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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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‘ﬁetsfoa .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?ingggoeégfoenéd@z%fng&;o ZiIgﬁpgllenc osurggitaon%ov@r@l %r%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 zeng, norfBld v as 16l el el diite PUIANKS: Jufhd A ARt oM 44
operating electrical equipnents.

10 a room wall, a room air outlet, a cabinet or housing with an

enclosure, and one or more cabinet fans. The cabinet is also
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.



3 The cabinet fans are used for generating an air streamfromthe equi pnent
space to the second zone, fromthe second zone to the cabinet air outlet,
and fromwbeooabrysét air outlet to the roomair outlet. PChaBuapNIsee2 air
outl et can be provided 5 next to thesroomair outlet or it can be joined to
the roomair outlet via a length of tube or pipe. In effect, operational
equi pnent.s placed in.the equipnent_space receive air_fromthe first zone
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ener gy used ftor Bopipnentaicoadtuniget Thwsit tden drergyisaved byhd higom
application is significant. quln practise, there can be a small air stream
from t he* cali et bati taor]JtEhrégtr o tb‘ﬁfe tHi ¥ not intended in the first

pl ace. Normally, a bigger air streamis provided fromthe first zone to the
second zone. 25 The fans can be |ocated at different positions. It can be
posi ti oned §hiside tdeFpomNd hstdel iR ehdd losif e, 1 ortisutesideentdiet room  The
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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



or sensors for controlling rotating speeds of the fans. The 4 rotating
speeds of the fans can then be optim sed or be inproved to renove heat from
the el ectwpcall/eguesprents. The el ectrical equi pnents caRCiaBIOYnisese on one
or nore 5 equipment racks for ease of installation and nmaintenance. The

el ectrical equipnents can corrprl se one or nore equi prrent fans for receiving

or drawi n ir fromthe t ne and f hausting air to the second
Sone, Tt fnd (GRS 4 e 2005 A0 et S A (80
t enper atM@eJhﬁﬁerémse fl@@dﬂ lﬁladr@ dhe dlow ofcal redrmughc 4 he equi prent

and its fan speeds can be adapted or be varied for different requirenents
of the respective equipnent. 15 The el ectrical equipments can include one

or nore L&l SRIVETS L?f%rk{@flds tkfofrkkﬂﬂ&{éd NG, gl PIENES.o I N ot her

wor ds, the application c e applied cool i ng conputer servers. The
cabi het sanipmoel viem@is for diddferehtimveayesl faridrhearfd exda int2thdnide ty of

i npl ementation. It can conprise one ventilation openings for allow ng room
air to be drawn inside of the cabinet. Alternatively, it can include one or

nore cabimete gddt i Lt Seqiorpnaced idg @derinad &eold Nthadd .edihigoeabi net air
inlets can receive cooling air froma cabinet air condi- 25 tioning unit.
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because erw se ther cool n wast e of
enefngy. air is normally at an elevated temperature. These fans fa-
cilitate the flow of air through the equipment and its fan
speeds can be adapted or be varied for different requirements

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.



5 For additional protection, the cabinet can conprise a door that ope
automatically when inside cabinet tenperature exceeds a pre-determ ned

val ue. 5 Wwheorigomssan al so i ncl ude a messagi ng devi ce f ®CT4B2UY/NFFSTNE OF
nore SMB status nessages to maintenapce personnel. The SM5 nessages can be
sent when the cabinet tenperature exceeds a certain preset val ue, or

be sent
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The application provides an equipment cabinet. 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-
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.

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-

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

egquipment heat requires less energy.

The application provides a method for cooling an electrical-

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



6 steps of providing anbient air inside the roomthat is separated from
environnental air outside the room An enclosure is then provided inside

t he roomwOheli@ncisssur e separates en- closure air that PSTIIBRI0OgESS8YE
enclosure fromanbient air 5 that is;.in the room It is clear that the
enclosure air inside the enclosure is not to be seen as anbient air in the

room The el ectjiri cal equi % IS IaIer.I}éJr.oae/i %q?d in a first zone or cool
zone in tHe et d&Ure HE oSl €51 St Fan 1S Bt er ikt Gensiited from
the equipie f:om@ SeeothZanea Oraild dots zoned tden enol asure-and from the

second zone to the outside of the room This nethod provides an efficient
way of mehdgitiy heaitd9tatl st HeneratePhy tie SHulpreit . S Hetha tan
Compr | S& ftap of: caold g, ofn s Al UILARLD, DRl &G Al T 8L Team
contacts the equi pnent. The cooled air streamcan then provi de effective
cool bng flort tie equilpreniom Readi igsclofaonsghar oy eerieinperad Wier sensors can
be used to,control or atg%eusl the cooling of the air. stream The sensor 20

can be pidted df retttS o thie Eefui Prert S99 b BE P Ucett t ot edtf

t enper attyén ofrrad re &dd@arm before ieevens afd@ir idrSoMact s, ther el pmrent .
Wth this nmethod, the air streamof the appropriate tenperature can be
provi dedzae thie ¥@etFieal 1eduiprisnt Lo e Ther e Hol LHIfE | il rfer et ep of

generating &f‘cee%bérét e%ﬁé?dél%eé%fw&% é)c}b’ulg&{@{teséd on..d 0,08 hzeéné"%f.s’ the
air stream can be provi de y applying a positive pressure or a negative
pressur endto ddres r@dmMmha hensueduon ard clomt esst e cand beopr ozo Athevi ded
inside the room inside the enclosure, outside the room. or a conbination
of any dyjq%%%%_of the room. This method provides an efficient way of

managing heat that is generated by the eguipment.

The method can comprise a step of cooling of the air stream
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.



7 Put differently, the application provides an inproved cooling systemfor
conputer servers. The servers act as central conputers from which ot her
conput er swolai/at7i88f or mati on. 5 The cool i ng system i ncl REEABTNYOIHBINTOI €
cooling cabinets for server racks in,;a data centre room The racks hold

mul tiple servers. The cooling cabinets can shield the servers fromair that
IS insidﬁg thgg.%fiata centre.roomand that is ou.tOgi de of. the cocﬁlin cabi net .
The cool'i'Hy Cabi Fet caft hate HP 1t Ao ¥or 1&cei Vi nd Xt erhai° €oold ng air
and haves gt @xhaustcouilelir forrelsehang ngehedraidet The hatcadr cont ains
heat energy that is generated by the operating servers. The external

cool i ng B regoelst ¢idtwW M T B gt T otteet it Pt ¥Gbm air. 15 The
server generated heat energy is discharged or is transferred away fromthe
cool ing cabinet via the cabinet exhaust outlet. To reduce waste, the

di schar g8t hsatl energys tan tec ussshs fore oithenopurqposkis)yg sudhi rast hefatd ng of a
roomor hot wa- 20 ter for_ bathing. The recyglin f th ste or. unwant ed
heat  carF He' Tl St B 7 rf ey COuT 1 &8 r Bjardiss 6119 RBI T Jo6hr aphi cal
| ocat i onseBfe€d | Mte cdidd Ospindis dn Wilike ottherscond dngrsystens t hat
all ow heat energy, 25 which is generated by servers, to be discharged into
a room tHzat housess idre Heg virlss TR gRened @t et dhedtateney g tet edmat@’s t he room

tenperature. Aif. j.td onin e r vi.de i ir ta reduce
the el evated elrrlprg?(')g%ugrler%ypu%ﬁl f#%rlelnr?qog%%%eéérjo%arﬁ?gf%\}égganrgi r|lloe(r?cl ng i s
bur denedf ot tieddier ser vertSthgenssa@lt vdy heat anerigye £ Thitlsawappldwcateon has

the benefit in terns of substantial savings of air conditioning energy. The

savi ng &%ﬁ%%ﬂ%ﬁ%ﬁ}? efécbtorﬁfsr‘_cEkt%éqoatmﬁﬂrﬁ Qﬂn%]r%rhega_etneer%ﬁ energy. 5
To provigde effd cdantrand ¢ff eatd il schaf 9& QFe di ssipatd.on. afs wast e heat
fromthe server, the cooling systemcan have an intelligent control system
The int edddgerm Tontdats syst e drast onklomivorer cabitett exhdusthd arson hat
are insté:;lilrl ed with tenperature nonitors. The exhaust fans use output val ues
of )

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.



10 the tenperature nonitors to adjust speeds of the exhaust fans to

optim ze or to inprove the discharge of the server unwanted heat energy.
Furt her, wbeotiarrrssl system can open a door of the servecTAB200weissIy
cabinet for discharging the server hgt air away fromthe servers in the
event of energency for safety purpose. The cooling cabinet door is opened

when t he,.nonitored tenperature exceeds. a predeterm ned.val ue.. 20 The

el | | QRS COT BT Sy0t i Do et i it bl T e b NI (EAN™ (o 11 nk
parts ofifdde €ONMT0lcsEystennilly seriempey of Tmetywring sedeadilyl ayvaidabl e for
easi er inplenentation. Air conditioning for the data centre room can be
turned Off ZBBH yENHET tHO Y HoR & eTfperal I et piedet er mi ned set

poi nt value to conserve energy. Al ert nessages can be triggered and be sent
automatically using Short Message Service (SM5) in the event of cooling
sys- 530 Tempfarilds e f Muidrenance «fBye tthen actdhataee resalrcepdtol@ddr ess
the systemfailure usi t he nmessages. .9 The cooling cabi net can al so be
cust on S9d 'St DY Eonst b Gt 167 Gt G | OFF G StBpdFY Bf=1 he
cool i ng sysdemqdi tdend.0l1 o Ngerflesetd pitﬂ@mﬂféraﬂl&@g&prwé@@ﬂ to de- 5
scribe an err‘nodglI ment of the application. It shall be apparent to one

ski | | ed hiap tdee &t , nPisvedarinatha xhdies erpodi nemt mase b Pralets S edh Wi t hout

such det.ai i ow. have. sim .Jxhe sim s have the
10 sams BRI RS ST e Care e A Rl X PR S e
si mibar tdas tisense herely macorqor ateddjudefesante dO 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.



the respective part of another figure, where appropriate, thereby reducing
repetition of text without limting the disclosure. 15 Fig. lillustrates a
first enmbwoizoemt77§ an i nproved cool - ing system Fig. PCTIBR0Y/6IER a
second enbodi ment of the inproved cogling system and 20 Fig. 3illustrates
athird enbodinent of the inproved cooling system Fig. 1 shows an

enbodi t n, 1 npr o\ ved coolln system 10. The coaol system 10 i ncl udes
et & Ui Ao THOH LERPS 8 TUTAN T BHoT b et G2 Lt ar o
posi ti orhﬁ_dr lé‘hshh@r Ohalgané:retrﬁﬂ@rr ans;hjppdaeﬁ e f ik teod hengdad @seant re room
11, it has a double ceiling structure 15, a double flooring structure 16,

and walls 17. 30 The doubl e ceiling structure 15 includes a base ceiling 26

and 2 suspened:eelling, 2 dhato Ll nsiald ed, below 10 dase.seiding 26. The

suspend has a plu |ty
scribe an embodiment of the appllcatlon It shall be apparent

to one skilled in the art, however, that the embodiment may

be practised without such details.

Figures below have similar parts. The similar parts have the

10 same part numbers or the same names. The complete description
of the similar parts is hereby incorporated by reference to
the respective part of another figure, where appropriate,

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-



ing panels that are not illustrated in Fig. 1. The suspended ceiling 27 and
the base ceiling 26 conbine to define a free space or a ceiling void 30. 5
Sim | ar| ywotzhe/odowsbl e fl ooring structure 16 conpri ses aPbagB200d/ozs89233 and a
raised floor 34 that is installed at; @ predetern ned hei ght above the base
floor 33. The base floor 33 and the raised floor 34 define a free space or

a floor void 37.. T rai sed floor, 34 conprises a pluraljty of floor. panels
10 that 1% Ot Showh 1 15 100, -4 Add 1T ort | (e data BEMTEHTSLL al so
has a roem Bidg CONdidd oH G ans tc23l 1hat2 é nednustese ac § ade £0id nite0, a
conpressor unit 41 and a tenperature sensor or nonitor 43. The 15

conpr essBta¢mhi - Al §L Liorhettel 1 the fan coil unit 40 via copper pipes 42
that covered with a thermal insulating naterial. The tenperature sensor or

nonitor 43 is connected to the fan coil unit 40. 20 The fan coil unit 40 is
nounbed 3imileer oel | iy dmildl SO0f Win 1t Sig therconpresksorcampiti s is moamt ed

above and on the base ceilin 5. The t erature sensor 43 is nounted in
the cer 11 HPVG1H B0 But’ THF51 50 B Tburtbd 4ol a4 N tidt's TeHiTe room 11.
25 Furt hefseam @d efdiddh@idbd il etnSlhd S nodedd n e wedd i ngyoizk 30 and
is connected to a hollow pipe 45 that extends through one wall 17 and

ext ends Bl sitde oFl39e Harer cehtdef Fvom 1flre sure &% 4 nfleoRvard a room
: 0l 3 | 1 - . .
air ou ZﬁlearrealQeﬁoﬂnéogftél)%nél%%ﬁ%e%g%&%l1' thggd filgbcfﬁgééﬁeglsa' r

outlet of the roomair con I'S conn roomair
inl et 2lkthatllaRefrest igigowro trheFpolling cabinets 12, they house server racks
that hold conputer servers 55. The server racks are not shown in Fig. 1 for

sinplicity. The raised flooring 34 supports the cooling cabinets 12 and
server racksid™ion, the data centre 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.



The cooling cabinets 12 have cabi net panels 54 and an air outlet 50. The
cabi net panels 54 that surround the server racks whilst the air outlet 50

i s connecweadotiw7aissabi net exhaust fan 51 via a cabi net &CT/IBUoY0IHBIDI pe 52.
The cabinet 10 exhaust fan 51 is connected to several tenperature nonitors
53 that are nounted inside the cabinet air pipe 52. The servers 55 have

i nternal_ exhaust fans., Utility for .the servers 55, .such as power_s ly and
system CSTALITI G&T i On, C 1% &6 TEUIE VIt net 1 TGt VBT 37 S vi ' ol ex i n
the rai sgthd [100rd 3bori@utdie Sermers 55, THe G HYONEr | € SeNSere Atderseged pnent s

that require air-cooling can replace the servers 55. Functionally,
referring tlo$hel deta TemreCroomire (HesRifLloPO NP VAWPBYr s Y1t en

used as a4 q{@i&%im for pl aézéﬂﬂeﬁaﬂ&? _light fittings, and pipes. The

ceiling panels permt easier access the technical zone. Likew se, the floor
voi d537 is often used as an air passage- 25 way and often as a technical

service zone for. power. and data .cabl es.. The fl oor | s permt. easier
access 9 KL ecthi ey i o YoM, CHHE G OGHITHT Y° cOnditd Gt g ini t 23

provi desycondd Mg t orihe- 30 at o Lentd 654 0o d lsudo sayeenesdyyet he room
air conditioning unit 23 is turned on only when needed or when the room

t enper atifeks sitablove dhgraisetowalafe. SA2Z 9 @ xHIS Al Lo thec oo aiex -

condi tiqni i cts i cJ r.cul Y r feat y from
one | ocgﬁl’%ﬁc t%(;é[rgan?Zﬁh\glrg.l al?lc%oglﬂél%%laﬂr, Hée écrg lr%ési%f' U%I:l}ll y: gr((: S as a
heat Oexchéangest tardraw heatorensrigpd fuomdiherd aneqd ramite 4braintbss t 0

rel ease the drawn heat energy into air that is outside of the data centre
room 11.°°A T GFr HECYfSF eSEoroQunite 22 s wayP9ie Heated air. The fan
coil unit 40 is used to release cooling air to the 10 ceiling void 30. The
cooling air lowers air tenperature of the ceiling void 30. The fan coil
unit 40 Tah asevgreadi hgwfe omtiesnalemperatalr ef anohi tW0risl 43y tio e orte ol

release of 4o, caoling21Ls 45,8l 1o 8519 SOMEA e ERSRALY & Oforf e
rel eased cooling dir-

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.



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
ai r then woDxes/oitsh the air that is rel eased by the fanPcwoilB20omdisss0. 20
The roomair inlet 21 and the room aiy outlet 22 both act to circulate air
between the ceiling void 30 and inside the room 11. The roomair inlet 21
is used for drawing air that is inside, of. the ceilin oid 30 to inside of
e dat @ 'LEH T T G F9 1098 R SO T i BT G 19 |t ed for
drawi ng @aig dhaduits ddsiten et heedatenhcent rerdwamd ll dead sl des ofnt he
ceiling void 30. Referring to the cooling cabinets 12, the server racks are
30 adapt@d'®% hidl Patel Felspective TR’ sEtivlers! 55 tTms seriRtls 55

provide é%ﬁ&lzir? i an, 9f 4 fk?%é‘@tér%k r én‘?'e{hecof%%tce&lq{ Usef$.and3 One

si de of the cabi net parne S 54 has ﬁeﬁtfl]{)ati on hol es that rlajluﬁsow roomair to

be dbawtd ordhmmdansilde dfatrhehaoolemgraabimet di2c et vientedtatidm &l es are

| ocated near air inlet airs of tr}ge];serve s b5 for eassyqdravm' ng, of the room
r a

air int o thelBservets B5-°Fhe se by Hauste fEHP TS0 Wktract heat

ener gy thadwd ssgepenat et byed heiservers 55 away fromthe servers 55. The
server exhaust fans draw cabinet air that is in one part 56 10 of the

cabinet 12 to inside of the servers 55 and exhaust server generated hot air

to anothgle A} &F Ofydfe £Rbinel de  piohis. also ool | ed a hofyzone. The
cabi net ‘exhaus ans act to draw t he exhausted server generated hot air
away Of r am it heng ood i d3 Cabietcddl 1 rihes Ser meve ex hailis t t dngresr canrdavie 15
t enperat ure contr ol rotating speed of the exhaust fans.

for reé;ul ati nﬁg
the ceiling void 30. The fan coill uUnit 40 can use readilings
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.



To mnimse or avoid air fromthe part 57 flowwng to the part 56 of the
cabi net 12, space or gap between the servers 55 and 20 the cabinet 12 can
be seal edwewizbtvaratséri al , such as rubber. The cabi net 12pcanBziogoessse adapt ed
to reduce any gap between the servers; 55 and the cabinet 12. These features
channel the air in part 56 to fIOM/ghrough the servers 55 to the part 57 of

the cabinet 12, 25 Further,. cabinet fa that may draw air,_ fromthe part 57
ot ho PE SRS MG A S P S TV Gl oai ey e i et
has fanss@atow opp@l dhe cabidelrawhese fransind d s imMstance.ng anibie-
renmoved. 30 Mbreover, the cabinet exhaust fans 51, the cabi net panel s 54,

and the 5 Vet s B5 afe adept et sttt hate hidtCalied geamet at'ed ot the' Servers
'S Sepafﬁ%é ram g, cabi gt @ag%ro?{aﬁﬂgs dé did farent, {1 amf hgle cool i ng

syst ens at do not transfer ser eat energy out of a server room but
j ust Ssemgsrwcod -53ng air to absorb heat that is discharged by the server. 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 exhaustyd.analacan opes ale: idb afkd i@l lHaenteir$padtaf ashi on. 10
I n anot her exanple, the servers 55 generated heat energy is discharged for

ot her usEeqaterheexdmplEerides genervaed Heatthes samet |- fBre heati ng of

other roonp, &f L8l Neatifig, ALt {9t bathing 15 The cabinet, 12 ajso has a

door that opens enperature 1nsi he ca exceeds a preset
val ue, idf athevestiioit cloblingi reysiem f ailairss rvdes opened cathaieit door
al | ows heat energy within the cabinet 12 to be released away fromthe

servers 51 (HEHARALE M oo PnoYEr part o7 of the cabinet

12, which is also called a hot zone. The cabinet exhaust fans

51 act to draw the exhausted server generated hot air away

from the cooling cabinet 12. The server exhaust fans can have
15 temperature control for regulating rotating 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



The cooling system 10 can al so have a Short Message Service (SM5)
capability. An SM5 nessage is sent out in the event of a systemfailure or
for purpo’e0fi/Egrssus update. The appropriate personnel PCEaB2089/nFFse%he SNVS
message can then provide 25 the necgssary actions. In a generic sense, the
server racks can be adapted such that the servers 55 inside a server rack
are sepa d fromeach qther by gaps of, either about 485 mllinmetres or
AUt B7S G Het 6o e SU IR SRt b an Have & Her Gt 61 mbou 205
centi metdessed MLt herdfrg@padiic 60r cendd meiF essoranshid engdthssafaabhosd1-100
centinmetres or 130 centinetres. In sonme inplenentations, the server racks

have a heighmibftapric8r e dbmit 15285 1a%d ihetFes, St h of about
600 to 800 mlIlinetres, and a |l ength of about 600 to 900 mllinetres. These
di rensions can also be nore or less for adapting or for accommodati ng

di nensi ditse afalthestserternsstS5farb Theisey vierssd 5y cant hadvwe tenmngituod about

450 mllinetres, w dth of about. 700 mllinetres, and . a hei ght of about 45
P11 metUs: o Tbr er e Cart Gt My SET éhgtmof Hboti® 4Bgiaust

mllinetres,sa wdtdhof abputt @0tmiddietnes,;or 400 i ldddespdiktd es,

al t hough these di mensions can also be nore or |ess. The cooling cabinets 12
can havelm Heighie bflighdutonignan- aboithi @825 millinetres, a | ength of about
640 to 840 mllinetres, and a length of about 640 to 940 mllinetres. These
di - 15 mensions can also be nore or |ess for adapting or for acconmodati ng

t heldi nehsianstioir tdheamgelraerthacdke rver Omed medriock odd dood i ngheorputer

servers 55 includes_a step of the cooling cabinet 12 being ad@% ed to allow

room ai rtFIRF RS drawt T T HEE G hisi de YIS tHe Bl netr e He e Vit lexhaust

fa“fS are; d h@f[hrﬁ{éﬂrk&?dfélo %Mﬁ&ﬁbﬁa&dﬁ@ﬁ Admd rom ane Mﬂiirgf‘ Srdhe )
cabinet 12 to inside of the servers 55 and then to exhaust hot™ server air

t o anot hierr gortthiioro 25 of the cabinet 12. The cabi net exhaust fan 51 |ater
renoves essentially the exhausted hot server air out of the data centre
room 11. The exhausted hot server air is separate fromor does not mx with
t helieabimet @dinet 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



30 These steps have an advantage of energy savings. This is because the
cabinet air is not used to cool the heat that is generated by the server
55. Rat hewot2hiig7gmsner ated heat is es- 16 sentially exhaastuBzognssdszawn away
fromthe servers 55 and is drawn toqutside of the data centre room 11.

Fig. 2 shows an inproved further enbodi mrent of the inproved 5 cooling

system Fi 2. depicts a further inprqgved c i.n tem 60. The cooling
system G%é%uﬂl YAy o Vf%(gtkboog?i g s&eﬂnﬁ% %@I(?I'—LT LSS o0l i ng
system 6hhd ncludestia eoOUBAGE cadn ned &) tihat 1 drse & ) ageskd Hihen-dat a

centre room 11 of Fig. 1. The cooling cabinet 63 houses equi pnment racks
t hat hol L R t5P 5% 7 55 Thel @odl F1g @R eI 63F hiast - @G hl et 65

and an ail. ol et J 66,5 A €abidet. aid . copditioning unit 68 is connected to

the cabinet air inlet 65 via an air conditioning air outlet 69 and via the
floob void 37. The air outlet 66 is connected to the cabinet exhaust fan

51. 20 | racti se, e coaling cabinet 63 _shields its inside fromair that
s i n t TS T 8 10 TS The SO0 iy cHb Het? &5 T oret Vs ool T ng air
from t he;cahi net @lducondi thon Ngewid, 68 via ddeyd eor moddk 375 apdi vi a the

cabinet air inlet 65. The operational servers 55 receive this cooling air
and 25 theretesdrausthihoteBigrs The Cbineto dxdigust Bl of et citinet air

outl et . af £ r enpy. this TR tsjd . data centre
room 11%@sjt£%%%e %e@ft%e%yat{@a% Sﬁdlg{elnjgirlar%éeto egé; Cf%efosée?@ler is 30
essent i aldes r emntedadir othddre Cialmetort3 adra 4 he dabinnete exhalsds fan 51. The
server heat energy is not renoved by cooling air fromthe cabinet air

conditioning unit 68. In a special case, the cabinet air conditioning unit
68 does Mt M8eOing cabinets 12 can have a height of about 910 to

about 2325 millimetres, a length of about 640 to 840 millime-
tres, and a length of about 640 to 940 millimetres. These di-
15 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-



17 to provide cooling air. Only external anbient air is ex-tracted to the
cabi net 63. One nethod of cooling conputer servers 55 includes a step of 5
drawi ng cwol2onig7aiss from t he cabinet air conditioni ng uRCT/IB09/0558% i nsi de
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 ortiOgn of the cabinet 12. The cabbgr net . exhaust

se

fan 10 5T Bt Wart Fehoves Es<EmTaITyRY ne” Sxnatfst et fot® set vBI ait out of

t he dat aj.eent ries raomailde Jdhecrexhaust eskhote sesoteriair is separate from or
does not mx wth the cabinet air. Fig. 3 shows a third enbodi nent of
the i nproved cooling sysl5 tem Fig. 3 depicts a cooling system 75. The

cool i ng system 45 part £apl { 0,of F g The
cool i ng syst em%SO agathe acé)\;ae&cgﬁl;ltre roor%nkiéll&olfénl—i}g? 1t. éI'hemélrooovrﬁc_lL1 has
the Poom@rircpmgidticon Mianil ERia sepanat@ngimatdvey,ceeriver racks 79,

and the exhaust fan 51. The separating Il 77 partitions_the inside of the
oom 11 SHTEETS 61 1 oi it B i S o 1 1055 P S8 vare 1S 70

hol ds the,pesyersn 5 £O fhe. 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 snmall or no gap exist between the server racks 79

and the | . 77 Any 0 i ] S 1S d or
foam Si'm aCrCfOl,lﬁeS ere\slmeraéi:da %ﬁgﬁﬁg%gdé@nﬂ%%?%elrr@é& éfbg&s \épés)uch t hat
onl y0a stieddedrimocigaplexd sterbetavesion hiel sef vierg. 5b. dftck tdwo sietyer racks
79. Any gaps are sealed with a material such as wood or 18 foam |In

practise;® t YapPHES SASPHRT (1SS St AR iTHEME Bh ST

enbodi mety . The servers 55 can have fans to draw air fromthe part 81 to

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



5 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 twet2onia77i8s drawn fromthe part 81 to the part @2TaB20wiressseom 11.
10 During operation, the first part ;81 receives cooling air fromthe room
air conditioning unit 23. The cooling air then flow fromthe first part 81

to th d part 82 through t 55.. Thi.s. draws, or, exhausts hot
erver 217 BUT QI (hE SUIVET 5. e ErHEctbd A1 TS & Horts effoved from t he

part 82 & dsddod henexhausied ags 55 into an area outside of the room11. An
air streamthat flows fromthe part 82 to the part 81 of the room1l is
small and is less than an air streamthat flows fromthe part 81 to the

part 82 G, tNe 1 oom ¢ @o%lgﬁﬁé&ﬁs@u@éf %%RP%M‘%E{ 0QM Al §§0§Cg€é;?r5rﬂg uni t

23 can be directed towar vers for cooling efficienc e room
ai r éonditdavoimqgami in@ 3 icant hav et Henperatalr eeicontarod i fiorn et tweritcos rol  of

tenperature. 25 Althou t he ahove description caontains rmuch specificity,
L hone. SHEul ok e g T T o S g A Ho s e 1 e Bt et s but

nerely provd ding, idldstaation ofr thed of aseeald.e enbadi e sheEspecial |y
t he above stated advantages of 30 the enbodi ments should not be construed
as |imtirgdheosdope TFridies enboiheMS bt srEral St thetexgt |isr possi bl e

achi eve_tﬁ%ﬁﬁﬂgr%oe%@le&?rdpeﬂiee Gaocgi'x{‘%f“fz.aheneo aﬂir}a%c RLACL Se- £ fhus,
the scope o e enbodi nents shoul e determ ned by
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



the clains and their equivalents, rather than by the exanples given. 20
Ref erence Nunber 10cooling system lldata centre room5 12cool i ng cabi net
15doubl e wei2bimg7ssr uct ure 16doubl e fl oori ng structure PTRAB0020%5%92r nal
air inlet 10 2lroomair inlet 22roomair outlet 23roomair conditioning

unit 26base ceiling

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



27suspended ceiling 15 30ceiling void 3lexternal air inlet 33base floor
34rai sed floor 37floor void 37 2040fan coil unit 4lconpressor unit 42copper
pi pe 43t enperrtaarsssensor 45hol | ow pi pe 25 51cabi net exiraiaB200enss82cabi net
air tube 53tenperature nonitor 54cabifiet panel

the claims and their equivalents, rather than by the examples

given.
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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 recej,ving at |east one electrical
equi pnent, wherein the enclosure com 10prises a first zone and a second
zone, théani rst_zone providing an equi pnment space for taking up the at
| east one’ el &tttich e1gqui pment and the second zone being provided with a
cabinet @r autd etutide cabinet air outlet being connected with the room
air outlet, and 15at |east one fan for generating an air streamfromthe
equi pmemM8 spataP 15| el 5t UHE Zotel ' rmt he second zone to the cabinet air
outlet gnd from t%&a@j&gn@igip%d@fego the roomair outlet. 20 2. A room
of claim1l, erein

5 75 cooling system

77 separating wall

79 server rack
81 part
82 part

10



the fan is positioned inside the room 3.Aroomof claiml, wherein the fan
is positioned inside the enclosure. 25 4. A roomof claiml, wherein the
fan i s posotoonedissut side the room 5. A room of one of PCraBme9/dss8ee 4,
wherein 30the fan conprises at |east,one tenperature nonitor for
controlling a rotating speed of the fan. 6.A roomof one of clains 1 to 5,
wher ei n @@%e at | east one electrical equipnent conprises at |east one
fan for ¢ ing air fromthe first zone and for exhausting air to the
second zone. 5 7.A roomof one of clains 1 to 6, wherein the at | east one
el ectri clal quJi pment conprises at |east one conputer server.

room comprising
a room wall that separates air inside the 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



8. Aroomof one of clains 1 to 7, wherein 10the cabinet conprises at |east
one opening for allowng roomair to be drawn inside of the cabinet. 9. A
room of owe 20fi/wwrwsns 1 to 8, wherein t he ca&birnB200$/0558%2er
conprises at |east one cabinet air inlet. 10. Aroomof claim9, wherein
at | east one cabi net ai roi nI et receives cooling air from a cabinet air
condi tioning n|t S],ES mof one of clainms 1 to Wnerejltnthe

cabi net furth 0801?71) 9% Oe{l%oeo S HatC Y e%%u%?{ltcacb?Welfl%ee%p W

exceeds a presgeterdined maddierip di2x Arbre ot Pt s € adi metarcdnpsd Si ng
an enclosure for receiving at |east one electrical equi pment, wherein the
encl osure corfpfiaest 6§ i35t Tondle SseTThF Lohe, the first zone providing

an equi p- 30nent space for taking up the electrical equipnent and

5 7. A room of one of claims 1 to 6, wherein
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



t he second zone being provided with a cabinet air outlet for connection
wth a roomair outlet, and 24 nmeans for making sure that an air
flowis pwowodad7fssomthe first zone to the second zone PaimiiBino)/85589209ger
than an air flow fromthe second zo to the first zone. 5 13. A nethod for
cooling an electrical equipnent, which is provided in a room the nethod
conprising providing anbient air inside the roomth IS sepa- ra qﬂ from
envi ronment al airW§%%ﬁ O fEhigmSure that an alr£¥%ﬁ%ﬂﬁ%ﬁ9ﬁf%ﬁé%}closure
inside the roomnm the enctolOsine (F owidli ge@nel asus eqrai ¢h | NSivieyddie
enclosure that is separated fromthe anbient air in the room

provi di ng t hecfaectt izl ki phietit the 8959t e 6t thre Fhcifostiee - and

generating an enclosure air streamfromthe equip-15nent to a second zone
of the enclosure and fromthe sec- ond zone to the outside of the room 14.
A nmebhodlDf d anenH@ firt hevocionprarsiegectrical equigowntng vdfidtheiair

stream before the%%%% stream cont acts %3%Q§ equi pnent. 15. A net hod of
claim13 or FTUrtHer 'tohpri<€in %5%ﬁ%? Thg Ve =i 1St ream by suction

providing ambient air inside the room that is sepa-
rated from environmental air outside the room,
providing an enclosure inside the room, the enclo-
10 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-
15 ment to a second zone of the enclosure and from the sec-

ond zone to the outside of the room.

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

20 the equipment.

15. A method of claim 13 or 14 further comprising

generating the air stream by suction.



