eomEs0005028 Chapter-13 Singapore Standard 553

Chapter-13

Code of Practice for Air-Conditioning and Mechanical Ventilation in Buildings

SS 553 : 2016 20p5 woel Code of Practice 13 (formerly CP 13)03 deom&sesané jook
95609¢ [4Ee0E[godgadaonigt: [g6o0pdn vo93a6l code practice s “Singapore Standard”sa[gd 00pd
e[pEcdedladgls [gdoopdn o SS 553 : 2016 o ecomsgy sncopbooeomedodeoqs 326086
omomlglesgomiconeomn  eqlonzpd(original  English  version)sé  c3gjeodqeaoamgs  cBodopss
262005

32680005358 q2(680:qqPsEe0053E)S 0obe0Coonoopd air conditioning $& mechanical
ventilation system qpzsans 8&E:005[gC:(design) 6s0o050v[gEs(construction) 0o6eo[gEs(installation):
06:000668gC:sE  PegpCieab4gEs(testing and  commissioning)coSe&egpizacgnd  8odsnaepd
0pd:qids0p5scGsgps(code)od GuS(goonzoopdi

0pdsq[ds0p5scnGigps(code)el pdgudgodyn 00598Ee00n indoor thermal environment 3ac[g
Mesqpisl [gpddeogsl  §ool§odndaopd 2005wodaoniean erumaepbaacags(Indoor Air Quality) g8
coqf equipmentqps [gfg€o3§:036s903E agudopsasolelgeogSs ACMV equipment gp:aopS 0005605
0003600 §6:32Ea005 G0od:860qS (96:3aE[g$:03:9 olgbedieoq$ )maa305 [§6o0bi

oJopbsqdropSionds(code)qpeaopd fire protection system & 8&E:c3m0g05qps(design
requirements) | heating system installation qps industrial ventilation gp:$¢ ©2005a3&3N

oopSsqeopbiondigps(code)ogé  Geo:86eamoSesi(smoking  room)qpsst  2005e3E@am
:qodqp: 0ol es0:86e000598:(smoking room)qp:eaog05 ASHRAE 62.1:2007 o oBsomsq
Gedlgoonzoopd
Design Consideration — 8&&:gjcpdepog€ c8adsnaupd opdigq: opdianbigp:

Air  conditioning system gp:o  2005eo0nEo00d0m(comfortable) esadosp  [gOcogf

o$sencesé pdpgodeomn e5adCoep cseppgdeogsst g&:3atonnbomean osd(energy efficient

system) [g6coq§ 83Egjrpdeepdi
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Cooling Load Calculations eomio0dp3§,

2260960ga330505qp: (General Requirements)
2000022038: Grvoferogod comEeoupd(naturally ventilated) spefiqps o3wopcd cpgps

§osopd soedigps(occupied space)gpisE 005006§§jg¢ crooteroogadbeamEesnt [girodoomoogd
(mechanically ventilated) soo:qp:od 8ooomdyps(architectural drawing)edogé &gy eudlg
qopdn 2098:00069 Be0cd G5epodd90RS naturally ventilated ©opcdaqiéi mechanical ventilated
©0podagi€ air conditioning Goso:000d G5ep [gdeepd

Air conditioning Gos00:6000 Gsepypsl 2e8igpiogt ado 6as866a00059E olgjgl 9005605
008GOGSHEP! Ga0s3060000598320305 [giapbooniean 3ae&i(smoking room)gpiogtonn GeoscBo
600005gEoopdi  Geosc866omndesigpi(smoking  rooms)ad  opdinbigps(code)zaodE: 6005000
0o03qeRdI

Central air conditioning &1 8&&:qps320305 cooling load c0dgi0depagE sensible heat loadi
latent heat load $¢ ventilation load gpsopg] 93:0083¢) 0059105 GwdlgaeRdi

Air conditioning system 2005 2005e38ep ped:3a§jEmaonigPi3a0305 0CengPORd ks
;0§ (indoor air temperature)sé 8o3Esso(relative humidity)gp:o? co:g&:§Equpdi Full load opE
aoeon part load 2a6[geecsqpioptaopd: cu:§Egdfqepd

Air conditioning &l 83 ogodqodaqpiss drawing qp:od es0Cadmaba0pdaadlopt 30|
§Eq =005 0500007 936:9005:000:q0p01
Ventilation Rate

Outdoor Air intake ([gGoecooCedladyp?)
Air conditioning 3303050336600 [gEoerogp:(outdoor air)i staircase pressurization cpSoods

20p) esepgp(8:6a0nanpdmad] 8:igp: crvomgpizaapEiadeolespnd§EaSanagnd positive crodsas
G020024gE2)320R05 B=ab600n [gE€uecu(outdoor air)gp: $E ventilation 320305 c3zadeom [goeco
(outdoor airjecogp: 8820305 [gEosrvoedlodyps(outdoor air intake)od [GEoédgps(external wall)
$C calE8xgps(roof level)ogE conxfqepdi crocomEserooo§yp: §§g5e20305 [gdaopd
Contamination edleooneoogps 22483iqp: ©deam GrosanEiecooo

[g€oecooCadlobyps(outdoor air intake)od  8a&:e0058sgaiqp: woeepod§Cengs odeosdl
(insert screen)g¢ omoguSconqepdi Seaesaps Sieqondgp: voleepad8est [grpdaonigedi

[g€oerooedodyps(outdoor  air intake)od Groadiecopddgp: 00cSLBVEY GrLEOdEANS
(exhaust discharge)esepe 325p5:003(§))802 320302060:03¢ 00650EqERdI (§))80000005 Sedicoq

8:8eqpE (kitchen) esepqps 23600 (toilet)qps omzconqSesep(car park)qpsi cooling tower
qpa laundry qpsi 32805qpsg&odaSesepqpa(rubbish dumps)sE oodeSs(plant room)gpie §S0E0S
4050005080560 exhaust discharge qpssansad: Slo€oopdi [gEoervoedladgp:(outdoor air intake)$&
(§)80200005 Gedscoqn Cooling tower o3 eam0defgesepy (§)807320703260:656p03 03E:09qed

[g€oecoo€adlodyps(outdoor air intake) s2038:03 cooling tower ¢ GeaSeqoodqps(water
droplet) coeepad§Eesmnt amagudooniaepd

[g€oecooCadlabyps(outdoor air intake)sl ee0de[gEagni0pd [364gEe  (J.0)80m00005
3[g€2005 esepogE oodeoeepd
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eomEs0005028 Chapter-13 Singapore Standard 553

Air Classification and Recirculation(ecogp:o} seeo§eacn§:3fgpiooodecat: $¢ [u§copbeaadiyfal:)
Return air &3a0p5¢n air conditioning seef: adeupod esep(space)e AHU 8803 [gSconeom
eoo(air)o? 83cdaogdi
Transfer air e300 209§:00690 oofgpizvasiesep 0009838 cepadogniepd cro(air)o?
aB8c8a0pbi Exhaust air 830000¢n 3008:0009 Bowdd esepondee [GEwad g§aodudcdodeamn
eoo(air)o? 83cdaogdi
Classification (Gcosadjeson: Jepdat:)
Return air 1 transfer air $& exhaust air 0303 oSeco(air)el 3a6pbsaGogs(quality)sé 32000

%26{03:(contaminant concentration) 3360l000054) sa§jEsa00: aoo:a0pdN
Class 1 3280¢§e000 GeOz:3o00:
Contaminant concentration sagp5sco5000 Glo€aopbi qed81 $0a1 §968IE: 0303 LIS GEoGEaN

saepyps(sensory — irritation intensity) sapdicoS00n dloCoopdi weomEieomn 3a§e:qp: cdo
odlo€eor B8 sadjsmaoniecn(air)oopd “Class 1" 3a§jp3a00: [§9200i

Class 2 2250886000 Gromadjezaen:

Contaminant concentration 1 mild sensor-irritation $& mild offensive odor o ss0o&zeoné

(moderate)do&aopd crodjpoopd “Class 2” [gdaop5i
Class 3 2290886000 Gromadjzaen:

Significant contaminant concentration 1 significant sensory- irritation intensity §§ offensive odor

o3 JloCoopd GRS “Class 3" 2adjE32022 3620251
Class 4 2250886000 Groma§jizaen:
Fume $C ondbeggps(gases) doeom croma§pmeons s2000538epudlgdeoa0pd e8qp:

:8odgps(potentially  dangerous  particles)qps &osagepod§eom  eogps(bio  aerosols)sé
$206e0? 0380560800 Grogp:aod “Class 4” a§jzmaen: crogp: [gdoopd

Recirculation
s000ddlecogpgaopdaaadgges(recirculation)od 6320050122038 000500220005

Class 1 2250886000 Gromadjiaaenia? [g§aopSeaadigfel:
Class 1 g2a0&§eoomerogpo’ epdoopdesep 2a0g050ad cudeaadig8Eaopdi oodesepy> oolgp:
odesepad deos(transfer) 8Eo0p5n [g&copdzaodsq(recirculate) 8005

Class 2 sas0&§eoonecosadmaon:ad [q§copS=aadigfat:
Class 2 22808§ o GrogP:o? YaoogEd 032082320905 [gScopbaaadi(y|(recirculate)§EoopS
Class 2 6ooo30Re 32000520g6p0dsE 0y8:06qEn303805600005 srogpiedioCeandeopds oolgp:
Gonesepqp:opt [gScopdeaadigq$ (recirculate)ocoeagSdi Class 2 3280&§eom 6ewo? class 2
$C class 3 :0e08§e00 GHEPYP:E0305 3223805 Beadd sadgdoppBaopdesep(similar
purpose)sé  Fpodanciogpogadoopdesep oppdaopdesep(same pollutant source) 920305000
[g0qepSi Class 4 32e0&§e0m esepyp:ad opse(gps(transfer)eosdEaopdi Recirculate apd8Ea000n
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Cooling Load Calculations eomio0dp3§,

a36aod dlass 1 3e0&deomn esepyp:ad oxelgpiieugts(transfer) 1 [g§oddgEs(recirculate) olgjan

Class 3 3350&§eo006c0aadjEmen:ad [g§copdeacdiyfat:

Class 3 s2808§e006c00d class 3 moe0é§eomesapyp:3ea30d [g§ad:§Eoopdn Recalculate

0pb§8aoph 1 opbaopbesepogls [gieopSeaailan
Class 4 3390&§eo006c0za§jEm00:0d [g§copdeacdiyat:

Class 4 32808§e000 GrogpP:a? vpdoopdesepagte [gfaopdeaadiu|gq)

Ventilation 220305 320d4{gjepd [g€ueco(outdoor air)gpss indoor air qps(recalculate cpd[gEs)
[g§ 9928320305 dBerogpiod crood(filter)qpigE co§oCqepdi

caqpasiqpa 236001 o§Cesiodo arogp:a? [gfe) 20d[gen Recalculate ocodq

B:aconCagudeomenddegyps(flammable vapor) eSqps(dust) sogsdsqpz(odors)sé &:8selope
[gbedlconeomenddeggps(noxious gases) deoo crogp:ad [gSead:qn Recalculate ocode
[goecogp: copdeodgE:(Outdoor Air Supply)

Total cooling load 35kW(10 RT)co05 3gpseoos air conditioning unit qpisecgod [gEoe 20§t
aopdeco(outdoor fresh air) copdeoigs cd33a600p51 doopbewsoogd outdoor fresh air o3 ceood (filter)
qpegé 0§t egSoqeotiesnd(gradatist eqeguudonad(gls(cooling and dehumidification)
020p5 cpbediqps [gpS[Bseoon air conditioning space 3203E:93 cusdeepdi

copdeozaepd [gEosco(outdoor airjoedano’ euxs(table-1)ogE  eudlgoon:aopdi eedjgeons
Gono§dsgpsen comfort air conditioning 920305 full load condition o3& copdeuqupd sa5p5:e0:
owan(minimum quantity) [g920001 ASHRAE Standard 62.1.2007 03c0pb: o3:oms(reference) §Ea0p5n

@u:00pd 96§ 326800053gPi(es0:g) 1 §B80DeE: ©uPOdEOM)FaREd codengoopd
650:086600005¢¢ 6lgjea air conditioning Gsepgp: 32030500 Z0digqepd

@us0p8 wesdlyoonseons air conditioning S398:9a§E3a003gPiE0R05 2005a3Eep ZMJE
(relevant authority)qpsode E[giged qopaepdn Professional Engineer(PE) o3wupcb c8Eolaatqit8umn
(licensed engineer) [g6@ax Qualified Person (QP)e 0305505 adgodeozaepdi

§eoSsqpa 00008eSigp: $E o@0dGgP:RE §es8E0d pIeaE0x05aR5 9§eSige0deon
elopé copdeusaepdgEusc(outdoor air) c3sadgEdoenmangd salGelgpE:ad§Eaopdi a3eadd indoor
air quality guide line gpze 9005005¢p203 8055600

;oSimo:feco(indoor air)o3opE §eseax carbon dioxide(CO,) dog(level)od oBE:8Ea005
Bor  wondsoEooagié(monitor ecpdag€) design outdoor air quantity s0038:c0pd GogERdH
030005 Sespdicoa

00,6000 2268000535830607EqP:S F0R$p0s00pd ventilation rate (g 8&E: cw63[or0025
B3l meesonodmdeomgpigé aofengPeomeood(filter)qps 32034{g[g89¢ crozagpbeacoy:
(Indoor Air Quality)o? [§EonE8Ea0abn
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Table 1 - Outdoor air supply requirement for comfort air-conditioning

Minimum outdoor air supply
Type of building/
Occupancy I/s per m*floor m® /h per m® lis per Air class '
area floor area person
Restaurants 3.4 12.2 51 2
Y Dance halls 7.0 25.0 10.5 1
Offices 0.6 2.0 5.5 1
(i)
Shops, supermgrkets 41 38 55 1or2
and department stores
Thegtres and cinemas 50 73 3.0 1
seating area
Lobbies and corridors 0.3 1.1 3.3 1
Concourses 1.1 4.0 33 1
™ Hotel guest rooms 15.0 Ifs per 54.0 m® /h per 5.5 1
‘ room room ’
™ Classrooms
Primary school children
and above 28 10.0 42 1
Childcare centres 2.8 10.0 8.4 1
NOTE:
i) Dance halls refer to night clubs. The outdoor air supply in discotheques requires 50% more than that in
dance halls.
if} Air classification in occupancy with generation of internal contaminants such as barbershops, beauty

and nail salons and pet shops is Class 2 and should be exhausted so that the spaces are maintained at
negative pressure relative to the surrounding spaces.

iii) The use of higher outdoor air supply in hotel guest rooms stipulated in Table 1 should take precedence.

iv) The occupancy load for primary school children and above is 1.5 m? per person referred to in the Code
of Practice for Fire Precautions in Buildings. The occupancy load for childcare centres is based on 3 m’
per person referred to in the “Guide fo setting up a childcare centre”, the Ministry of Community
Development, Youth & Sports.

Calculation of Cooling Load and Ventilation Load
Design and Calculation Requirement

Air conditioning o3& aaddgjeoon equipment gpzaopd Singapore Standard SS 530:2014 (Code
of practice for energy efficiency standard for building services and equipment) o¢ do€eom
dq$0R8:qpa5C 0B0d8e0aepdi ABadsoqepd

Cooling system gpzo? 8&8:cpdaopdaadl design load 0305000538l FagpPELOSdOED
d§$dpR8:(engineering standard)qpzsé cood§onspd(hand book)qpsa3ox oB3:d[gE:eepd

Comfort air conditioning s0g05 8&8: Dry Bulb temperature ¢ 23°C ¢ 25°C 32038: [g620251
Relative Humidity 65% co0b ogpicoq 3208:30038:§ croeg,aqpigsa(air speed)oopd 0.30 m/s cood
3 ogpzcoq
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Cooling Load Calculations eomio0dp3§,
Sensible load cooSeuseax equipment gp:g§oopd 3208:330305 03 equipment qp: 3203
olg[oopd sa§$gp:(part load sa§§qp2)320305 c0pdagts c3edgIEd0m 8&EGIpoaepdi
Mean radiant temperature $& air movement gpo3copSs 8&E:03E copbogtiogadqiadgeRdi
oComp8Eean [gCospadporsac(gsaes(outdoor air condition) 32°C DB $& 26°C WB o3
326[gdq) 8&E:0006e0n 2:[gEad: 39S $C 208690: 3OS0 [epgirden 8°C [gbo0pd
[g€oe erud:o€[gts 8&oE[gEs(outdoor air filtration)elo3pé [gdedlanean cooling load qpsa?
ASHRAE hand book of fundamental procedure qp232038: 0godoaqepd 98ewrod ASHRAE $& =2s0C

opp300pbepdgpio 3293y §Soopds
Indoor Thermal Environment

Air conditioning system een&:es0000 32§8(in operation)ogE operative temperature 2005
24°C © 26°C 35038 §qepdn Air movement &> 0.30 m/s cood Segpsai [1384gEe 1500 mm  =o[gEop
209$ 1 RH $& air movement 0303 03E:09q0p01 RH(%)20p5 65% 0005 weoyeos

Operative temperature o3 mean radient temperature & dry bulb temperature oel qiésq
00§ 3:(average value) 3a(gdoreepdi
Indoor Air Supply

Air conditioning ¢ agodaoneom Groesa(supply air)od [gEoéds onbsooonieamn wSqps
a3o0pdd air conditioning ©§o0pd 3208:5§qpadad cBod§odSedagoden Condensation [gded[gEe
0030065320305 [§620251

Supply diffuser gpse 0go5c0p5 Groesas(cool air)eizg§aopd 3208 Dew point 30FSe
2°C 00053686630C 8&E:0pbqepdi 668:gEs(condensation)e 00030068320305 [gd20Rdi
Purging of Indoor Air

Air conditioning 3208:32038:§ GrogPI? CVESeS§EPdZAGE 329§:03 [g[gE(renovation)
6520p0209l§jEsC oofgrieom FaelopCigpiclopé Becogp: 3208:0¢ cocdudgE:nd “purge” cv505
0edloopdn dspdiangé eroeumEisEecand Baopbuprond: elp§Eacpdi  Air  conditioning
006908002:000)  32680005353¢q0RE  00600O]IE:Ba0D  oofgpieadnzEcodyp: wilofa3 air purge
[Beed§8qeps

6oeomEisEernond BrRdaSmoed mesimalfecund m[gEBespodesnt :qCed:
000d0deepSBivorn [gEuwecoong(fresh air)qps 320§:3203C:086epodesmt [gScopbeusqepdi a8
Geocdapudoopdssien 2 air change (2 ACH) [gdoopbi 2 air change a300p0en 00ds0§rqC soos:

aooopd(volume)el ())0sé oppdeamn eroowmad Brvedeugs [Baopdi Baderocdapud es0d
exhaust air &1 S:58(flow rate)oopd copdeoopd [gEoeodigss (outdoor air flow rate)aood (j)so

[56q5n

[gon€sedodgp: 3260000680E000:0000 2268000535842320305 MV fan gpod spaddlg) air
purging [gcp68Ea0pS
Air Filtration

Air conditioning Gos0os000d 2298:30038:§ GV ![Foo§olescoaSIaREd  TPeSyp:
:Qodqps(particulate contaminant)o? odeondelgod od(filter)eos esqopdi 0odsobieadgC filter qpigé
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08[G:0005 GrogpEadom air conditioning 320§:33038:93 deosqeRdi

Ventilation 830305 =aaddgieomn [gEosco(outdoor air)qpest [g§copSsaadsgepd indoor air
qp203 coood(filter)gé cosoleoqepdi

eoood(filter) gpzod Minimum Efficiency Reporting Value(MERV)9E sagjsmoon: J[gr:a005005
conso0pdi Outdoor air o3 pre filter cpSep) air filter sagjpeaon:0005 MERV 32808 (0) 9800rdb (0)cond
SeomEseoqupdi

Mixed air o30opod recirculated air gp:od co§ofopdecood(fiter)oopd MERV 2390&(s)
236005 (§)000d JeomEieoqupdi

eoood(filter)gé 20&o€[gt:o§eomn crogp: 3p08ie0038:03 veepadeoa Unfilter air a3wupod
Bypass air 09 5005¢0520p96c0gP: 2:09§:3003E:03 veepadeoq)

coood(filter)gp:od 3a0gudony [03pdq odeson cdapudi [glgE(access)8EesmE [giapboons
qopdn 32§§03E: [0300q 0dce0n 3apudi [ggE(access)apd8Eesnt [grodoomiqepdi coood (air filter)
qP:8 3sasojeolsq(pressure drop) o§8:03 cudlgaopd a3§om §aepd
Recirculated Air qp:5& Mixed Air qpiso0305

Duct spot efficiency 80% §eoonecood(filter)qpso? secondary filter gpssalgd sa0ddgqepdi o3
80% efficiency §eooecood(filter)qpzoopd [gE€uecusaepdeacag:(outdoor air quality) sacg&adscloopd
:2el§popd 2adges 20CengPoopdi Becved(filter)gp: 0odsoCaodglielompé duct gp:ad olopem
20§q&eappdqs eadzadeo

Recirculated air 1 mixed air 2300705 outdoor air gpssaog05 secondary filter saadselgjage
:0gSeooicodoopd :e&(fine particle)qp:od 20§08qS$c8a0o5i Outdoor air & pollution standard index

2005 100 coyPIgiE 3a0gSeascudo0pd 38 (fine particle)qp:o? codepioo§otqs 8360000
Control

Air conditioning system gp:S §&s3aE(energy) efficient [gbesané 3203ggSss 208angHoogd
indoor air condition gp: §§q$ 820305 control system oobeo€aonigs 8eab005

Cooling load c82a6qi05¢p: w0803 B80S af(zone)qp: Flgrsconsqupdi §ootodndeom
oo aSm6q320305 Ad6a03g> §aepdi

@S3m:diel operating range opoBescqE sa5p5:e0: thermostat 0ob9 §qopdi a3ewpod
operative range ©opp86000@803C: 220305 98:00§ thermostat 098 coseepd

@850009803E:03 320320[go0pdme8l 8oB0des shut off pE8E00d manual $pd:c0é: a30urod
automatic $05:c06z §eepdi

Air conditioning system gp:ag€ [gEosco(outdoor air) copdeusgs 832600051 a3ea0S 8&E:
outdoor air intake oedNa0RS 1.4 M3/s coodgpiagE(design occupancy density 20p5 1 person /m?2
[36[Bs) air conditioning space 2005 cwsa§),c00§esd0d(partially occupied) [gEoecocopdeusapdsss
(outdoor air intake)od 3ac83a60gpoS(automatically)sodgé cagpgieoqeRdi

Indoor thermal environment 820305 reheating [gjopdgé olgiol a3ea05 condenser water 1 solar
energy o303a0d4j] reheating [geo68Eo000 Electric heater o3 saadsolgq 1
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Cooling Load Calculations eomio0dp3§,
spdm08s(guest  room)eilCs(so)ooodemPood  Bonudgpioge  occupant gpsoopd  Fek:
2085 foes0p0sagEqpiogt Sieqpla Ssadsgps(light)s ocobaedlodyps(switched outlet)gps sa0scds

o3 203m060qp0d 3odudqupdt 0398 :08:32058:3 PedqSope =efimndsod 35500t 3°C cood
dqpeesnt [gEonEooniqupd Access method — key 1 card 1 deadbolt $& occupancy sensor ©20p50303

320%g8Ea0pbi
Air Handling Unit(AHU)

Air Handling Unit (AHU) qpsog€ 20&aagfo0pb control device gp: 026s0E00msqepdi

AHU gpsopE 320%4{gj005 cooling coil 2005 finned coil 3a§jsea00: [gdagiE 8 row cood wdq 1 Air
treatment process gpseil c3320g0532q 8 row c00o53qpeoon cooling coil 03 006s0lqs c83a5dlm
cooling coil $69c0de) 006908800 Beadd c0§qEseas(cleaning)codgsst servicing cpdeSsqp:
680005905$320305 (9605600 G5epITLd §eoaed

Cooling coil ¢ cgedcueax condensate water gps 6w05a0dep30503E U bend o3 32034y
qopdn Condensate drain pan $& floor trap safoypopE [oypdecodqepdi(Air break between the
condensate drain pope and the floor trop.)

AHU o3 8o5(switched off)c80So0pd24l cooling coil ¢ agodauneamn condensate water gps
AHU 32038:5 §ocse308 88E{g0poqepdi 0obsoleed

AHU & fan o300pod blower o3 305[G:a0pdsasl cooling coil 8a0pE:ad chilled water qps
oCaeepod copbucdes[gts ofcoq

AHU ol 32038:38:q10550[g€2005 3a0guoney 20§qEieegapb8Eaopl abrasion  resistant
2§p2000: [§0eepdi

AHU 3005303 0gobsgps 98eapnCaB6ie0pdiqs csepae[gd saodiulgjqu Air conditioning system
$¢ ©2005a3C0pd0g0ips woonfan oofgp: system ¢ oB3§udgp:  oodeol(installation)oondgCs
olgpSap
AHU gp:o3 code of practice for fire precaution 0g€ Gl§o0pd opSiqjDiopSimbigpia0dEs 83E:006q0pdi
Operate cpSeepdi S:sagepudmi:eoicoags c3320505(fire safety requirement)gp:o’ c8ods0qepdi

AHU Fan System Design Criteria
AHU 038006808002:00p5 fan 28600905 blower i 6edoma0pd 4 kW 0005 eoqidlon 6320053

@02232038: 8&E-{qpSqepdi

Fan power limitation in air conditioning system

Allowable nameplate motor power

Constant Air Volume (CAV) Variable Air Volume (V)

1.7kW/ m3/s 24KkW/ m3/s

Variable Air Volume System(VAV) AHU gp:320305 fan motor nameplate 2005 2.4 kW/ m3/s
0005 e3coq ( 1 m3/s air flow rate §g§ 6650205 2.4 kW 0005 Jugpicoq)

Constant Air Vioume (CAV) system AHU 220305 fan motor &l name plate reading 20p5 1.7
KW/ m3/s cood edeoqu ( 1 m3/s air flow rate qq§ 6o50mdldloopS 1.7 kW coab Segpscoq)
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Air conditioning system 2005 @§005038 GuS[goonieom spdiqpieasade  $p5:00ddEdHsc
:203zpe0Pod qoons[gE:(automatically shutdown) [geodqepd
(o) 7 day timer 9300705 schedule 0od§p§jglgE AHU o3 eenlgs qO[gs(start / stop) [gopS8E
qopdi Manual override [gop68Equpd acnglgtadadlgls [gipoes(temporary operation)
2005 (J)§9§000 eenlB: 3c83609p0d 8odoopd function Gz §eoqepd
(9) Occupancy sensor 026s08co(Gs 03 occupancy sensor o 856(p0)32038: CdHEEGLNOS
qo§ (no occupant)op sdggodag€ o8 AHU o3 qSons(shutdown) cogepd
(0) Security system $C §ods00500G: security system ¢ 3208:30038:5 opdongedur 200500d
g€ AHU o3 qbon(shutdown) cogedi

3200050l5p5:qp20005 BBonudepdesiqpa(guest room)sé 8acguSooy 329E32805[gIrpE8E00
(manual on/off) AHU gpzcopSs saojroEoopdi

eeodegSs(air flow rate) 5m3/s cood53qpiaopd AHU qpeogE optimum start control $o5:3lo€
qopdn Optimum start control algorithm o3¢ set point $& room temperature o3l a0 Soz[aP:qod
(differential temperature)s¢ scheduled occupancy 036l 2a§§0000303 c0pda3E:aREAgINS codtepd

0060068803 eS§ondem[gd 005005G aSoobeqt:Bel AHU o oB:0§ 90g&izadod
(individual control) [gIepO8E qupdi @& 0odel efumsaybaopd (Jpoo)oore§:802(2300 M2)cood
Bogpicoq @Sqp:o? cud§Eaog codezan(gapd(Bs o8:008, 3a¢Cizadad(start/stop) [gjeod§Eaepd

AHU gps qbon&(shutdown)Bsoopbs oodgEsod AHU $E 2005e88eom [gEuecvoedlnd
(outdoor air intake)qp: SoSeoqepdi Exhaust air system gpzodcopds 0odGiEs05 oo (shutdown)
coqEpd
036005 6330053l3ag/05¢ps03 gisqdealgd g&[goopd

2.4 m3/s c00H5p5:0000 fan system qpzogE §odeonS0ono0pd exhausted air $& outdoor air
Q2320305 3207geoCdl

83&:ec0B:58:0n (00)epdC58:(10% of design airflow)oood $5¢8: aSoodeonpbisacgndom
006908002000) exhaust air system saogjgeoCdl

2[Joo6: Gentiesq8320305 8&EHgrdooanpd af(zone)qps saogreoali

2005838epznsad(space)qps] air conditioning 6882620053541 outdoor supply air $& exhaust
system gpsopE 32034gjoos00pd damper gps 3a083360qpad3obesanE(shut off automatically) [geod
coneqpdi 00680E00zaedI

apgPeeeepade AHU o3 22q¢€ [03onewntiany §oopdi 030393 eensfgE:ad “pre — occupancy
building cool-down” oy @sloopdn Pre-occupancy building cool-down [gopbes§i§opE outdoor air
damper gp:03 s20332609p05 8odese330E 8&E:antooiaepdi oxdeoEamiqepdi

Damper 03¢ 200566p05652098320:(pressure)en 250Pa [§66500p032805 damperai sagpsed:
c00568E20p5 10386 ( maximum leakage rate)oopd 100 Ifs /m2 coob eeoypen 0od5p0:sa0dgE e
00600qS: 80x0oopd damper 220305 13864 (leak)5$:0005 100 I/s 000 ecoq
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Cooling Load Calculations eomio0dp3§,

Fan motor power 9095 0.5 KW 0005 8qp:dlon  saconbog€eshlgaonieon saadzaeagpod
§O00§ 2005 (automatic shutdown)spSsgps 32033{gjg$ saogjgooopdi
Part Load Fan Power Limitation

VAV system AHU qpsci fan power 2005 11 kW cood 8[03:dlon 6320053 3aq/05¢p:a? cBabsn
G]Qéll

Variable Speed Drive(VSD/VFD) oobso8eepdi o8ewpod Vane-axial fan [g6dlon variable pitch
blade 02680€a00: qpdi

cood§ecodigss(air flow)oopd 83E:ecudigSs(design air flow)el 50% cood 3860009 22805
static pressure set point 20p5 total design static pressure &l 1/3 [gdoopd3ac[geacsopt fan motor i
demand o3 8&&: wattage oo’ 0% 350526308 cagpgdEaepdi

Static Pressure Sensor Location

VAV system AHU o3& saads{gjep)d static pressure sensor oo6soCoonzaopdesep (location)aood
total design fan static pressure 1/3 co0d SogpzoopdesepogE 0n6s0Cqepdi Main duct ¢ main branch
duct qpgo §ogeso0pd duct dd§rog€ major branch duct oB8:maog05 static pressure sensor gps
CaRivetileeptiotttosy
Set Point Reset

Direct Digital Control(DDC) 03 3203{gjo0pd VAV box gps320305 static pressure set point o3
reset cpbeo: qupdi poed - set point o3 reset lower cpSeozqepdi (325p5:80: @S0069 VAV box damper
03 95% a3 100% [g620pd 3203 reset coSeosgEpdN)
Plant

Air condition and ventilation equipment qp:oaé Singapore Standard SS 530 : 2014 (Code of
practice for energy efficiency standard for building services and equipment)ogE 20059052009
minimum performance o3 8qepdi A305g06e5i

Chilled water system 20p5 033260005 cooling demand sa:c: (full range of cooling demand)
320905 eolelggy 6w:§Egs: §eepdi Compressor gp: ofopacn cunsfgla qoo§[at: olgdeoe
Compressor surging clgded coq

Chiller gpzogE saadigieons refrigerant 2005 Non — CFC so§jps200: [30qepdi

Plant room 22038:03€ refrigerant qps 03E0305 =aaddg[gs centsgliapdesgp: ceontgod
popt codsmagepudmEicoieaiadandqod(safety requirement)gpssaogad ASHRAE Standard 15 o3
cBodg0aepd
Pumping System Design Criteria
Hydronic Variable Flow System, Hydronic System Design and Control

Air Conditioning hydronic system ogC 320%gjeoo total pump system power 20p5 7.5 kW
cocd[0Bclon chilled water system @i pump power limitation 20p5 349 KW/ m3/s [g8aopdi oodeobs
adg¢ chilled water pumping 320305 1 m3/s o€ 349 kW 0005 Gegpsen Condenser water pumping
20305 1 m3/s g€ 301 kW 0005 Jogpian (00dogr&aqiC (0)opudomouwm§ean cqod pump cpdes
DROS 0§50 3gudS3e20005 301 kW 0005 Jugpicoq)
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15 kW 000080005 6ebomlgbagi€ VSD c3a8e0m [g§58:038:q5000503§0on(speed control
device) dloCeoqupdi 8&C:B:58:(design flow)oood 50% eagpspSsoopdsaqiSoge ofewdom (pump

motor)ell demand 20p5 design wattage &l po% co0d odcoq)

Pump Isolation

Chiller 008320005 Jqpoopd chilled water plant gp:og€ chiller shutdown coS[Bso0pdes005
chilled water flow 03 0305286308 eagpggERdl Pump o3 qooo§qepdi Chiller $60%:03 008200506
(series)[g¢ s00500220qIE odB32[gd ©odupqeRdi
Chilled Water Temperature Reset

88KW coodgpsoopd design capacity §eooo chilled water system gpisaogod(comfort cooling
20305000) supply chilled water temperature o3 reset cp68Ezax control dlo&eepd

Building cooling load a800pc5 [g€oecusapd(outdoor air temperature)odod socgde] reset
[g0968Eqepdi Coolingi dehumidifying system i operation o3 o3805[gE: ©§o3 supply temperature
reset control [gjap&eedi

Pumping energy eogpspdieoq8saoz0d 8&E{grodaoniean variable flow hydronic system
qp2oRE supply chilled water temperature reset control [gepdg§ ecdcor

Hot Gas By-Pass Limitation
Chilled water system og& muiltiple steps unloading a3ew05 continuous modulation [g& 8&E:
[gopSaozagi€ hot gas by pass 93wwpcb evaporator pressure control system 3303ggjg$ 1 Alo€q§ ©a3dh

Hot gas by pass limitation

Rated capacity Maximum hot gas bypass capacity (% total capacity)
<70 kW 50%
>70 kW 25%
Energy Recovery

Energy recovery from conditioned space exhaust air

Conditioned space &300pS¢n air conditioning Go:co2:0000 3P’ Bcoopdi Air
conditioning 329§:qpe 000506305600 exhaust air qp:oopd eooesas(cool air)gp: [(§6oopdn sref:
069 Bowrcd esepondy(single location)e coododeo exhaust air (cool airjoedmoopd 2.5 m3/s
0005 Bgpaolon BecuSdlognioopd Fa63a:005 (energy)qpzo? [gfaop(recover)q 822600051

a3 energy recovery system opC recovery effectiveness sa505:90: 60% §eepdi 60% recovery
effectiveness a30005¢n outdoor air $¢ return air o3l enthalpy [gpagogio3(Ah)el 60% 2005 outdoor

air enthalpy ¢ caqpspS:030:0005 vedMsE 0pBeEepdur Bc8o0pSi AHRI a3ewpod ARI Standard 1060
o3 8[g6s §€aopdu

0630009§sqps(laboratory system) gpss& toxic 1 flammable 1 corrosive fume 1 dust ©a0p503
dloCeom exhaust system gps3 energy recovery codg§ 08350l
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Cooling Load Calculations eomio0dp3§,

Noise and Vibration
C00598E2005 8005053590& (Recommended ambient sound level)

Area Low dBA Average dBA High dBA
Cinemas | Theatre - 35 40
Private executive type office 35 40 45
General officer other private(or) Semi-private office 40 45 50
Conference rooms 35 40 45
Air conditioning classrooms 40 45 50
Hotel bedrooms 35 40 45
Place of public resort eg. shop 40 50 55
Circulation area-staircasel car part 50 55 60

Exhaust Hood
Kitchen Hoods

Kitchen exhaust hood eliecodsg$s(air flow)aopd 2.5 m3/s cood dqp:dlon saon:od:eco(makeup
air)oopdeoiq$ 832600051 copdeoepd makeup air oedaN20pd exhaust air VEdANCNS 3505880

§0% eop qepdlgd[d: mechanical $05¢g¢ ezate3nE [giapdoozapdeco wlgdeoe

Fume Hoods
32680005338 35038:q fume hood system 20p5 7.5 m3/s cood Jqpdlon eE05al 328900
(feature) 00&99 doEeogqupd

(on)Variable Air Volume hood exhaust sa§jgeaen: (g3 design exhaust air volume & §o% o3
eaqpsp5:e3nE pd8EqeRdI

(9) Exhaust air & 75% o3 direct make up air [§& s202:03: cosqepdi o3 direct make up air o5
room set point 0005 2°C o§&coen Re-heating o[gcpSqy

(0) Heat recovery a300pdb energy recovery $05:(330005038 cuh[geo0pdseds)gé make up air
o3 pre-conditioning [gop&eepdi
Mechanical Ventilation System

Ventilation Rates

Design Consideration

Ventilation [groSe[g€: & pSgodgeden
(0)m00§:32098: a300pdd cpgpefesep(occupied space)e apqPd  ©udgpiodeS(to remove
heat)

(9) ocboBsGsomsqps 208a0:qpa 3eSgPs IPgePudgdeoaopd 00esdesHadS(CO) 1 0mgsse
622005a33(C0,) er0degyP: ©2005 contaminant gp: cudgP:de$$E

(0) cpgPieses C05S§Epdecumap0sa6ag:(acceptable indoor air quality)q§g$ oBlgdoopdn
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ABesepy GrogP:a? 3380056[god(continuously) cooSudesaepSgd: [g€ueco(outdoor  air)
qpgE 3020356039001
General Requirement
Sapomd(architectural drawing)qps saeologé
(oo)Naturally ventilated space (909203203E: GrooCeroagnd Gomtisesant o[gred cusco:
2005 644p)

(®) Air conditioning (air conditioning eo:ooo:o)é c$eP)

(0) Mechanically ventilated space (fan 93ewpc5 blower 02005 00500d§E§jElgE ecvoCaroagnd
eomEie3mE [grpd00:000d Gsep) Vpe) §E:LE:ED 2005005 GudlgeuaEd
ood[gecooecoogabeomteant  [grodoomoopd(mechanically  ventilated)esepod  air
conditioning eeosq 900202203E: 6aL0EEMV0RES GoME:e3NE BgIRSa (0od5pd:sadgE Naturally
ventilated space ofgbeoeu ) Mechanically ventilated c$epgpogE cd:o Gaosc866ea00q)

Table 5 —- Qutdoor air supply for mechanical ventilation in non air-conditioned buildings
or parts of buildings with no natural ventilation

! Type of building/ Minimum outdoor air
Occupancy supply air-change/h

Offices &

i Restaurants, canteens 10

Shops &

Workshops, factories 6

Classrooms 8

Y Car parks g

W Toilets, bathrooms 10

“ | obbies , concourse, corridors, staircases and exits 4

Kitchens (commercial, institutional and industrial) ™20

NOTE:

b Where the ceiling height exceeds 2.5 m, the air change rate will be calculated based on 2.5 m ceiling height.
For heavily used public toilets, refer to "Code of Practice on Environmenial Health”, Naticnal Environment

Agency

) Lobbies of area of 10 m” or less are exempted from being mechanically ventilated

" The air supply may ke reduced to 10 air-change/h when the kitchen hood exhaust system is not in operation.

iy

i)

Outdoor Air Supply
Mechanically ventilation c$epqps320305 outdoor air supply oedanaopS table 5 oz&fgoozoopd

§82qp:3003E: [g0c0aedN
Table 5 03¢ eudlgoon:apd ecoofecoogadsss(ventilation rate)aopd dos qdepies$(normal
activity)3s§$co3¢ [gdedlopd heat gain gqpizecodomn [g620pd deseucdoooberc[geacs(Abnormal
condition)gp: [§60qi€ 0§003050 aBsqpa 0050Bgrumilofoond saesqps exddegapist eSgpiod
omagedomeeBig§3a0305 ventilation rate o3 3¢ o3dgeoiqepdi
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Cooling Load Calculations eomio0dp3§,

Refrigeration machine qp: con§ep 9008:03 3a5p5:90: 2.5 |/s per square meter (00d00pqSs
Bomag€ 2.5 I/s §8:)g¢ ecvofecuagadeomntiesmn (ventilation) codeosqupdi

o05eenEsongps(operators) 2005600800050 68808320305 00desi(machinery room)
32052005 croop(ambient)zap§$cond 5°C Jogpscoq

3200050 @u:0R¢ edleom! Gudlgecoeomn seigpieaoged Qualified Person(QP) a3wupod
20058386 (authority)ei g&[gjqiod(approval) cd=a60051

Fan System

Car Park Ventilation

oMEgPie 0QOBNGIN oMgSdesnadiyps(carbon monoxide)sE oofgrieomn crunEenadyp:
B:aonqelops  ogadauneomzaepgps(other combustion products)od woSep:odesssogod 2680005
32832098 omscoepesepyPid Grooeroogad(ventilation)eomEesné [grpdeogs cdaba00i

Natural ventilation cpGoon:00pd Gsepelq] 2268000520835038:§ oxconq$(car parking)
esepyp:opE supply air codgls $& exhaust air cocbudfgts odlgw68Eeon mechanical ventilation
system §qopdi aB system o0pS ods0§ag€ car park esepagoopd(volume)el (6)sosé PBgieom
[g€oeco(outdoor air)o3 copdeusaepd

§eoS:30[gb3203qge00n 36800053 gp:(commercial building)si car park gp:oRE omsgp:
0880§oopdsagf(low  occupancy)segs  (0)§o8mecp8:  qbiqomgsdesnadidoy(average  CO
concentration)aopd 25 ppm 0005 weoyPeInEadSiconf: crooteroogadsss(ventilation rate)o?
eagRgSEa0pd

Residential parking area qp:320305 (0)§0§32038: qJ&iqomgSdesnadSdloty(averaged over
an hour period, carbon monoxide concentration level)aop5 25 ppm coodsp5:dlon ventilation fan qpzod
850B8E2000n (switch off cp&8Ea0p5n)

Car park ventilation o€ ecocopdeodg:=adEs(supply air part)sé ecoedaooS[gE:madEs
(exhaust air part)opq) ())§js §oopdn Exhaust air &l go% o3 qodsojogodsassalgéesep(high level)e
9S0rqedi oi$ exhaust air §o% o3 [384yE 328:(low level) ¢ eSurqeRd

Low level 0p 20050056poge GupbLRaopd sacdlod(exhaust air grille)sl salgEadsangnsoopd
[364gE(finished floor) ¢ 650 mm c00d JelgSeoa GroaodeusapdzaEAl05(supply air intake)oopd
:26e005mBY  ecuedaoodaopdzeedod(exhaust  discharge  opening)e  20505:902(§))80200005
Seoeomesepaz §eepdi

Car park 2203Cxq supply air outlet gpsoopS G5epodE:ad adeanodeomseroowan g§esand
[giopSaonzaepb

Car park exhaust air 03 g§oood(discharge)qepd esepaopd crooledab(air intake opening)
odskedlod(doorway) 0o0p50e 325p5:9%3(5))802 ozoeosqEpdn Exhaust air gp: 326e0005958 2003C:
a3[g$copd volaeepad8esmnt Bdconqupdi

g800056c0(exhaust air)qp:od 3a§:m050:§00[grie0003680005358¢p: epoo0dad Godondd(gE:
ol
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Above ground Car Park
Above ground car park o3¢ natural ventilation [§88€2005 ecoo€edlo(opening)zaayuSo0od
[36:0E:6§0n(floor area)ei og% & wspdiaqi€ car park o3 mechanical ventilation [giopSeoig§ eaddl
Natural ventilated car park esepoopd ventilation opening esepe 12 m 320303260:656pRE §eepdi
a3ew0d cross ventilation [gdesan€ [giopdeoqepdi
Above ground car park 20305 smoke purging system 0o6s08q§ 822630l code of practice
for fire precaution in building ¢ sago5gp:303&: 0680EqERdI
Above ground car park o3¢ cross ventilation [g6e=o¢ [gjeoboons(gEie§don saedlod(opening)
G$ep © 12 m co0d360:0000 GsePyP:320305 natural ventilation opening o3 0g% co0d Jgpiesnd
[gic9d Goscozqepd
Natural ventilation $¢ mechanical ventilation o3 o3¢) 0o6s08zaaddgjoopdse4]
(on) Supply air Go:eﬁ 9(\%u oo8aoeq$ e(ﬁu
(9) Exhaust air system 20p3 1.2 air change per hour [gbqepdi
(0) ecogdedlod(extraction point)qpzoopd 32863E:(low level)og&ox consfqepdn Exhaust grille
& 036a%2(top)20pd [036:0Ex(finished floor)e 650 mm cood defgCaeoq
Natural ventilation opening e§u2005 mechanical ventilation esepssoqudel 2% c00d

3qpedlon erocopdeoqs ocddl Supply air copdeosgs el
Natural ventilation $¢ mechanical ventilation cepe§og) 006s0€a0n:eo0 Zcg8myuS00d car
park qps 830305 6320053 @u223203E: [gIapE8Ea0S

Table 6 — Mode of ventilation for abovedround car park

Size of ventilation opening Mode of ventilation to be provided

{% of floor area) (Natural ‘NV’, Mechanical ‘MV’, or fume extract)
Zone ‘A Zone ‘B’
- 15% of A+ 15% of B NV Fume extract

15% of A+ 2% of B NV MV without supply

15% of A NV MV
2% of A+ 2% of B MV without supply MV without supply

2% of A MV without supply MY

Zone ‘A’ refers to part of car park within 12 m of natural ventilation opening
Zone ‘B’ refers to part of car park beyond 12 m of natural ventilation opening

Basement Car Park

Basement car park qp:og€ 0nbeo€aon:00d mechanical ventilation system gpiog€ 3202:03:
005608009 Gropc0RdBigS:(volume rate)ownanoopd exhaust air volume rate 0edNCO0d Jogps
cogi 0393 ogpigtielopE car park oodoadsaopd negative pressure [(gesc80pdn Negative pressure
[g6es[g€selopE car park 20038:§ enodeg, ad:(noxious gases)qp:oopd coqpdepesapsE oofgpican
GsepPqP:a393 cepadognfgtie 00058005
632005038 eudjgooneom 8&E:d2ab4i05(design requirement)sé o305p8coqepdi
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Cooling Load Calculations eomio0dp3§,

(0)005q),09EdgCx(break down) [g800pd 2a8l§xop€ air flow capacity oodocdSeoyp oySesané
soodc00deends(run) esfCeant 8&8: cpboonqepdi (Car park 00d9d:008GEscd break
down 6[gdeznt 20505:00: ())3E:36) 8&E: [gjrodaoniqepdi)

() Duct section gpzszad:od common duct work (g€ eenC:8eaant [gjrpboogEaogdi

(0) Duct section gp: 0od9q:® operate cv68Ee3:Ei control ¥68EesME  [girpSoonepd
6o cdogelopt 0odgoduglionpdendl§zoge(in the event of failure) oofgpseoon duct
section gps 0050005 cuniessest [grpdaogepd

(00)Exhaust air 3238 $& supply air 323E:0303 electrically interlock cpbaoniqepdn Exhaust air
323C:0 qEdgE supply air :28E:03 qoon&(shut down) eoqepSi Supply air 2880 gqodagE
(eeen:aonzagif) exhaust air o3 qSoo§(shut down)eoqepdi

(c) Exhaust 2288:5C supply 323E:320305 principle source electrical supply ©§36205 o3ewrod
failure  [§8§6205 macd3609ped s0cdcuadewrEs(operate) e$8EesnE [grpdaomigepdi
(Emergency generator [§¢ cunC:8asmnE power cable gp:o? 0oSsoCoonqepdi)
00600600053¢qpso0pd basement car park qpegbegi€ 006c065E 0oboOIo: Grogp:
eepeso[gts(intermixing) ¢[gd$Eeant 8&E:qndooiqepd

ocowsd: basement level o3¢ natural ventilation q§e$ [96$Eeomelopé mechanical
ventilation 332610503 c8aocBe(gpEscdg(modify) cp&8Ea0pdr

Natural ventilation opening 2005 2% of mechanical ventilated e§oms¢ p8gqi€ supply part
o3 qi$conz(omit)§E2005n (Supply Air cosg§ecdn)

Natural ventilation opening 2005 15% of car park area served cood ospSqiE MV system o
6820050122038 cagpg§Eaopd
[03eem:00p) basement car park o€ natural ventilation $¢ mechanical ventilation 0303 es05dl@o:

32038 320p034) 2209:g8E205

Table 7 - Mode of ventiiation for basement car park

Size of ventilation opening Mode of ventilation to be provided
(% of floor area) {Mechanical ‘MV’ or fume extract)
Zone ‘A Zone ‘B’
15% of A+ 15% of B Fume Extract Fume extract
15% of A+ 2% of B Fume Extract MV without supply
15% of A Fume Exiract MV
2% of A+ 2% of B MV without supply MV without supply
2% of A MV without supply MV

Zone ‘A’ refers to part of car park within 12 m of naturai ventilation opening
Zone ‘B’ refers to part of car park beyond 12 m of natural ventilation opening
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Smoke Purging System for Basement Car Park

Basement car park gp:og¢ 0obeo€aonieaon smoke purging qpzaopd code of practice of fire
precautions in building 50§z 329105203 Bod50qeRdi
Fan System Fan Power Limitation

Mechanical ventilation system og€ 3203qgjeoon fan qpsaopd 4 kW 0005 Sgpscoon goems
(power)o3 22034gi0lon 633005313291050303 c30Ss0qeRdi

Fan Power Limitation in Mechanical Ventilation System

Allowable nameplate motor power

Constant Volume Variable Volume
1.7 KW/ m3/s 2.4 KW/ m3/s

Variable Air Volume(VAV) Fan Control
Part load fan power limitation
VAV 03¢ 30%4gje0n fan gpseil 6edomn power 205 11KW cood J[oBsdlon eg2005dlzagiodqps
o3 c80ds0qepdi
(o0) Fan o3 Variable Speed Drive (VSD) saaddgq) electrical $p5: [g¢ control cobqepdn Vane axial
fan [g6don variable pitch blade o3 saad4gjs] mechanical $54g¢ control coSqeRdH

(9) Air flow 2005 design air flow &1 50% §62005 32805 static pressure set point aop5 total
design static pressure 1/3 [g6o0pd926lop€ fan motor o3 design wattage &l po% $pd:es0E

chqu%&l@éu

Kitchens

Mechanical $p5{gC ventilate cpboopd kitchen gpsoopd 006§0§q€ kitchen & cocopd
(volume)aood 3ae0( Jo)eoqpdeon erooedma’ copdeosqepdi coddeusqepdn (ie 20 air changek
Kitchen hood qp: saaddgjes00pd3adli eenlieso0pd 326l(in operation)ogE kitchen hood qpse @Ea005
8052005 exhaust air oeano? copbogad8Ea05i

Kitchen Exhaust

Kitchen exhaust hood qpsoopd elogdeced[gls qodlgiod[ges a3wwpdd cooking process qpseo
0godaneom Bsdigps cppdégps 909sqps(Grease-laden vapour) qpso? 9B6s0p cudqpi§tesnt 83
[geoSoonqepdn  sBeuSonodoopdnd§uon(Grease-removal  devices)qps  0n6s0aodiqepdi  Fire
suppression equipment qpz0? ealE3:qpa(roof)$¢ 3680005338:4q0550[gE (Building surface) qpse Gozep
30053 Bsoopboonqepdi  godsngoonqepdn  Exhaust air  qps @§o0oS(discharge)aopdesepad
oofgpieoonzaepypigé 8odaddionudi omaBiconigts o§eoq)

Boocdgpa 02:600058EGps  60583Eq:S§eon  qodlgedaopdesep(cooking  area)
a3eupdd kitchen gpse mechanical exhaust system qpso? 32680005208 9003828 oofgpieoon exhaust
system qpssC oBdgpfgbesme [gopdooniaepdn (Fan gpa duct qpsod oofgpieomn system gpgé
F0p0D0R GePe§032agRE ofeoe))

8800050805600 exhaust air 03 3202:03:9$320305 AdeD0560> make up air o e0:00:
copdeozaepdi Kitchen hood een€sesqj$(in operation)ogE kitchen area o3 negative pressure [§dez0&
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a8&:000:q001 Kitchen hood 6en&:0005 [gBeor veeentsanpdigbeo table 5 0gE §oopd ventilation rate
qP23203E: [gopSoonqepdi

Kitchen exhaust hood &l exhaust flow rate Q [m3/s] o3 6220053l deoog5s(formula) 2203¢E:
03050p8E0000i (Kitchen hood 2005 island type hood [§8¢o00 6323050l Gwd{gjamod 3a0ddg8E0pd

Q =14V x2(L + WH X F

V = Capture velocity which shall not be less than 0.30 m3/s for commercial type kitchens

L = Length of cooking surfacer m

W= Width of cooking surfacer m

H = Distance of hood to emitting surfacel m

F = 1.0 For heavy duty high temperaturer grease burning 1 deep-fat cooking with equipment
such as worksi boilen char-boilers normally associated with solid or gas fuel burning
equipment

F = 0.7 for light dutyl medium and low temperature cooking with equipment such as ovensi
steamen rangesi griddles and fryers.

$80REq0d¢] ondeoaonseom(wall mounted) hood gp:o3 island type hood s2[gd ¢odod

§E20051 dBefopE saconddlesdlgeonad saaddg§Eapd

Design Consideration
Kitchen hood $C kitchen exhaust duct o300pS ssomzeogude§eom 1 SeeontiEeom
saepogrigps(unprotected combustible materials)o 325p5:ad: 500 MM 220238560:03E coxdaepdi

Exhaust air qpso? 2:5[g€a3 0305805 cood0daepdi 26800053336 habitable area esepgp:e
Goz00p) esepapt g&onod(discharge)qepdi oofgpiecooedod(air intake)esepgpse (§))8omza0z003E
g&oood(discharge) cpdeepdi

Kitchen exhaust duct 2005 oofgpieoon saediqp:o? [godeoypognigs c83a6ag€ kitchen duct o3
structure [g& omd(enclosed)oonzqepdn 393 o[gIp68Em kitchen @i fire rating $C [godagneaopd
Fes:al fire rating $690335505 J[goop) fire rating 2203¢: fire rated duct o3 0opdesooadqepdi Duct
& 3209E:38:(internal)od conemn 22[E3E:(external)d fire rated [g6esanE [giapbeepdi Duct rise 20pd
masonry shaft [§¢ ¢szpS(enclosed)q§ c3=abdlon kitchen duct o8 oofgpieoon duct gps 1 oofgpiean
service gpiel 006908 (installation)qpse 9B:ooffgbesant (compartmentalized [36e32>8) [goSqeRdi

Kitchen duct qpsog€ fire damper gps 00Ss0€a0nigEs olgj
Duct

Kitchen exhaust duct $& shaft gp:od effluent qpso3 ©odepigs 220305 A3m66000 Grodagss
(air flow rate) sacolopE Fa6[gde) sagudsson:(size) eggudqepdi

Kitchen duct qpso3 6830053132038: [grodqepd
() (0.))8c8c80m 3300§0005 mild steel sogryraE [gapde§Eaopdi (Mild steel of thickness not

less than 1.2 mm) o8e0p05

(®) (0.£)8c8c80om mcpaopd stainless steel cog[pegE [gpSg§E0dn (Stainless steel of
thickness not less than 0.9 mm) a3wupod
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(0)  on[grreoonglgjoononpd sadjrmaonigps ogpdiqps(other approved material)g& [giopSqepd

Kitchen duct & esepgp:ad 20§ql:eq [gpd§Eesnt Bdoonqepdi Groogadedod eroed
edloS(opening)gp:aopd 0§qliee: [grpdes cdeamodoopdmaoyud §eepdn Kitchen duct gpsel
32qp503&s(run of ducting)ell 328690 c5epop drain 2263105 cor§gepd

Exhaust Hoods
qodlgodepy 8:Jsqps 98§sqps(cooking vapor emission)od bz @Suped kitchen hood o3&
exhaust air flow 2005 0.15 m3/s velocity 0005 Segpscoq

Kitchen exhaust gp:03 oe{o3po0pd ged$0[gE(hard-faced)§eoon SsoecntSEeaxn mild steel
stainless steel $¢ aluminum 02005 cog|ea§E3aegPHgC [giapdeepd

Seam qpzoopd liquid-tight seam gps [g8qepdi Joint gpzod fusion welding! lopping: riveting:
soldering 9800pod oofgpieaon coadd(approved)aon:oopd spdsqpigt [grodqepd

Hood gp:og¢ eagpgodesoselop§Caoon Bod(washable grease filter)qps: oodeoEaoniqupdi
Bod(filter) qp:03 309uSa00p [godusEesnt [gEcopSontsot8Eesnt [girpdoomiqupd sBob(filter)
38:038 mo0g§068: 6eoud88[gC:(air leakage)o[gbesant [girodoonqepdi

Hood & 320382 4\(internal surface)aopd edlEadod(vertical) 030005 e3lE8adqdiw Go® cond
Boeonieom gpieont:qpigdaepdi sBodgrdsolyE(face of filter)aopd edlEaBadqis(vertical) Bovpod
e3Ea305gie 90°0005 Geconticoq

Bodel  3smioqeolsg(grease filter pressure drop)od oB3E:8Eq§sa0305 esepi 3aGAS
a3000d assess §aepd

Canopy Type Hood

Canopy type hood gpiei s>86ed:esep(lower edge)oopd godlgodoopdesepel qodsnlge
(cooking surface)o (0. )80 coodeden a3eupdd [364gEe( j.0)80m0005 desseoqn Hood 0rbe0E
00230000 G5epe 150 mm 23[gEa00593  clogdecyd qedlgoopdsRqps ogpdyps(appliance)qp: ©eepPod

GOG]II

eq§soSeqp:(bathroom)  s36ooogpisé  co§oCoesiqps(toilet) locker room gpisé cB03od
:0degoopd seeSsqps(similar facility)qps 22005 20020082038 GrooEecoogod(ventilation) o
e [gopboordgEiedilan mechanical ventilation [giepSeosgepd

oB308sgp: 220305 supply air 2090 [g€osco(outdoor air)o? ventilation duct ¢oddso¢
¢0s38E2005n Air condition unit 036808 Goza2:8E20001 [gon&iedlodgps 9ondeot naturally ventilated
00660s8Ea0pdl  odskgpigE  eroolaedab(louver)gps  [grodoongllyé ervoferooged  GomEseo
§Eo0p0n Exhaust air gps=aogod =eom:ad: copdeusepdeco(replacement air)owdanoopd 9605

odepdeco(exhaust air) 0erN0od Sogpicoq

Exit Facilities
eopsligps agodedlodgps GagpodcLbigps ©0pd exit facilities qpsell mechanical ventilation
system qps 83E:cp5[glisC operation pb[gE:odsa0305 code of practice for fire precautions in

buildings Al§o0pd 0pbsqiSs0p5:6:03 80dg0aepdi
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Exit Staircase and Internal Exit Passageway
ogodedlodenpsli(exit  staircase)qpist  sa03Eseagpodcods(internal exit passageway)qpsci

ventilation system gpza0p5 63005665(gdl 320503 8odg08ed

(o) Exit staircase $& internal exit passageway gp:ei mechanical ventilation system qpsoopd 4 air
change per hour [g8qepdi (006§2§cqiE o3 stair case a3wupod passageway 339§:00000561 (G)0
§eomerun’ cdavudeosaepdi )

(®) Supply air o [g€oe 0305§0Suaqepdi Becvoledod(intake point)el (§)80 0odcopdoze
0pda0p) eroogadedlod(exhaust discharge point)e ofeoeu

Smoke Stop and Fire Fighting Lobbies
Smoke stop $C fire fighting lobby qp:a0g05 ventilation system 2005 es0Sewdgd
290503 30550860
(o0) Smoke stop $¢ fire fighting lobby gp:eil ventilation system 20pS o€eco(supply mode only)ox
[389ep51 Supply air 900 copdeozqepdi Ventilation rate ¢ 4 air change per hour [gdgedi

(®) Supply air o3 [g€oe 03a5§odquaqepdi ddecooledod(intake point)ei(§)8om 0oScoRdaRE
opda0pd exhaust discharge point ¢ oeoq

Ventilation system for fire command centers | engine driver pump rooms | generator room §§
8ot ellodn3000520p50805:qp: Bbseopbiepesep(space involving use of flammable and explosive
substance)qpz$& 200583800003a9105¢P:03 3300503 ewdlgaon:aodi

3200050 Foeiqp esepgpiel 8&E:sE operation 030005 code of practice for fire precautions
in buildings 0gE e opSsqbiopSimbigp:ad adndsnqepdi
Pressurization System

Exit facilities qpseii pressurization system gp: 8&Cigp0[gEssC operation cpEeSigpsanogod
Code of Practice for Fire Precautions in Buildings 0g¢ d§eax opdiqiopSimnbigpiad a3odsnqepd

Mechanical Smoke Control System for Basement Occupancies (other than car parking area)

Basement 0g€ 32006006 03Cas[og0005 cpgps §esopgpi(occupancies)saogad (basement car
park esepe 3¢)) mechanical smoke control system i design [gopSd $& operation coScssgps 850305
code of practice for fire precautions in buildings 03¢ d§eax opSiqBopSimnbigp:ad c3ndsnaepd
Section Four — Auxiliary Equipment

o)seeds(section)oopd mechanical ventilation a8w0p0b air conditioning system gp:el 22805
:208{gbeomn air duct system gpsel 8&E:c0[ga  oopdeeonadlgEs(construction)  0oSs0EEs
(installation)o303 eedjgoonzoopd

3268000528 qp: S600n0pdmedl Sioo005e8sE :8igpied),$6098320305 8RE:3m06905
(design requirement)qpzod [gpd8esane [girpSooniqepdi Code of practice for fire precautions in
buildings o€ Al§eoon 0pbsgidiopdindigpio’ c8ods0qedi
Design Considerations

Air distribution system @i duct work qpso? 8&E: [grodaopdeadl duct 3203E:58e0m air

velocity 1 material 6g:qS[gCss& duct qpsgjpS[gEian? copdogtiodsoniqepdi
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Ventilation duct qpsoopd smoke stop 230wrab fire fighting lobby gp: 32038:038 [go5008:9E
ol ecgeegpan [godoossognqg€ code of practice for fire precautions in buildings 03¢ d§eaxn
0pd:qids0p5sGsgpiad A3odsnqepdi

qo550[0305(ceiling)sE [36:0E:(floor) [oypsesepod concealed sa[gd copSieoms qEdso[305
(ceiling)s& @alCGs(roof) [ogpresepod concealed =2(9d copbseomC raised floor $¢& structural floor
[opsesep 03 concealed sa[gbpb:e0mE: 20050058E200N

a3 concealed space gp:od 6320053 sacfgzacsqpisS [gRddaqiC plenum (scogp: 93eaené
coepesep)2[gd 320d4g8Ea0p0n Concealed space gp:oopd eoogp: @odeROBe0liagnigs(free
flow of air)=e0R05 Fa000:3208:4p: 1| Sodadgqps(obstruction)e§eoeu

Concealed space gp: sgorg&orge Code of Practice for Fire Precautions in Buildings 038
A8eomn opdiqiopSinbigpiad Bodsnqepdn opbigpigpisEadadoBoopdugobs(material)qps service
qpzon §eepdn Ceiling membrane gp:o? Gooo0HGL:c0:G0x0 support gpzoopd S:weaonE8Eo0pd
0gds(non — combustible material)gp: [gSeepdi

Air duct qpso3 00058Ea0g) Grondesnt Bewpod eroudBifgiclgbesant [girpdoomgqepdi
[glgEcB8:086s(maintenance)q§sE operation [gopdg§enogad cBeabeamsaadad(opening)qpe o34
0p52005 0cdmbeam 3edlod(opening)epboopdady gSelgp Duct 32038 280d00dodgps(debris)
oQqrisC Sseaonagudaopdeaspyps(combustible material) §8E0nd esepr peotes0pd GsepyPirE
Baaepgp:ad c0depiodeSancgnd Feedod(accessing opening)gp: cox§eosqepdi [godes ooodes
aguoneomi ¢&8Eeom eroagadedndyp:(removable grilles)o? screw qpso? 32034gjg] access opening
330 32054 8¢ Bdaoniqedi
Locations of Intake and Return Air Opening

Air-handling system gpsei [g€oecooedlo’(outdoor air intakes)gp:od oofgp:eomn ventilation
a3e0pdd exhaust gpsel crooedlod(intake openings)qp:aelgd 2005005 vasodEaopd

Air-conditioning $& mechanical ventilation system gpszcg05 c83266000 outdoor air intake
(ventilation $& pressurization of stair shaft gpsza0g05dl) qpsooRd sa[gEanndeds $§qps(external walls)
$C @alE8s(roof level)qpsogE oopdfaepdi a3wom ¢Sizags(contamination)qps on8:eooni 3a§aBsqp:
(odors) edlean aoeomEero0803 §§8E6S [gdo0di
Air Handling System qps Mechanical Ventilation

System qp2 pressurization systems of exit staircases and internal corridor gp: .§.§ smoke
control system 320305 outdoor air intake opening gp:ei (§)8ommoxRE ©pdaopd Groedyp:
g&000dep 3260l05gps(exhaust discharge opening) o§coq

[g€oerootedlo(outdoor air intake)qpsoopd oofgpieodn 3aGE00ds8gpiei(kitchens: toiletsi
car parksi cooling towersi laundriesi rubbish dumps or plant rooms 020pdc3¢ g&c0cdeam) exhaust
discharge gp:¢ (§)80320005 600005 GsepagE feoqepdi

Outdoor air intake gqp:o€ degEeonn58Ea0pd adsofdl(insect screen)qpegé ox§ooqeRdN
3:eqoodgps ©ol8Eeane [grod omagudoonigqepdi ods088l(screening 98ewrod wire mesh)gqpzood
256qEe00058E000 2adjpzaoigp: [§6coaepdl so§dlogad 32gudm00:0000 10 mm mesh cood o[o3s
coq
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eomio0dp3§,

Cooling tower gpo cg€oCamaopd eqoadesedlodyps(water droplets)ad [gEoecoo8aedlod
(outdoor air intake)qps 3303808 wofeapad§Eaezantomnngud omsediaoniqepdi

Return air opening a0:0ds $C outdoor air intake ¢l opening gp: 8250323303808 &secnC[ge:
0ot [96eo8Ea005 S{gdadyp:(lighted matches) eso:c8603gps(cigarette butts) ©20p503 wolaepod
§Ceant [grodoonqepdi omazebomzadioonqepdi eovod(filter media)safioné Bseepgp: 9[g
0es63E(shall not be deposited) [geoSoonqeRdi

Air conditioned space qp2330305 [gEoerooCaedlod(outdoor air intake)qpsel GE22056[go000
H[gEoncd§ esmodaelgmsfyesep(outside floor level)o 2.1 m cood JgEoopdeseport §eepd
F00:0[gC 0m:000ep GEPYPH (RIR0EIAYOOYPIEID GEPEPISE LIPAFINEER] esepyp:
$20305(gda0p5

Fomgps 20§olesigps(toilets)s cpessddgpel qodjgodepesepqps 8:3egpE(domestic
kitchens)qps &l exhaust duct qpsoopd oofgieoon duct system gpesé soo500s[gEs(connect) ofcoq
(inlet of the exhaust fan esepec3q))

200 0303e005g] 0obs0Eoons(connect)dlon fan gps copbood[gl: efoopdzeslogl cpes
BEepmigpie crogpistogpesnogrgl: ofesnt [girpdooqepdn cdsadeamnad§ur(device)qp:
0069080060sqepdl 936005 00d§zpdagpa(industrial) a3ewrod Bigdgdbeindlgeda0pd 8:8egpiyp:
(commercial kitchens)ell exhaust duct gpzod opdaopd duct qpsle eepesnlgl: o§eood aB:0§
058 (separate system)§{gbe32o¢ [gopSoonzqepdi

Exhaust duct gpzaopS [§Eo(outdoor)ad oBaddodeepadesant g&ooodeepdi Discharge cod

qopdi Exhaust air g§co0depesepoopd apognicods(pedestrians)=adiopt oopd§esdon eamadelgesep
(outside floor level)e 2.1 8020005 J[g&oopdesepozt §aepdi

Table 9 - Ductwork seal requirements
Duct type
Duct location Supply Exhaust Return
Outdoor A C A
Unconditioned space A B A
Conditioned space A B A

Where

(A) All transverse jointsi longitudinal seams and penetrations in duct wall. Pressure sensitive tape
shall not be used as primary sealant.

(B) All transverse joints and longitudinal seams. Pressure sensitive tape shall not be used as primary
sealant.

(C) Transverse joints only.

Longitudinal seam gp:20pS ecoogaeponod(direction of the airflow)sao3E: sooSooneam
Fe00dgps(joints) [gdeepdi

Transverse joint qpsoopd duct 2238 (section)$d903 6ops005 s00dep G5ep[god: croog
coselops(direction of the airflow)sé (Ro)80§econes [gdqepdn  Duct ol $qgpa(walls)o?
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Gmcﬁogcﬁog):eow e§q_>(penetrations)qp=o$ screw qpei pipe qpai rod qpsi wire gp: ooap_.f) ogéa
o8peat [grpdoontqupds
Fire dampers

Fire damper qpscll 8:a5$8E[g8: 3290¢(fire resisting rating)oopd  ventilation duct [goSago:
200 Foesisdqpi(wall)sC [038:08:qps(compartment floor)el S:3ch$8E[gE:enso(fire resisting rating)
005 o8deoqi Code of practice for fire precautions in buildings o3¢ dAl§eoon opdsqdigpiss
oB05p3qedn

Duct gpz0? 08805q058:8E2000 esepypiopt wonbsoEomgqn 0068080036005 cdm6600
3207032090548 20§3207084P: [gIapdeusconqepd

Fdamgps(toilets)sC 0eomEaopd 32§e3:qp: 2005ee00E0pd return air duct qpod supply
air stream §ep esepgPie 00058E00g) Gosa0pdesepaRE 0o680EamgERdI
Construction

Supply and return air duct qpzeil 3209E:qi0550[gEqP:0Rd o8 :2085E 3280dgp: pcotes(gt: o
7 E:60:60q5820305 0005880y eypyodeoaepdi 0305egts g&ongtsad(abrasion)o? 98§E0pd
:§[p2200: [§deoaedi

qo552(0305q:32038:§ esepyps(ceiling space)ad return air gpzogac$Eep air plenum 33(gd
3200q|dl gqed§0[0548qpesS Gonion0dédgp(ceiling and the side-walls)od ocoodoomgé eqpgts
(plastering)l - ceozopod[gEs(painting)od  [giopSeepdn  Masonry duct gpzodcopd:  o3apodgbesnt:
qo550[gEegpgodesnt 0058Ea0g) [gIredqepdi

328E3$(rigid)[g0qS 33266000 duct gp:ad steel 1 aluminium 1 glass-fibre batt 1 mineral wool
$C oo[grsglgoonseomn ogpbiaadsmanniyps(approved materials)g&oos [giapdaepdi 00o5apdeepd

Duct o3w0pod duct lining qpszacgod odsconseoon glass-fibre batt o8ewrod mineral wool
QoS air stream gqpisC 0305§05a8603, 65000 ABodenn ¢§:3[gE:(erosion)slgdesné colengpean
omagudeqp: [grpdeosconsgepd

Duct qp:od sturdily supported [g6es20¢ [gopdeepdi Duct 03 eoooa53:eoiconeo hanger
$C bracket qpsoopd cogrEagsmao:(metal)qpzoo [gdeoqepdi

Duct 03 03§oo:0005 ogpdsqp: duct lining $& flexible connection ogpSs(materials) qpzoopd
8:0600088E2005 (non-combustible)ogpdaqps [g6coqepdn

adeo05  B=a0gndeag) ec}\geﬁpﬁmwé mefgmesqp:  SeaonE§Eaopd ogésqp:
(combustible material)o3 s203gRe005 eE05dmaq05qpdyt [geddecoqepd

(o>)Code of practice for fire precautions in buildings di§eoon $o5sqpezac3Es(methods) 062006
oo &8sy $58s(surface flame spread rating)oopd ocowsesod(Class 1)oood of&coe
268000535861 qod50(030dmperonsad 8:d:q 455:(flame spread rating) Class 0 [gd5cgqC
duct lining ogpds(materials)qpza0pS Class 0 rating [gdqepdn

(9)8:6000E2005381 A8 duct 0pE 3203gj0o200pd 0gpdigp:aopd 8:8:sE 3986008e06d erodeg,
ogodedly sp5:8E00g| $pb:e000000805:4: [ggeRdI
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Ventilation ductwork §§ terminal unit qp:@ﬁ@eoao ventilation grille qpai air diffuser qps
020p5035& 9005a3000020003 flexible connection gp: &l 3agp52005 (J) 8omco0d wdcoq

20§45 8958 [g8[gEiclop [gdedleomeg gpiagp(thermal movements)od  omogudes
00690800:000) flexible joint gpzoopd 250 mm cood JugpSeoen Flexible joint gp:od sacgudooa
8:060m058E  Boupod  SoonCeeantEa0d('not easily ignitable)ogpSigpegé  [gjapSoonzqepdi
aBogadsqpsoopd British Standard BS 476: Part 5 526 ©6:006 00250009 0gpd:qpsgdeepd

Duct 320:03503€ 20§ E:eqEgp0g$320305 208angpoopdesepypiogt saedndo(opening) gp:
consqepdi

Air duct qpsi air duct support gpsi fitting qp:§§ plenums gz (joints qps seams qps stiffening
qps reinforcing and access opening qps 3319208)03 ASHRAE Handbook 1 THVE guide book o3ewpod
SMACNA Manuals o [gp&:0005005000:000032038:  duct gqps [giopd[gls oodeolgls dqjSdp3seqps
(construction standards)3203E: [gjeoSqepd

Ducts and Plenum Sealing
Ductwork $& plenum gp:o3 sa0005dlsp5sqp: 22038: 8odad[gls omé[gts(seale) codqepd
Pipework
Air-conditioning system gp:o€ dlofeax piping system gp:od 8&&giapd[gCs(design)sE
006908[g¢: (installation) 220305 GE0566H[gol 3agi0dgPizds SacjEoEaodi

Design Considerations

adigepdogpdigp: egegud[gEs(choice of material) So52a038: eqBiaoligSs(rate of flow):
odesogfl [g[ges spcgubonmpeepad§Ea(accessibility)  aB305qo58agpie Sa0meang0d GudEy
(protection against damage) 23egEo005g(corrosion) Geodg [Jaoogogpos egpaz8ty(avoidance of
airlocks)  water hammer [gooogogpia30magu08Ea apodadgp: [gdedg(noise transmission) cqEl
[g§02295C 0n§slagps(vibration and expansion of fluid)i stress and strainsi ©20pdsag05gqP:a3 pipe
work $& 200593E00p0ea0p0gpizaogad design cpdlgla plan cpd[gEs Beecgnd copdogliogaded
q@éll

3205:00695¢ 006932038 $dqpa [36s08:qpsg Sodqpigodogasopd  00bsole§ esepyp:
(passage)scg0b protected shaft gp:o3 220dgg§€a0p51 Compartment walls and compartment floor
qpogE Bodgp: [godogmg§3a0305  saedlodgps(passage of pipes)od g€[goopdi AB3abSonbe0Ees
esepyp:(passage of pipes)o? 3a0mz0305(protection)cpdeuigs c33a600p5n 2Beo0d code of practice
for fire precautions in buildings 03¢ Afeoo opbsqdigpis 0305p3qedi

320)4goopd8cdqp:  Fmadiop€  33abeom§Esg(adequate strength)sé omgpd $8Egb:
(durability) §eepbn 3o5(pipe) qpso? Goonodao: Gs0oneoon support gp:aopd adeanadeam §Eog
§eepdn Pipe support qps [§deooo hanger qpasC bracket gpsaopd coga|(metal)gps [gdgepdi Pipe qpso?
aB805 qo58:8E0pdesepapiog wondeooosan 0o6e0Ea0:36005 Beabean Saomsangudyps 324§
omgps [gpdeozaoaepd
Installation

Pipe qpscl 9a§js300sgPisC 32005g|00s000d fitting gpsoopd qpdgudoonsonpd cvbesadgyp:
(intended service)o? [Gee[qpodesnt cpdesoeu:daedi
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Equipment [go5q§i [g$000q§5$E 3000:03:c80000q§500305  Bodgprondeagpadogt  §oof
§aB052005 union gpsi flanged fitting gp: 9300r05 valve gpzod 006s0E0mgERdI

Standard fitting qpsgdeoo tee 1 elbow 02050303 Faadd{ggepdi 8803000 [gpboosean
(fabricated fitting)qps 9300705 non standard fitting qpso? 3203:6(gjq

Pipe qpzi pipe support qpsi fitting qp:§§ valve qpz o% ASHRAE Handbook 1 IHVE guide book 1
SMACNA manual o300pcd  3agpioneaad300djgieonsaopd  03pGgps(piping  handbooks)e  [ggoss
2005005002600 HEORSsgP:(construction standards)za03¢: [geeoqeRdi

Baangg€oopd  3aqpdyps(pressurised fluid)saogod  32034gepddodgqpia? Fa0de[ged Bz
$8EqpS06:000g05 (pressure tested)odgs 8226000

Air conditioning and mechanical ventilation system qps§ pipework o3& 3aaddgj00d thermal
insulation qpss& 2005a38a0pd3aepgP:apd e305dEagEdqpist [gedeepd
Pipe gpsogC vapour barrier lining s5[gds¢ adhesives shall o[gd saadsgjoopd thermal

insulation ogod:qpz0pd code of practice for fire precautions in buildings § d§eoonspSsgp:(methods)
32038 08:006000:0g)€ surface flame spread rating 20pS ocoezesoé(Class 1)cood e§ocoq)

326800052861 flame spread rating 20pS Class 0 [§63cqi€ 0B thermal insulation ogods
qp:0opd class 0 rating [g8qepdi ocoodend(plastic)sé eepomn(foam rubber)qpzo? insulation material

qp:ea|gd 220d:g§Eoopdi
036005 cBogpdigoopd 632050l3agI5035E 0305p8qeRdi
(00)Bogpdigproopd(material)oopd  S:wecnE§Ceomi  eaonesopdfid  [Bdieocom
:§zz0022 (self-extinguishing type)§j: [96qepdi 200593Eep s dE(relevant authority)
oS¢ g&lggedafiah Bsabo0phs
(9) B:0600088E2005 sadjEzaens(non-combustible cladding materials) ogpS:§jei hybrid plaster
:§pee00: Jeupod metal sheath 0303 insulation material s3(g® 2229dg§€a0p51 a3ea0d
2005a38ep 820 3E(relevant authority)ade g&[gigodaoepgs 86005
3268000533861 00pSeaonodd(structure)sé 2005a38a000 element gp:d [godoo&eagz0:0005
pipework esepgps 936005 ©pboopdzaedlo’(opening)odesd S:eaxnEgln? omagud§EaopdogoSigp:
(fire-stopped)[g& Bo5adqepd
Pipe qps [gobognsoopdencilodypiod 30s:al fire rating $¢ sac0foppBeom B:3ahd§Eoopd
ogpbsgps(fire resistant materials)gé Sodedconiqepdi oBopofeoon thermal insulation o 22034
8820001 0600086000098 ©§oopd  proprietary pipework system  qp:ea0g05 20058384
0620000§sqpse  :30798Ea0p50g0dqps(fire resistant materials) [gdelopE: ©6:200¢ [giopSeoom
200583Eep 320am3E(relevant authority)ode g[gigodaopaepd
3odgps0? cgubongngleno88und Bameowpd Fa0odmao: eudlgged(identification)qpiyé
eedlgoonzeepdi Identification gp: 03 2005005002:00p9 aGepEGps(colour codes)3203E: [gpdqeRdi
68080005qERdI

13-25



Cooling Load Calculations eomio0dp3§,

Thermal Insulation
General Requirements
Thermal insulation qps03 ©05gERGCE:EEPR CVESSCo:0005 B(with industry accepted
standards)qps3203E: [godqepdi Thermal insulation o eseepE(sunlight) egd:eqeg(moaisture) $&
eoosan(wind) 02000 200006IIBRYP  00RLdqS AB8odgEdB(et: ofeogs [girpdooiaedi
Equipment gps [g[g€o3§:086:9qp:(maintenance) comglgiapd8Eqs 8daoiqedi
(0)[g€oogE  0nbs0Coomepd insulation gpoopd  coomosodsgpPieoPE  qodBieosE
conelopé Feag)8§udcogy[gps(aluminium sheet metal)gé ooSconiqepdi 03§ cosqeRdi
Code of practice for fire precautions in buildings § 3ag05qps3aq §¢[gq€ cellular foam o3
32082001 qEd8:30gtifat: ofeoqssC es3d S:3hd8Eqs Gaonadlgln omdfgt:
(shielding)o [giapSoonzqepdi
(9) Conditioned space &l sa[gEanodesepogf 0obsoCoon§epd chilled water pipingi refrigerant
suction piping ©20pd305¢p:03 insulation gp: ax§ooeepdi Cooling duct gp:saogEsad vapour
qp: 0€eapadfgt: clgdesant dodad(seale) conqupdi Vapour retardant o[gd c8agi€ penetration
ascdes joint gps Imsdiesepapt Bobed(seale cpd) consgeRdi
Duct and plenum insulation
All supply and return ducts and plenumsi installed as part of a conditioned air distribution system shall
be thermally insulated in accordance with Table 10.
Table 10 — Minimum duct insulation R-values for cooling only supply ducts and return ducts

Duct Location Duct location R-value(m? K/W)*
Exterior 1.06
Ventilated attic 1.41
Unvented attic above insulated ceiling 1.77
Unvented attic with roof insulation 1.06
Unconditioned space 1.06
Buried 1.06
Indirectly conditioned space None

* NOTE:

Insulation R-values(m? K/W) are for insulation installed and do not include film resistance. The

required minimum thickness does not consider water vapour transmission and possible surface

condensation

The following are exempted from requirements given in 17.2

(a) Factory installed plenumsi casingsi or ductwork furnished as part of air-conditioning equipment
tested and rated in accordance with the relevant standards;

(b) Ducts or plenums located in conditioned space;

(c) Connections less than 3 m in length to air terminals or air outletsi for which the rated insulation
thickness need not exceed 0.6 eKNV; and

(d) Backs of air outlets and outlet plenums exposed to unconditioned or indirectly conditioned
spaces with face areas exceeding 0.5 m 2i for which the insulation need not exceed 0.4 m 2K/Wi
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and those 0.5 m2 or less need not be insulated.

Piping Insulation
Piping shall be thermally insulated in accordance with Table 11.

Tabie 11 — Minimum pipe insulation thickness for heating and cooling systems *

Insulation conductivity MNominal pipe or tube size (mm)
Fluid design
operating o Mean
:gg;p range C‘"’(';g!‘:s.t;(‘;“y 'g‘;‘f <25 | 25to<38 | 3Bto<toz | L2
{°C)
Heating systems {steam, steam condensate and hot water)
>178.7  0.0461-0.0490 = 121.1 76 89 89 114
1217 -176.7 | 0.0418 - 0.0481 933 51 76 89 89
93.9-121.1 0.0388 - 0.0433 656 51 51 63 63
680.6 - §3.3 0.0361 - 0.0418 517 38 38 38 51
406-60.0 0.0317 - 0.0404 37.8 25 25 25 38
Cooling systems {chilled water, brine and refrigerant}
44-158 0.0317 - 0.0404 37.8 25 25 38 38
<44 0.0317 - 0.0404 37.8 25 38 38 38

*NOTE:

1. These thicknesses are based on energy efficiency considerafions only. [ssues such as waier vapour
permeability or surface condensation sometimes require vapour retarders or additional insulation.

2. Considerations should be given to the possibility of condensation at the inside or cutside of the duct.

Electrical works
General requirements

0q005E200563E 2005 32006¢P:a0pd Singapore Standard CP 5 : 1998 (Code of practice for
electrical installations)og€ Al§oopd opdiqdiopSicmnéigpin’ c8adsnqepdi
General Power Distribution

B:econ€aopdzadl(in the event of fire) air handling system gpsel 200563€2005 fan gps
qOognseaxnE(partially or completely shut down) electrical distribution system $& control gp:o3 86
consqeRdI

Central monitoring and control system gps 026s08coa:0g€ 2Bewrod 8aadgjeonag€ B:eané
20pd324l(in the event of fire) §500§[gEs(shut down) [gro68Eg8: §eepSi

Installations

Supply ain return air $& outdoor air gps 20053q$820305 [giopSoonseoon duct 1 plenum
chamber $& concealed space 22038:038 copda3E:onbe08amianpd dumfrBEorbsoEoomsg(wiring
installation)oopd 8:eaon€[gEs(combustion)eomagudes Bowrcd 8:8sqps.s[gC:(flame spread) $05:88
20g| $pdie0q5 2000 Bewrod cogydloCaopd(metallic)zoagjpero: [gdgepdn Metallic gp: [gdcom
elop€ 8:eananpd maloge econen(fuel)olgd S:600nE[gE:n? santeeus§Ea
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Fire compartment qpsei $§qpz(walls)  [038dg€sqps(floor)$é  qodsnloqodyps(ceiling) o3
Ge0d{godognoopd wiring installation qpsoopd SsweconE§Eoopd(fire-stop material) samooniyC
seale cpbeepdi ioeaunE8Eo0pd(fire-stop material) & fire rating 2opS fire compartment @i fire rating

56 oppSqepd

0§ g5qpist oofgpreooogodigp: §3o0ph duct Buopch o85G agdap: @bopad [god
con:0000 duct qpsi flammable vapour gps=a0g05 9600058 [gredaoniopd duct qpssé cooking
equipment gpP:3e0R05 [geoSoonieam duct gps 220385 ©pbaopddlumfoBp(wiring  system)§pode
006908002:g¢ olg ABoyadzadrmeen: shaft qps 32038:5 wpboopddlom(oE(wiring system)g| 0o690E
conegColgp

(3900308%:3008 00om[g§ad[gls ©upddall Bsdgbooodeogs [gSeromomigé omomlg§ed
eqpoonsgls ©upodall o003 §S0RE [§§e08EEm0R05 ABUB3E CP ofeomelopé  $pdiopm
qIeogSsC crpanslongp: 32090500 GrRaNEEYS §pdgudgrdlgd omamlysad[gt: [gddloopdn)

-End-
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