room air conditioning unit 23 provides cooling to the
30 data centre room 11. To save energy, the room air condition-
ing unit 23 is turned on only when needed or when the room

temperature is above a preset value.



5servers 55. The server exhaust fans act to extract heat energy that is
generated by the servers 55 away fromthe servers 55. The server exhaust
fans drawoabimerisair that is in one part 56 10 of the eabiIiBRz0I/AB890 | nside
of the servers 55 and exhaust server;.generated hot air to another part 57
of the cabinet 12, which is also called a hot zone. The cabi net exhaust
fans 51 act to raw t exhaust ed server_ gener at ed. hoél air_away fromthe
cool i ng CaBTHET 12 The'SerVdl Exhaust ¥ and dkh Havle 45 1%rbet ailite contr ol
for regulddidg Fotatdi g speetk ofhdde eaxhapsttfansond o e Masecora@voi d air
fromthe part 57 flowng to the part 56 of the cabinet 12, space or gap

bet ween ¥HE SerVer 55 Ghh 20 tHe TaBRESAR Want el statedsma Hismt eri al |

such as Jhe cabin 54?%: sa. @}ﬂéapg T edu y. p
bet vveenét e se evertgo S%Man et%% ca |(%}et 152}1? eseﬁ?e%?lur es gﬁaﬁea[rg?he air
in part 56 teolddow the cughvit Heeserarer sy b5t tdier pardt 57 afutdedeabi net 12.

25 Further, cabinet fans that may draw ajr_ fromthe part 57 to the part 56
of the Calf MATAZGRE T ciftilod:| ConvERL i hdinS er i Hb et Hacd ¥ ans at ¢ op

of the cabipetawhese fradssed mihi s instance, can be renoved. 30 Moreover,
t he cabi net exhaust fans 51, the cabinet panels 54, and the servers 55 are
adapt ed such that hot air generated fromthe servers is separated fromthe

cabinet gid.c This, is ,Jd different.drom ather. cooling,system, that do not
transfer server heat energy out of a Server room but just sends cool- ing
ai r 100 absiorindeatid h&l. ithdai sehianged by tdhe serader .temperature of

the ceiling void 30. The fan coil unit 40 can use readings

from its temperature monitors 43 to control release of the

cooling air as well as to control temperature of the released

cooling air.

15
The external air inlet 31 is used for drawing fresh air that
is outside of the data centre room 11 to the ceiling void 30.
The drawn external fresh air then mixes with the air that is
released by the fan coil unit 40.

20

The room air inlet 21 and the room air outlet 22 both act to
circulate air between the ceiling void 30 and inside the room
11. The room air inlet 21 is used for drawing air that is in-
side of the ceiling void 30 to inside of the data centre room
25 11. Similarly, the room air outlet 22 is used for drawing air
that is inside of the data centre room 11 to inside of the

ceiling void 30.

Referring to the cooling cabinets 12, the server racks are
30 adapted to hold the respective different servers 55. The
servers 55 provide application or information for other com-

puters or users.



5 The cabi net exhaust fan 51 uses readings of the tenperature nonitors 53
to control rotating speed of the cabinet exhaust fan 51. In this way, the
cabi net ewbaosto7fmn 51 can operate in an intelligent or PswaB200f/63RI20ON. 10

I n anot her exanple, the servers 55 generated heat energy is discharged for
ot her uses. In one exanple, the generated heat is channelled for heati ng of
other ro s or for atln wat er for 15 The cabi t 12 so has a
Goor |t Nt BEoTS vHer b i et €Tt Ho b e U T o [EKCEad P2 pr eset
val ue, idm &dw eveitt ofr cmlb@gnsamemf@té Uires 1 ddh e o peie - abi et c »oor

all ows heat energy wthin the cabinet 12 to be rel eased away fromthe
servers 55 ti ¢ Q:Ia‘f%(“@e]fﬁﬁdé?fr gomhasl. a0 e kb 1Ry /st e 19k cainr &l so
have a Shord, Missage Sejyiae. (SI) @&m% 490 SN MEssage d sgent out
in the event of a systemfailure or for rpose of status update

appr opristergey sonnel receiving the SM5 nessage can then provide 25 the
necessary actions. In a generic sense, the server racks can be adapted such
that the servers 55 inside a server rack are separated from each ot her by
gaps of ®id heirabowxid8bs i tdddreidest Oreabaiit @7@%@%%&&9 netd€sis The
server racks can have a height of about 205 centinetres, wi dt h of about
60 cent iFRAITES AR | EiytIRr\eir aboutaWd0 cerit i e r%%r\cﬁrq:ﬁﬁ ceMs metres. In

some inp t o0 about
5 2285 T etV O T RS a0t 800 (o 800 T 11 It red e & | engt h
of abOUtOJ‘BQQ’lé ac@0than 112 net riess i ddhese digrensiwnss ¢ aldoetdeaumre or | ess
for adapting or for accommdatl ng di nensions of the servers 55. 5 The

servers 55 ¢ R Tength Bf° abor" ASE il et 1 &8t i G B about 700
mllinmetres,and a Hei gy of1 aboul > mddd ”BﬁH@Scaﬂ_h?etseéM%f&s@Sf&?@ al so

have a l'ength of about 480 millinmetres, a wi dth of about 800 nillinetres or
400 mi | 3 rerctiOca reasmv alithotrghe t Hese et RS | e Iore G Isot el oreRor | ess.

The coolfncgm cahbl net 12 can haveA% h%%ht of about 910 tf)a about 325
to 84

mllinetres, ot @ k%aegsSt cflaqeng

aboub 64&%@kﬁﬁﬂhfﬁ|ddﬂ&ﬁd£$&m§h&%ﬁlﬁtlng rotatlng speed of the ex-

haust fans.

To minimise or avoid air from the part 57 flowing to the part
56 of the cabinet 12, space or gap between the servers 55 and

20 the cabinet 12 can be sealed with material, such as rubber.
The cabinet 12 can also be adapted to reduce any gap between
the servers 55 and the cabinet 12. These features channel the
air in part 56 to flow through the servers 55 to the part 57
of the cabinet 12.

25
Further, cabinet fans that may draw air from the part 57 to
the part 56 of the cabinet 12 are removed. Conventional
server cabinet has fans at top of the cabinet. These fans, in
this instance, can be removed.

30

Moreover, the cabinet exhaust fans 51, the cabinet panels 54,
and the servers 55 are adapted such that hot air generated

from the servers is separated from the cabinet air. This is



15 nensions can also be nore or less for adapting or for accommodating the
di nensi ons of the server rack. One nethod of cooling conputer servers 55
i ncl udes wWoxEW70f5t he cool i ng cabi net 12 bei ng adapt ed PCO/IB20020F80OM ai r

to be 20 drawn to the inside of the cabinet 12. The server exhaust fans are
then arranged to draw the cabinet air fromone portion of the cabinet 12 to

i nsi de of. e servers 55 .and then to exhaust hot server, air to.another
o e Gt S " e SRl R i e A e Sl Dt
essent i add ywdhehexhausdef, halt sef versatve Outoof die dadia s eedoom 11.
The exhausted hot server air is separate fromor does not mx with the

cabi net Hi¥.230 Thedessiegsediave an atlvant e T enerigye seiys. This is
because the cabinet air is not used to cool the heat that is generated by
the server 55. Rather this generated heat is es- 16 sentially exhausted or
drawh avithe feamnde seraests 55 &d usedravadtrogouiSitdes ofertdreradatae centre
room11l. Fig. 2 shows an inproved further enbodinent of the inproved 5

cool | ng SYETHHS R, 02 TGS W FUr U R Ged EodiTHy Sy SUHTED: The
cool i ng system 60, i thel dides, parits @fpthe: coaldng: syst em 10 0foddgatd. The
cooling system 60 includes a cooling cabinet 63 that is 10 placed in the

dat a centlt ealf conisll gfeH R ISmafhe }91y- cabi net 63 houses equi pnent
racks that hold nmultiple servers 55. The cooling cabinet 63 has an air
inlet 65 and an air outlet 15 66. A cabinet air conditioning unit 68 is
conmect eth tamdthescabtangtl ) rthanl et rGhr/i 56 agerad ratcohdiddorgmgray riout | et 69
and via the floor void 37. The air outlet 66 is connected to the cabinet

exhaust FHFBAEISD JUF frERT S85°T hel b dd§ iy THbi Sret “ 63 EMEIHELT 3 hsi de

fromair;d hatadfeined he datah cang rer rogm 1o dhe cootd na,cabi ety 63 -
receives cooling air fromthe cabinet air conditioning unit 68 via the
fl oor voiar 3vtdndavi a the cabinet air inlet 65. The operational servers 55

receive this cooling air and

15 The cabinet 12 also has a door that opens when temperature
inside of the cabinet 12 exceeds a preset value, in an event
of cooling system failure. The opened cabinet door allows
heat energy within the cabinet 12 to be released away from
the servers 55 to the data centre room 11.

20
The cooling system 10 can also have a Short Message Service
(SMS) capability. An SMS message is sent out in the event of
a system failure or for purpose of status update. The appro-
priate personnel receiving the SMS message can then provide

25 the necessary actions.

In a generic sense, the server racks can be adapted such that
the servers 55 inside a server rack are separated from each
other by gaps of either about 485 millimetres or about 675

30 millimetres. The server racks can have a height of about 205
centimetres, a width of about 60 centimetres, and lengths of
about 100 centimetres or 130 centimetres. In some implementa-

tions, the server racks have a height of about 872 to about



25 then exhaust hot air. The cabinet exhaust fan 51 via the cabinet air
outlet 66 afterward renoves this hot server air to outside the data centre
room 11. Wb=b11af77t88e heat energy that is generated by tIreTaBI02D558® i s 30
essentially renoved fromthe cabinet; 63 via the cabinet exhaust fan 51. The
server heat energy is not renoved by cooling air fromthe cabinet air

condi ti on unit. 68. In a speci,al case, th bi air. conditioning unit
68 does %oé{]gﬁ%]reﬁdllqe?t‘rteos’praoﬁjd%t%ooo iaﬁjgd%ﬁ r&o%?ﬂ/%:iq ePrat "SIt air s
ex-tractad to theyoabineibHd: @e tetdod of 1 coeddngs Cormuberd sesmvers 55

includes a step of 5 drawing cooling air fromthe cabinet air conditioning
unit 68 TP heCF s o g tHer T abi netSHECL ABIL T iHe Server FBHFUKE ™ f ans

dr aw thedg?@i%j‘%jhﬂr(sif&%n@f pg{%]iso&‘pgrg r%pabi net 12 to inside of the

servers 55 and then to exhaust hot server air to another portion of the
cabi het 12. The cabi net exhaust fan 10 51 afterward renoves essentially the
exhaust hot server_air out of the data centre ro 11. The exhausted hot
Server aiie iAot At TTOMBI® OO ROt i WIH (he Jabi MR Rt = Fig. 3
shows a ¢ enbodinento®fmt e dproyed oo imng gvs 1o tamutig B depi cts
a cooling system75. The cooling system 75 has parts of the cooling system
10 of Filgimetres. THee col Vi syt ML dasiae datenTentde Fovm 1480Gf Fi g.

1. The r , the ro ' i td oni nj Sf\d)darIZO-ig;g wal |
77, ser vngl{r)mlac S ,Iﬂ&aanvéll e%eéh%%féaﬁéqg%é%%%ara ing wa ]ll

par tot i onsed healtishdeh afhddee dioon dilori ntarra digstbpardrB8loaniess second part
82. The server racks 79 holds the servers 55. 25 The separating wall 77 has

an opening into which the server racks 79 are placed. The separating wall

77 surroynds. S e [RPrveri Aacks ¥ L slcihddal angh@ Seldeor o gap exi st

between the server racks 79 and the wall 77. Any gaps are 30 sealed with a
mat er i alalsuch a% woodl bimdtozm, Sindrgtily of ower viet® B5 & mpllakieeeon t he

server racks 79 such Lhat, onl v sl of N, @ap ex) 8l het ven, Lhe, ser ver s
55 and the Server Tacks . Any gaps are sealed w a material” such as
Wood50r mensions can also be more or less for adapting or for accom-

modating the dimensions of the server rack.

One method of cooling computer servers 55 includes a step of
the cooling cabinet 12 being adapted to allow room air to be

20 drawn to the inside of the cabinet 12.

The server exhaust fans are then arranged to draw the cabinet
air from one portion of the cabinet 12 to inside of the serv-
ers 55 and then to exhaust hot server air to another portion
25 of the cabinet 12. The cabinet exhaust fan 51 later removes
essentially the exhausted hot server air out of the data cen-
tre room 11. The exhausted hot server air is separate from or

does not mix with the cabinet air.

30 These steps have an advantage of energy savings. This is be-
cause the cabinet air is not used to cool the heat that is

generated by the server 55. Rather this generated heat is es-



18 foam In practise, small gaps may exist but this is not the intention of
t he enbodi nent. The servers 55 can have fans to draw air fromthe part 81
to 5 the war20118275 the room 11. The air conditioni ng uRCI/IBROXNESRIDr t he
exhaust fan 51 can also create a higher pressure in the part 81 of the room
11 such that air is drawn fromthe part 81 to the part 82 of the room 11.

10 Dur i erati the first part 81 i | ' th
ai r condi 1o T UHE 93-S THE COO1Thg 1% THEh THow TTom T e 1Ht part 81

to the second pardud? ddroughhd heswservert 85. rJddw s1 draws or exhausts hot
server air out of the server 55. The exhausted air is then renoved fromthe
part 82 15 using the exhaust fan 55 into an area outside of the room1l. An

air st rﬁ%@i_ tsddp ﬁrﬂﬁBfélﬁecPaf&r%%?e%‘tgdmjgﬁ%ﬁt 8¢ afnd hegg0omdl is

smal | a ess than an air stream romthe part 81 to the
part 582 afolirey roomer?0 Fihe. cutdetiais 4 riomtheer riogmared condi trigoni ng uni t

23 can be directed towards the servers 55 for cooling efficiency. The room
o S e S AT o o ot S B e o SR oot o o
t enper atine. s &5 M though tihe above description contains much specificity,

t hese should not be construed as limting the scope of the enbodi nents but
merely providing illustration of the foreseeabl e enbodi nents. Especially

the abovg,staled; advantagess pf; 30 1. erbodi Nt s.shaul d giot, be. const r ued
as limting € scope o he  enbodi nents but ne eﬁy o expl ai n possi bl e
achiléve-placed in the data centre room 11 of Fig. 1. The cooling

cabinet 63 houses equipment racks that hold multiple servers

55.

The cooling cabinet 63 has an air inlet 65 and an air outlet
15 66. A cabinet air conditioning unit 68 is connected to the

cabinet air inlet 65 via an air conditioning air outlet 69

and via the floor void 37. The air outlet 66 is connected to

the cabinet exhaust fan 51.

20 In practise, the cooling cabinet 63 shields its inside from
air that is in the data centre room 11. The cooling cabinet
63 receives cooling air from the cabinet air conditioning
unit 68 via the floor void 37 and via the cabinet air inlet
65. The operational servers 55 receive this cooling air and

25 then exhaust hot air. The cabinet exhaust fan 51 via the
cabinet air outlet 66 afterward removes this hot server air

to outside the data centre room 11.

Most of the heat energy that is generated by the server 55 is
30 essentially removed from the cabinet 63 via the cabinet ex-

haust fan 51. The server heat energy is not removed by cool-

ing air from the cabinet air conditioning unit 68. In a spe-

cial case, the cabinet air conditioning unit 68 does not need



ments if the described enbodi nents are put into practise. Thus, the scope
of the enbodi nents should be determned by 19 the clains and their

equi val erwe®,20r1at7hiss t han by t he exanpl es given. 20 Ref @ecCenBmoMosssex

10cool ing system lldata centre room,5 12cooling cabinet 15double ceiling
structure 16double flooring structure 17wall 20external air inlet 10 21room

arr |h|%&)%§gé¥£ é“éoé%ggéﬂair. Only external ambient air is ex-

tracted to the cabinet 63.

One method of cooling computer servers 55 includes a step of
5 drawing cooling air from the cabinet air conditioning unit 68
to the inside of the cabinet 63. Later, the server exhaust
fans draw the cabinet air from a portion of the cabinet 12 to
inside of the servers 55 and then to exhaust hot server air
to another portion of the cabinet 12. The cabinet exhaust fan
10 51 afterward removes essentially the exhausted hot server air
out of the data centre room 11. The exhausted hot server air

is separate from or does not mix with the cabinet air.

Fig. 3 shows a third embodiment of the improved cooling sys-
15 tem. Fig. 3 depicts a cooling system 75. The cooling system
75 has parts of the cooling system 10 of Fig. 1.

The cooling system 75 has the data centre room 11 of Fig. 1.
The room 11 has the room air conditioning unit 23, a separat-

20 ing wall 77, server racks 79, and the exhaust fan 51.

The separating wall 77 partitions the inside of the room 11
into a first part 81 and a second part 82. The server racks
79 holds the servers 55.

25
The separating wall 77 has an opening into which the server
racks 79 are placed. The separating wall 77 surrounds the
server racks 79 such that only a small or no gap exist be-
tween the server racks 79 and the wall 77. Any gaps are

30 sealed with a material such as wood or foam. Similarly, the
servers 55 are placed on the server racks 79 such that only a
small or no gap exist between the servers 55 and the server

racks 79. Any gaps are sealed with a material such as wood or



23room air conditioning unit 26base ceiling 27suspended ceiling 15
30ceiling void 3lexternal air inlet 33base floor 34raised floor 37fl oor
void 37 2m00ham7ess! unit 4lconpressor unit 42copper pi PETABOWPESBEY ur e
sensor 45hol | ow pi pe 25 5lcabi net exhaust fan 52cabinet air tube

53t enperature nonitor

10

15

20

25

30

foam. In practise, small gaps may exist but this is not the

intention of the embodiment.

The servers 55 can have fans to draw air from the part 81 to
the part 82 of the room 11. The air conditioning unit 23 and/
or the exhaust fan 51 can also create a higher pressure in
the part 81 of the room 11 such that air is drawn from the

part 81 to the part 82 of the room 11.

During operation, the first part 81 receives cooling air from
the room air conditioning unit 23. The cooling air then flow
from the first part 81 to the second part 82 through the
server 55. This draws or exhausts hot server air out of the
server 55. The exhausted air is then removed from the part 82

using the exhaust fan 55 into an area outside of the room 11.

An air stream that flows from the part 82 to the part 81 of
the room 11 is small and is less than an air stream that

flows from the part 81 to the part 82 of the room.

The outlet air from the room air conditioning unit 23 can be
directed towards the servers 55 for cooling efficiency. The
room air conditioning unit 23 can have temperature control

for better control of temperature.

Although the above description contains much specificity,
these should not be construed as limiting the scope of the
embodiments but merely providing illustration of the foresee-
able embodiments. Especially the above stated advantages of
the embodiments should not be construed as limiting the scope
of the embodiments but merely to explain possible achieve-
ments if the described embodiments are put into practise.

Thus, the scope of the embodiments should be determined by



54cabi net panel 55server 3056part 57part 60cooling system 63cooling cabinet
21 65air inlet 66air outlet 68cabinet air conditioning unit 69air

condi ti orwogor/a77at | et 5 75cool i ng system 77separ at i ngPaaliB20d9s&8¥er rack
8lpart 19

the claims and their equivalents, rather than by the examples

given.



82part 10 22 CLAIMS 1. A room conpri sing a roomwal | that
separates air inside the roomfrom5air outside the room a roomair
outl et t O 20MMess an i nside of the roomw th an out siPde/1B1009/hE589200M

a cabinet with an enclosure for recejying at |east one electrical

equi pnent, wherein the enclosure com 10prises a first zone and a second
zone, tﬂg J,Iei rst zg\ge kprovi di ng an equi pnent space for taking up the at

| east one el ectT caf™ e%lhi pment and the second zone being provided with a
cabinet air outlet, the cabinet air outlet being connected with the room
air outlet, and 15at |east one fan for generating an air streamfromthe
equi pmrent? spat 10T iy S'ednd zone, fromthe second zone to the cabinet air
outlet and fr grheefgﬁpé'r@goﬂir outlet to the roomair outlet. 20 2. A room
of claiml, erein the fan is positioned inside the room

5 12 cooling cabinet
15 double ceiling structure
16 double flooring structure
17 wall
20 external air inlet

10 21 room air inlet
22 room air outlet
23 room air conditioning unit

26 base ceiling

277 suspended ceiling
15 30 ceiling void

31 external air inlet

33 base floor

34 raised floor

37 floor void 37
20 40 fan coil unit

41 compressor unit

42 copper pipe

43 temperature sensor

45 hollow pipe

25 51 cabinet exhaust fan
52 cabinet air tube
53 temperature monitor

54 cabinet panel
55 server
30 56 part
57 part
60 cooling system

63 cooling cabinet



3.Aroomof claiml1, wherein the fan is positioned inside the enclosure. 25
4. Aroomof claim1, wherein the fan is positioned outside the room 5. A
room of owe 20ft/wwrwsns 1 to 4, wherein 30the fan conpri sesTaB2logazBI2ONE
tenperature nmonitor for controlling rotating speed of the fan. 6.A room
of one of clains 1 to 5, wherein 23 the at |east one electrical equipnent
conpri ses. at | east one fan for receiving air fromthe first zone and for
exhausting ait*t - 1He second zone. 5 7.A room of one of clains 1 to 6,
wherein ¢dhe aiit eastione el ectrical equipnment conprises at | east one
conputer server. 8 A roomof one of clains 1 to 7, wherein 10t he cabi net
conpri se%d at FRAStS orrel HpetitHg- ¥ Wi thg

69 air conditioning air outlet
5 75 cooling system

77 separating wall

79 server rack
81 part
82 part

10



roomair to be drawn inside of the cabinet. 9. A roomof one of clains 1 to
8, wherein the cabinet further conprises at |east one cabi net

ai r 15i nlw0.20un7785r oom of claim 9, wherein at | east onecrabloogdssadx inl et
receives cooling air froma cabinet;g%r conditioning unit. 20 11. A room of
one of clainms 1 to 10, wherein the cabinet further conprises a door that
opens m@$5%§§$inet tenperature exceeds a pre-determ ned value. 25 12. An
equi pnen net conpri sing an encl osure for receiving at |east one
el ectrical equi pnment, wherein the enclosure conprises a first zone, a
second zone, the first zone providing an equi p- 30nment space for taking up
the el ectricdl %N piEHtT anie'd he second zone being provided with a cabi net

air outlet for conpection,wiha roomair outlel,; adiec 246 room from

5 air outside the room,
a room air outlet that connects an inside of the
room with an outside of the room,
a cabinet with an enclosure for receiving at least
one electrical egquipment, wherein the enclosure com-

10 prises a first zone and a second zone, the first zone
providing an equipment space for taking up the at least
one electrical equipment and the second zone being pro-
vided with a cabinet air outlet, the cabinet air outlet
being connected with the room air outlet, and

15 at least one fan for generating an air stream from
the equipment space to the second zone, from the second
zone to the cabinet air outlet and from the cabinet air

outlet to the room air outlet.

20 2. A room of claim 1, wherein

the fan is positioned inside the room.

3. A room of claim 1, wherein

the fan is positioned inside the enclosure.

25
4. A room of claim 1, wherein
the fan is positioned outside the room.
5. A room of one of claims 1 to 4, wherein
30 the fan comprises at least one temperature monitor for

controlling a rotating speed of the fan.

o. A room of one of claims 1 to 5, wherein



means for making sure that an air flowis provided fromthe first zone to
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the firstweana/0751883. A net hod for cooling an el ectri calPCeasroowesssy2 whi ch
is provided in a room the nethod comprising providing anmbient air inside
the roomthat is sepa- rated fromenvironnental air outside the room
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encl osure, and . ~ generating an enclosure air streamfromthe

equi p- 15ment V@ Sedhd Fone® ofhe E&el o&Utr® and from the sec- ond zone

to the outside of the room 14. A nethod of claim 13 further conprising

cooling of the air streambefore the air stream contacts 20t he equi pnent.

15. A nmét hod Hfradmaiat Ihorofld Faimdher tongriwiaigeigenerating the air stream

by sucti on. . . .
the at least one electrical equipment comprises at least

one computer server.

8. A room of one of claims 1 to 7, wherein
10 the cabinet comprises at least one opening for allowing

room alr to be drawn inside of the cabinet.

9. A room of one of claims 1 to 8, wherein
the cabinet further comprises at least one cabinet air

15 inlet.

10. A room of claim 9, wherein
at least one cabinet air inlet receives cooling air from
a cabinet air conditioning unit.
20
11. A room of one of claims 1 to 10, wherein
the cabinet further comprises a door that opens when

cabinet temperature exceeds a pre-determined wvalue.

25 12. An equipment cabinet comprising
an enclosure for receiving at least one electrical
egquipment, wherein the enclosure comprises
a first zone,
a second zone, the first zone providing an equip-
30 ment space for taking up the electrical equipment and
the second zone being provided with a cabinet air outlet

for connection with a room air outlet, and
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13.

14.

15.

24

means for making sure that an air flow is provided
from the first zone to the second zone which is bigger

than an air flow from the second zone to the first zone.

A method for cooling an electrical equipment, which is
provided in a room, the method comprising

providing ambient air inside the room that is sepa-
rated from environmental air outside the room,

providing an enclosure inside the room, the enclo-
sure providing enclosure air inside the enclosure that
is separated from the ambient air in the room,

providing the electrical equipment in a first zone
of the enclosure, and

generating an enclosure air stream from the equip-
ment to a second zone of the enclosure and from the sec-

ond zone to the outside of the room.

A method of claim 13 further comprising
cooling of the air stream before the air stream contacts

the equipment.

A method of claim 13 or 14 further comprising

generating the air stream by suction.



