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Chapter - 10
Cooling Concepts; Raised Floor
Raised floor o3 air plenum sofgd 20dsgjq cooling cpd[gEsoopd computer room gp:

a3000d data center qpzeacg0d 20edday(traditional) $05¢ [gdaopdi

(o) Raised floor computer room qpso? data center s20:0d:§:0kS cop [4Eqepdaopd

() Raised floor clopE cooling cpbg€aopdod(arrangement)qp:ad 83260008 guSopgo
[glg€elgoacd(flexible) €200 Data centre qpsog raised floor Gdfg¢ oodeol consfg:
elop¢ cooling [gjeodepagt 8o [gEagudelgpEiagud(great flexibility)gdoopdn
3260005010005 [036se8Hyps(perforated floor board)saqjgeaenia? efgpCcd[gts(changing the
type) esepeg,.clgp:cdodgls ogé adaab00pd cooling capacity ogodesan [giapdSEaogdi
2600500005  [036:0igps(perforated  floor board)qp:od  Gsepgoog  GEORAS§E:03
B3p60gp [gred§Eaopd

(p) Cooling capacity —sscn§ss0005(limited)gEon  qf8E[GEsa0pS  samespSeqiodlgdaopd
Perforated floor board gpsefop¢ floor loading og€ an§o00dgI05qps(restrictions) §aopdi
3260005010005 [038:0E:{gps(perforated floor board)gpisaeezaogodgpianaqC [36:aCs(floor)
:e:g$ 20006e00E8EQEs(loading capabilities) cagpspd:8E2001

(G) oo6s0EqS [g[gEadS:a86:qS(install and maintain) op§oge§odyps(relatively costly) 2op5i

00.9 Principle of Raised Floor Design
Raised floor design 20p5 [36:08:68300503 crudsanigEonndesant(girpdoo(ds saedlad

Oloopd  [036eCgpsqps(perforated  floor boards) ©oo6s0&  GrogP:d  Zc3oopdesepad
eepodeoaopdi Raised floor design 2opS under-floor cold air distribution principle edlogé

0052005
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Down flow air conditioner qp:oopd oo [136:0C:63200503 Godoopbaopd [38:ets
68200500690¢ F0&:3003E:086epadGep 320qP:ad Sua(absourb the heat)oopdi Room 23wwpod
dedicated duct a3w0pob suspended ceiling §esep ¢oode0g aropgp:(hot air)aoS air-conditioner
unit 8328[g8eepad(flowing back) cooa00i

6o0d [6:e8:ee200508 Godaopd(pushing cold air under the floor)eomeloyé [038:0t:
e?050pE  3zms(pressure)géooSomnoogdi  [36:eligrgps(floor  boards)ogE  saedlod
(perforations) gz Afeomelopé erogp:aopd B3:§60pd computer room  820p8:03
Celoplebatiobiou]

Rack & 336q,0005(front of the rack)ogE erocdeamnadga(enough air flow) §§qs
:26q¢03:00p01 ICT equipment qps 9Bewpod Rack gp:eaoptsq) internal fan gpiew cooesasgps(cold
air)o? edop(suck)oopdi Rack ssesnodonod(rear of the rack)e ecoggps(hot air) [g&§ogod
000l Gropgpopd  wogSgEeomelopé  a86a0pbi0  eagpspdiomn  FeedBonad(Ge
suspended ceiling plenum 2360305 room void ¢oodeo¢ air conditioner e823 [g§8:e0E: o€eepad
2001

Computer room gp:03 000w§398:qP:e005 dXes[oy air conditioner system gps
006908002:q$ ©[gd8Ee0I Grups croesaypieapegIoga:(mixing of hot- and cold-air)eloypé
efficiency ocom&:§Eaon Rack 00d9e Groggps(hot air)oopd oofgps rack gpssacgs(intake of the
equipment of the next rack)o3 o€eepad 0g2:8€eamaelopé [g6200i

Googp: GepesogiaqC rack 22038:03 ofeepodanoogd erusEE§s [gEonad(higher
intake temperatures) cooc8depdi woe5ee0> data centre gp:ogE oo Sbd 3&C:pdes
olgdSEeon

Positive pressure is
maintained in data
center to avoid
contaminants,

gases entering in

25%
perforated
tiles shall be
used for
proper
distribution of
air

S|

Cold air supplieci by
CRAC unit under floor

$ 00-0 CRAC unit ¢ coogso? raised floor 0333 godoopdo0od Raised floor odogg Grodgas
[gEon0500008n Perforated tile g0 cold-aisle 0gE esepgjoo200pdn Grogpoopd perforated
tile § 8a60loSqPse 0deod 20520503 eepadadi

1-2



eomo0d03§, Chapter-10 Cooling Concepts; Raised Floor

Precision Air
Conditioning Units

Datacenter Hot Aisle/Cold Aisle Approach [Perforated Tiles]
$ 0o- ) Hot-aisle $& cold-aisle Z[gpz002:d (dedicated duct a3ewod suspended ceiling odlo€d)

GooesagPo §eepdesep(hot air areas hot-aisles)$E aooesaigp:on§qepd esep(cold air
areas or cold-aisles)ope) 3E:[gps(separation) con:a0p51 Rack gpio? qiodsngC:adE(front-to-
front) 28e0pcd cogpgiand(back-to-back)(pdgE esepgioonoodi

0. J Hot- and Cold-Aisle Setup
Racks gp:03 qod50q8:adE (Front-to-Front) esepgoon:0opdi

GeoesRgPondaeRd Gsep(cold-Air areas) $& eropgp:amn §eepdesep(Hot-Air areas)
034gp:8[gdesm(separated) eseplgpioontoopdn Beacdong, ecopgp(hot air)oopd eroesazom
§eepdesep(cold air areas hot-and cold-aisles)qpsaBad  Gepodog§€a0obi  Rack  gpiod
q05509/C:adE (front-to-front) 980wrcd eoypqiand(back-to-back)odlge esepgEorgE:a’ hot-
aisle and cold-aisle set-up opeslaopdi Efficiency SeomE: GoqSmec0d cropgp:amn §aepd

esep(hot air areas hot-aisles)s& cooesagpionaepd esep(cold air areas or cold-aisles)ops)
3E:[aps(separation) coozaopdi

0. J Hot- and Cold-Aisle Setup Suspended Ceiling

Rack gpio 0905002009 Gropgps(hot-air)o  eooesagps(cold-air)qp:sé  cepesalgt:
(mixing) olgdedleoa’ air-conditioner 8323 [g§concoq§snogad suspended ceiling o3 saaddy|
cons00pdn 30393 suspended ceiling 3203ggj000egE:0d Hot-and cold-aisle with suspended ceiling
setup opesloopdn Suspended ceiling clopé Goopgp: (hot-air)oopd eroesasgps(cold-air)gp:sé
eepesolgl: olgdedlod  air-conditioner &83% [g§eepodcon§Ceomelopé efficiency JeomEs
0000 Hot-aisles $& cold-aisles 03 com&sgo 3epsqs(better separation)saoz05 hot-air return
ducts a300p0d suspended ceiling 03320go0pdN

eoopgps(hot air)o? edupg§eeoged 20050adomapd esep(selected areas)ad hot aisles
0pesloopdi hot-air return ducts 98e0pcd suspended ceiling gpsoopd ecoogps(hot air)od air

conditioner a828 comEsgn [g§eepodeoqencgnd saadigicon:aogdi
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Hot-aisle and cold-aisle principle com&:gy 300600660qS320305 air conditioner
g0 e§on§a0pd esepogt(correct locations) csepaiondeofaonigs cd3aba0p5
Air  conditioner gp:03 hot-aisles $& eoonCwSoy(perpendicular)es:E  esep

goozqepdi a38[gipdgselompt rack egnoodelope croggps(hot-air)gp:oogd air-conditioner
828 sa03ads codealogps(shortest path possible. )¢ [G$c0pd cepad§ (returning)anoopd

Air conditioner ¢ agodogis(leaving) 20pd Geoesagps(cold air) gpzaopd raise floor

320988 eepod§|(flowing underneath)agosfB:  ecoBaas(air pressure) p8o8pmpm  [gEonnd
con[gEsoopS 3301000905 (advantage) (620251

CRAC units provides Data center

cool air to the server s contains number of
: | servers placed in

server racks

Hot air removed
from server racks

P

= Ty hy hppetnins
N AT AR

o :;o—c; Rack & 3260[3E:08 eepadeco air supply volume $pbsagniec0
32000500058 Eg8: 2Bwwrdd cooling capacity cagpspS:ogazecojgdoodi
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00.p Placement of Equipment in Rack

Traditional cooling o3¢ rack esaode(gesep (bottom)2opd 326030005 degas(colder
than the top) e$ec §oopdn Raised floor environment qpsoge rack qpsel 6220056[g§o005
(bottom)§ ecooocopd dqpegpz(more air supply volume) §§Ea0p5i Rack eizacdl E:(top)ogE
Gooapoopd(air  volume)  eogpspdiagiieamaelopé  cooling  capacity  eaqpspSs(lower)
a30:0886pdI

Rack &l 226dI3E:03 eapaded 32000500058E08: caqpsb:azn:eo[gda0dI

00.9.0 Avoid Leakage and Short Circuit Air

[03620Ex(floor)qpeecopd: coudBE[gEs(air leakage) [gdedl§Eo0pdn Rack gp: 32038:5
6003869 [gbedl[gts(air leakage) alo3pé back-wash [gbedlom efficiency oqjeofsograddopdi

Raised floor 03¢ Groeaas(cold air)gp:oopd Gepodfaepd esepedadam eepadogesmt
86 consqupdn Perforated tile gp:o? os600031656pg|(Placement)oonsgigC air flow management
[GioeSeaoehs

Raised floor S§eso0pd oofgr:eacdladypaanads(all other openings)oopd croo3dg(gEs(air
leakage)o?  [gdcofCeomelopE Bodudgs 832600001 emnonudpqp:  ofeepadarnoogd

esep(cable entry)o 02,650005 Gsepagadyp: (rack clegnodeoPannd) salofioned: u38oe
[§6c018E2005 esep(leakage areas)gdoopdi ccood88[gE:(air leakage)o omaz0dqSma0305 rack

g2 92038: blanking/blind-panels g3 06s0E0oasqepdi
00.G Temperature and Air Volume
6coo000pd B:g&iel wpsden CFM = Cubic Feet per Minute $& CMH = Cubic Meter per

Hour 03[g&20051

& 00-§) Rack 32038 6co8:080H

ICT equipment gp: cooling cpdg$3e0305 320qS(temperature) $& 8adE:eo(humidity)
0320pd ASHRAE ¢ Goona5dcoso0pd 0o&8:gqps(recommended values) 300385 §qepdn ICT
equipment gp:od  [godg dea052005  eruacopS(air volume) [godao§(flow  through)
a32:60qR0!

Equipment qp: 320:00:320305 00096905000:0000  GroaocopdBigS(certain air volume
displacement) q§g$ c33260005
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eomEs005038
Raised floor 3203€:03 copde00pd GLEO00RS B:gSs(CFM/CMH)20RS rack qpso

83260005 CMH $€ 030508 qupdi [gdedles0p5 cooling $E 2005382005 [gooosa(issues)qps ¢
temperature/humidity set points o3elop¢ ©0podo3  air-conditioner g 2005005002:0000

Gcoo000pd :58:(air volume flow rate) cagpspds(shortage)gEselozpEoon [gdaopdi

Return Air Plenum
—\lf— :\:% — - —

—‘ q Physical

| ﬂl-'i;{e L Hot _ Separation
J i |

] | " } Aele ¢ -

% | Cold b | cold

| g E Aisle !:E E Aisle
Raised Floor \ f \

$ 00-g) Return air plenum 2300pod suspended ceiling lo€2005 hot-aisle $¢ cold-aisle

Slepsoond
Cold air supplied through under floor supply- flexible barriers

Hot air
returning to
CRAC unit
again

Flexible barriers

Hot aisle

Cold air
supplied by
CRAC unit

under floor Cold aisle: Cold air

supplied to server
racks

& 00-6 CRAC unit gpzod 006900500p585000 adeoEoonzoopd
00.§) Measure air-flow and compare to the requirements
ICT equipment 320509:0000 8226 cooling capacity §§jg§$e20g05 2005905005009
eoocooopd(certain amount of air volume)o @bua(suck)oopdn Raised floor ¢ agodaonaopd

Gcocooopd(air volume)aopd ICT equipment gps 9Bewr0d rack qpse 033260000 GrooocopSsE
03qepdi (total required by all equipment within the rack) 9860305 qpzqepd
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6oa000pd  eadecnadfgls(shortage of air volume)elopE cooling ©adEN052005
[gocosogps(issues) [gdedc860pdi Groaopd  wadeanad(gEs(shortage of air volume)aopd
computer room gp:og€ sagpzed: [gdedlenp§oopd [gaoosnooddjs [gdaopdi
00.6 Perforated Tile and Equipment Placement
Plenum 20038:5 3apbo0pdecodams(pressure) §esqSaoogod perforated tile ocq)

00503 00§2005000:qR0I
doS3q¢ rack 0d9 220305 perforated tile 02d920> 33260051(Typically only one tile
per rack) n Perforated tile qpso? cold aisles esepoge con§gepdi

Heat load p8p>e30€ data centre 300385 equipment qpzo? [g&e) esepy)(distribute)oonzqepSi

Fogpradi3a0agod8Ea0pd(hottest) equipment gp:o3 air-conditioner $¢ &:00p5esep(near) oz¢
G5epgIoonqEpdl 90605 30R&8dg  woodx(not too close)oodlm 3as5:ed:  (0.0)80m
a3e0pod (B)eo (>1.8 Mtr / 6 Ft)ogoeosqepdi

Perforated tiles qp:o? esepeagaalgriopt gqoondgtielopé IT equipment gpzsaogod
83260000 eroopcopS(air volume) q§c86epS cupodeon Rack o8ewrod equipment gpzcl
ecooledlod (intake) esepogan croesa: (cold air) gfesesnt cvdeugs 83252000

7

Front ; 500mm

00

& 00-Q CRAC unit 30305 [g[g€c38:038:9qpegopdeé esep(maintenance zone)
q$00:602q 50832620001

Rack 326§0050005(back)on 32042 agedana0pdi 3¢ (heat)gp: o3 computer room oS
ouSooodod(extracted) quodi Perforated tiles gp:o? rack &l saeg,0005(front)oge cods§gepd
eoop(hot air)gp:o? sees: (room) 320380 wudgpigdes(moved out) 320305 00B§ENYE return
air duct qpzo? 32034gjqepd

g&:3aEa%Baqpeoopd(high powered) equipment qp:ea0R05 eroeaas(cold  air)gp: &
cBmdeomelopE high powered equipment qpzo? rack ei2863E:asep(lower part)oa€ 006508

qopdn Perforated tiles $¢ 8:a0p0esepogE GrooocopdepiqP:aSE GooeoPE 300u500c58Egs:
8e0nE:00001 Rack 6l 6320056[g3E:e56p00p5 35000500058E96: SeanE:00001
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Air-conditioner ¢ Oo$sa2gE 2060200503 G05ROd8E0L  SacdZG:(Maximum
throw)oopd 12 — 18 meter / (40 — 60 ft) 3203Es [§62020u

Air  conditioner gp:a0pS  GLO3  Fo0EFoDE  GosodesEPRON  GEPodesIE
qodeos(throw air at a certain distance) §€a0p5 Air conditioner @i capacity sa6dl0g€ ©oopSa005

3200 rack gp:od 3008:(row)c05 esepgoonag air conditioner gpio Googps
G020pd 6P GEPAgS 9053§E0pdN Rack row gp: qEdagpeag$iagi€ aBd( j)onadead:S air
conditioner qpz con:§q$ 362005

)

.

i

*%%

$ 00-0 GesaNGE 3060sadd Godgod8ERS 30zP3EG0s(Maximum throw) copS 12
— 18 meter / (40 — 60 ft) 3203E: [gdoopb

Q 00-@ CRAC unit qps 1 Rack qp:§§ Perforated tile G§€PQ_]OOO:(°B (suspended ceiling réturn)
-End-
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