Clepatieclostont Chapter-14 Singapore Standard 553

Chapter-14

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

o) SS 553 : 2009 03 38s:0p50600ed0e0eS 226B00M[GE GEEaI00N:EI eCs
o3pd(original English version)s¢ o03djocdges 03050p8:e000000m SS 553 : 2009 2005 woet code
practice 13 (formerly CP 13) o3 $3aoeagpeant joop 95603 [gEe0E[gpdgodaonigtlgdaopd
00929l code practice 322 “Singapore Standard” s3(g® §00pbe[gpE:cdeala3gE: [gBoopd

F26800072qP:(680:ggP:5Cea0053EA)S 0008000000 air conditioning $& mechanical
ventilation system & 8&C:cn5[gEs(design) ceoncdRG[gEs(construction) 1 0odeoEgEs(installation) |
0620006608 gt: $¢ Pe[gpls 320§[gCs(testing and commissioning)cpSesagp: 330905 A80550qe0d
0pd:qjs0p5snGigps(code) Gudlgaon:oopd

opd:qdsopbicnbigps(code) 61 qpOgUdgIEden VPd8EGo indoor thermal environment
Lefgmesyp: $C [goddcoqsi  §ooldadodoopd 200dwadaonieax Indoor Air Quality(IAQ) 2600
;weogqp: §eoqd equipment gp: [g[gEod8:BGsgopE  cgudmpmasoelgeogs $& ACMV equipment
Q20D 200969050cN:6 §&:3END Juadigeogs 9638y S:03(gt: olgbeileogs )odgboodi

oJopbeqp: opbsonbs(code) gpzaopd fire protection system & 8&E:cB2a0gi05qp:(design
requirements) 1 heating installation gpsi industrial ventilation gpzs¢ 02005630l

oopSeqeopdindigps(code) gpiogt Geo:doea000598:(smoking room) gpzs 2005e3Eeam
F2odgps ©0loEal smoking room qeaogod ASHRAE 62.1:2007 o3 oBs0msq§ cedlg 000200001
Design Consideration — 8&&:[gobepogl c3cbg0qepd opbiqids opSiondigp:

Air conditioning system qp:od 20056oE 2005000 (comfortable) escdCosp  [gdeogf
oy$ience; $& PBpgodeamn esddlosp esepypybeogs 3030558 gdimatooaSomean osd(energy
efficient system) [sdcoq$ 8&E:[godaepdi
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General Requirement gp:

20000203E: 6rooCer0ged GomEieoupd(naturally ventilated) sooiqp: 9Bw0rcd cpgp:
fesopd mefiqps(occupied space)gp: $¢ 005006§§g¢ evofecoaged Gomtiesnt [gopd
00220005 (mechanically ventilated) sae§:qp:od 8aoom dgps(architectural drawing)edlogl qEscutsgo
esdlg qepdi :20§:0069 Bowrdd esepodd9ad naturally ventilated ewpoSag mechanical ventilated
©0poday€ air conditioning Gozco:00pd Gep(gdaEepd

Air conditioning Goso:Gox GsePYPs 3205:qPiopt ko 680:0806000059¢ Glgja 2005605
00226000GHEP! 680230605 $320905 [gjapdoon:eaon smoking room qpog&omn ¢e0scB6 Gamadgé
§oopdn  eeo:cdbeomnbeligpi(smoking  rooms)odcopd:  opSicndigps(code)snodts  GeoRdRs
codzqepdi

Central air conditioning & 8&€:qp:320305 cooling load ogodqodepagE sensible heat loadi
latent heat load $& ventilation load gpsupe) 98:00§3¢) 0godgEdeEd(gaepd

Air conditioning system 20p5 000580Cep3nes: 2o§meonssE c0CergPooRd et S
(indoor air temperature) $& 8odCseo(relative humidity) qpsod co:g&s&eepdi Full load ogpoomem
part load 326[g3a65qP:0pE000: Gus§EQEgaepdi

Air conditioning &l 8&&: ogodgEdgqp: $C drawing gp:o? 650832060000 Zadlopé saady
§Eq§ 320305 0500007 38:0000s000:60p5N
Ventilation Rate
Outdoor Air intake([g€oecooedlodyp: )

Air  conditioning 2200508320600  [gEuecogps(outdoor  air)  staircase  pressurization
0060000000 GsepPYpPs (GevPkgp: B:acnCo0pd 326l 8:Jiqps woCeepad§tes 320305 positive Grod:
Gos0s[gCs) 320905 B=066000 [gEosro(outdoor air) gps $& ventilation 330305 c¥3a6600 [gEuecw
(outdoor air)ecogp: §e§03 320305 [gEuecvoedodgps(outdoor air intake)od [gCoédgps(external
wall) $& calCsqps(roof level) o3¢ consggepdi crocomEseruao§yp: Qs 22003gdaopd
Contamination edeacerogp: sededigp: edean eosomEecocds

[gEoerooCadladgps(outdoor air intake) o} 32E:0053sgaxgqps woleepad§Cenqs adaom(insert
screen) [g¢ omoz0boosaepdn Seqesaps S:eqoadyp: voleapad§taesnt [gapdooaepdi

[gEoerooCadladgps(outdoor air intake)o? eoosdieropodgp: 0EOdLBVEY ErOEOSEANS
(exhaust discharge) cepe 22505:80: (§)8020 200213260:3E 00be0EqeRdI (§))80m000d Suficoq

8:3aqpC(kitchen) csepyps F36om(toilet) qpsi omscongsesep(car park) qpsi cooling tower
qpe laundry gps 3a805qp:a36se0pSi000s00006sepgp(rubbish dumps)sE oodefs(plant room) gpse
9000051 905a00d30HEax exhaust discharge qpsaaniad: dlo€aoodi [gEuecvoedlodgps(outdoor air
intake)$& (680000005 Jodscoq Cooling tower o3 Gam0defgesape ()80 20203360:03 03E:0)
qodi

[gEoecooCadladgps(outdoor air intake) sa0pC:ad cooling tower © GaeSeqOOdGpPs(Water
droplet) vo€eepad§Eaeznt amazudoomiqepdi
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[g€oecooCadladgps(outdoor air intake) &1 eI0dE[gEas0d [36dge (J.0)80m0005
€205 esepart 0ndeoeepd

Air Classification and Recirculation(ecogpiad 8se0¢=e00§:3[gp:000500gC: $¢ [g§copbeacdgfac:)
Return air s3o0pben air conditioning see8: a30upod esep(space) ¢ AHU 833 [g§coneom

eeo(air) 03edcdaopd

Transfer air 8300p5¢n 3205200690 oo[grizaesicsep 00098 Gepadiogaepd ero(air) o3
BcBoocbi Exhaust air edoopden =09§:o0d9 a300nod Gsepondee (g0l g&ce0d0drdndeam
eoo(air)o? sBadaopdi

Classification (Gcosajzson: Fgo:act:)

Return air 1 transfer air $& exhaust air o303 o3 eco(air)el saqpd=acogs(quality) $& 3300
sa6{o(contaminant concentration) 336dleonpSe) 32§k3a022 Foonz000N
Class 1 326088000 Guss§jes00:

Contaminant concentration 32§p0scodom  dlooopdn qodeor §os §06alC: 0303 LoLd
GOOD05Go  Zaepyps(sensory — irritation intensity) Sapdicodom  Clo€oopbi weomEieom
5, 3:qps 20 cilo€eon AB03ad Zojzaentecv(air) 20p5 “Class 1" sa§jr3204gd 00!

Class 2 326088000 Gruss§jeson:

Contaminant concentration 1 mild sensor-irritation $& mild offensive odor o3 3300¢3200¢

(moderate) Alo€20pd Godjzoopd “Class 2” [gdoopdi
Class 3 326088000 Gruss§jeson:
Significant contaminant concentrationi significant sensory- irritation intensity §§ offensive odor o§
Olo€20pb Goo0pd “Class 3" 3a§jszaen: [gdaopd
Class 4 326088000 Gruss§jeson:
Fume $& gases o30lofeom Gru3a§jimeons 300093ag6p0d gdeoaopd =eSqp: :80dgp:

(potentially dangerous particles)qpsi & s256p05§e00n arogp(bio aerosols)s¢ cpel oySeneqen?
03805608EE00 GrogP:0pd “Class 4" 3a§jp320: GrogRgdaORdN

Recirculation
20005decogPigScondenad(gfgts(recirculation) 03 632005313303 an§a005000:00201

Class 1 33608§e000 ceoza§jesonad [g§copdesadyfet:
Class 1 speo§eoonerogpod opdaopdesep 320305080 Gusdaaadiy(transfer) apoSEaopd
[g$copdeaadiy)(recirculate) §Eo005

Class 2 22808§eoonecomadpmeonad [gfcopdeao(gfet:
Class 2 22808§eomnero0d conoopdmeedencad [gSaopd saadx(q|(recirculate) $€a0p5i Class 2
Goad0R8 300053gePud $C ogfteneaed AB3adeo0pd Grogp: ©dlo€eoshrund: oofgeeom
esepqPiR [gScopbanadgeS(recirculate)ocoangpi Class 2 soe0t§eomn 6eoo? dass 2 $¢
class 3 22508§eomn GsePEPIEcnd 2aXg§Ea0p0 9Beodd 03O opBoopd esep(similar
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purpose) $& 3p0dsac[o3Eoged0Rbesep 0pdoopd esep(same pollutant source) 320305000
[§0qepdn Class 4 s2808§e000 esepqp:ad op:egpis(transfer)eos§Eaopdi Recirculate apd8Ea0pSu
a3eaod class 1 22s08§eon esepqp:ad oxe[gpseodals(transfer)cad(gts 1 [g§oddgs(recirculate)
oy
Class 3 32008eo006ec03a):3200:03 [¢fcopbaaal(gfat:
Class 3 2080&§eomera? dlass 3 sae0Cdeamesepyqpaegod [g§03:8E800n Recalculate
0p688205 n epSoophesepogly [gpcopbaacpiclge
Class 4 32008eo006c03q)E3200:03 [gfcopbaaalx(gfat:
Class 4 3380&§e000 GrogP:od pbaopdesepozte [gSaopbaacdelgey
Ventilation sacgobeaadi{gepd [gEoeco(outdoor air) gp:sé indoor air qps(recalculate cpd[gEs)
[g§ 20298820305 Berogpia? eovod(filter) qpigE o§oaepdi
eq§jrossqp: 1 600 §oCesiade erogpiad [ge) sade[gien Recalculate ccpday
B:ecnlogudeomn excdeggps(flammable vapor) oSqps(dust) sséedigps(odors) $C 3:8:
e[o3p¢ [gdedlconeomencdeggps(noxious gases) Aleax eoogp:ad [gSead:an Recalculate oapoep
Table 1 — Outdoor air supply requirement for comfort air-conditioning &

Minimum outdoor air supply ;
of bullding/ i

?e':::pancy lis per m*floor | m’/h perm’ /s per | Airclass '}

area floor area person
Restaurants 34 122 51 2
® pance halls 7.0 25.0 10.5 1
Offices 0.6 20 55 1 .
® Shops, supermarkets 11 3.8 55 tor2 | 3
and department stores
Thegtes and cinemas 20 7.3 3.0 1
seating area
Lobbies and corridors 0.3 1.4 33 1
Concourses 1.1 40 3.3 1
™ Hotel guest rooms 15.0 s per 54.0 m® /h per 55 1

room room ’
™ Classrooms
Primary school children 58 10.0 4.2 1
and above
Childcare centres 28 10.0 84 1
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NOTE: )

i} Dance halls refer to night clubs. The eutdoor air supply in discotheques requires 50% maore than that in
dance halls.

i} 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 exhausied so that the spaces are maintained at
negative pressure relative to the surrounding spaces.

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

[ ? in the Code
iv The occupancy load for primary school children and above is 1.5 m" per person referred to in t
: of Practice for Fire Precautions in Buildings. The occupancy load for childcare oen'tn_as is based on 3 n
per person referred to in the 'Guide to seiting up & childeare centre”, the Ministry of Community
Development, Youth & Sports.

[g€oecogp: copbeudat:(Outdoor Air Supply)

Total cooling load 35kW(10 RT) coodeopeoss air conditioning unit gpssacgod [GEow
ao§oaopdeco(outdoor fresh air) copdeo:g$ c332600001 daopdeusoopd outdoor fresh air o3 coood
(filter)gqpegC  0§0C[gla  mapgSoyeoticamE(emaeant) [apdg: $E oqeg  ©udSaood(ge:s
(dehumidification) 02005 cpSegp: [gapb[Beeaon air conditioning space 8203203 cosdgeRdi

copdeoiqepd  [goeco(outdoor  air) owdanNod  @oos(table-1)og€  eeBlgoonzoopdi  eedg
00036000 00§8sgpsen comfort air conditioning 320305 full load condition 0gE copdeuqepd o550
oedan(minimum quantity) [g®20pb1 ASHRAE Standard 62.1.2007 o3copbs oBsoms(reference) $Eaopdn

Q5000 000w§ 326800053334s(Ge0) 1| FBODS: ©LPCHEAN)FRA5D oEEagHEN
680:0856000058¢ 6[g|eoon air conditioning esepyp: 320305000 F20dHgigepdH

ool weodlgooneoon  air - conditioningsaosiaadEmeonigps 320305 200H80C
FnamdEqps(relevant authority) ode §E[gigod qupeepdn Professional Engineer(PE) o8ewrod o3&
328qE8on(licensed engineer) [gbeoo Qualified Person (QP)e c305gj05 adgodeus qedi

§roSiqpa o0Cedigp: $& @oAPipE §esdCood rFEEERESR0 0508:q05
conaeloPpe copdeusqepd [gEueco(outdoor air) cdadgioduwdmN0pd 3a[Gegpt:ad8Ea0d a3ea0d
2005¢0500:0003 indoor air quality guide line g0 cBodgoqed

;oSmoptfeco(indoor air) odopE§eaxn carbon dioxide(CO,) dofq(level)o? oB3E:8E2005
Bor wodsol conagiE(monitor eapdagi) design outdoor air quantity 303E:c0pd GozgERdN
a30005 Jusod:coa

00,6990 326800092euNCigPind 30Rs $p5:0000 ventilation rate [g¢ 8&E: cwS3[oz0005
330303 368000533 e0mEsgPiopt cofengdeomaecvod(filter) gp: saadgecisé Indoor Air Quality
(IAQ) 2262535695203 [§E0ESE 200N

Calculation of Cooling Load and Ventilation Load
Design and Calculation Requirement
Air conditioning o€ saaddgeoc equipment qpzoopd Singapore Standard SS 530 opé

dlofeom dgSdaR8iqp: $¢ 0da5p3eoqepdi ABadsnqedi
Cooling system gpz0d 8&E:pbaopdaadl design load 0305000038 FagPrLGSdC0RE
dq$dp38:(engineering standard) qpsé coodgonzpd(hand book) qpza3an odoms JjGésqepdi
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Comfort air conditioning 330305 8&E: Dry Bulb temperature &> 23°C ¢ 25°C 52038562000
Relative Humidity ¢> 65% 0005 Soqpsqu 3295300858 Groeg cqpsgss(air speed) ¢> 0.30 m/s
000555:qepdI

Sensible load coodeu:eo> equipment gpigd §oopd =oefimaogod A equipment gps
F00%6[gj00pd g qp(part load :a§§gp:) 32005 copdagts opodgEdom 8&E: [giopd qupd

Mean radiant temperature $& air movement gp:cBcopbs 8&E:03€ cobogEiogadg|deERdi

oComp8Eeal [qEogpadponsacfgmacs(outdoor air condition) 32°C DB $& 26°C WB o3
26[gdq) 83E:000a0pdn :;[gCad: 39S $C 285ad: IS oxepiqoden 8°C [3do0dN

[g€0ad erodiol[gls :ogod[gEs(outdoor air filtration)eopE [gbedlaonea cooling load
qp2od ASHRAE hand book of fundamental procedure qps3acB&: ogodunqepd a3eupod ASHRAE $&
aae0fopoogdspdiqpid 30pgboog
Indoor Thermal Environment

Air conditioning system eedCiesa0pd 32§$(in operation) o€ operative temperature 2005
24°C o 26° 3203E: §eepdn Air movement ¢ 0.30 m/s cocd Jogpsan 038590 1500 mm  =o[gEogé
20§$ 1 RH $& air movement 0303 03Esonqepdi RH(%)20p5 65% cocd eeopeoq)

Operative temperature o3 mean radient temperature & dry bulb temperature o3¢l gdsq)
00§ 3s(Average value) 2a[gdopqepdi
Indoor Air Supply

Air conditioning ¢ ogodameoon Groesas(supply air)od [gEo $§S onbeofaonicam wSqgps
a3e0pod air conditioning ©§oopd 229§:005¢ $égp: 838 0305§05 wdagoden Condensation [gB[gE:e
00068 320905 [gdoopd

Supply diffuser © 0050005 GroeeRs(cool air)el 2ap§$o0pd soes: Dew point 2ap§Sc0ad
2°C 0005 Ju8deamt 8&E:00bqendi eqodats(condensation)e 0x0R05S [gd20Rd!
Purging of Indoor Air

Air conditioningzae&:320p8: GrogP:ad 05ed§E0RD Al 3205:03 [gfgoopd =adld
(renovation) [giopbaopdsedl§ $¢ oolgpieomn sacloppigpialo Becogps svedicde coodud(gt:ad
“purge” cpd20pd vpesl ool 0odsPdsEgE GruGUMNESE BrVVHASES vrcopds elgP§E0RdN Air
conditioningondeo€oo:aopd 836800053534p0pE dodyE:da0pd oofgnieann 3000gp: ©dlotd air
purge [gepS8Eqepdi

6oeumEis 6ro0d Baudes 30305 0523058 6eoad H[GER eepadesnt 3¢
000508665 (983 [gEo © ervan§(fresh air) gpiod 3208:32098:8 eepadesnt [gfoopdeuqepdi
3328 arocdapudoopdgSien 2 air change (2 ACH) [gda0pbi 2 air change e3a0pSen 00ds0§gE soeks
aocopd(volume) &l ( ))s05E 0ppdeamn GrLLEIMHD ABrYLSeL:gS [§d20RdI

B38ecocdopud 650 exhaust air &1 SxgSs(flow rate)oogd copdeozoopd outdoor air &l Bsgss
(flow rate)oood (j)so [gbqepdi

[gonEiedodgp:  2260000080800220005  2268000HIBqp: 20Rad fan gp:ad (g air

purging [giepS§Ea0pdi
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Air Filtration

Air conditioning Gusoon:00p) Soedimacpts ecood fF w§olescoqieogod Sgigp:
:205qpa(particulate contaminant) gp:od odeocdelgodod(filter)eusesaepdi 0odspdizadsC filter $&
08[Gs00pd Grogp:da air conditioning 8s9§:300pE:03 deoigeRdi

Ventilation s20g05 saads{gjeamigEosco(outdoor air) qpisE [gScopbeaadilgepd indoor air
qpo? cood(filter) (g€ co§oEeoqepd

eeood(filter) qpso? Minimum Efficiency Reporting Value(MERV)(gE sadjg3a00: g 2005605
002200001 Outdoor air o3 pre filter cpbepd air filter sa§je3a00:00p5 MERV 50608 (0) 9800905 (0)a00d
BeomEqeoepdi

Mixed air o300p0d recirculated air qp:od co§oCopdecood(filter) 20pd MERV 32008 (§)
2300705 (§)000 deomnEiqeosd

eooob(filter)gé co§ol[gliodeonn erogp: 3208:3205E:03 weepodeoa Unfilter air 28ewrod
Bypass air 0p c&loopdi

eoood(filter)qpsod  3a0gdonon  [030bq odeson Bopddi [glgE(access)§Cesnt  [gopd
conzqepdl 32§§03E: [03pdq 0deson cBpddi [ggé(access)po8Eamnt [gopdooniqepdi crood (air
filter) gps3 Bsansoqe0Csg(pressure drop) 00$3:03 cwdlgoopd 03§ua §eedi
Recirculated Air qp:& Mixed Air gp:ea0g0h

Duct spot efficiency 80% §eoonecood(filter) qpsod secondary filter qps3algd 32053{ggepdl o3
80% efficiency §eooecood(filter) qpzoopd [gEosrosaqpdaacags(outdoor air quality) sacgsed:olaopd
2aIqpopC 300di{ggSo0CaengHoodi ddecood(filter) gps 0obeoEaonigtielope duct qpsa? vlogpean
20§qEeeppdes ecdandeol

Recirculated air 93ewpod mixed air 93ewp0d outdoor air gpszacg0d secondary filter 3a0(g)
o€ sacg§eonicodaopd Fees(fine particle)qp:ad c0§otqs cdaopdi Outdoor air @i pollution standard

index 2005 100 coPRgE fine particle gp:o? c0§oEqS$cdoopdi
Control

Air conditioning system qps g&:3aE(energy) efficient [gbeean saaXgs $& 20CengHood
indoor air condition gp: g§q§ 320305 control system oobsoEaozg$ cdza60001

oondeom cooling load c83abqodqpeloppe af(zone)gp: F[grrconzqepdi §oot§odadean
§eomn aSm6qE0305 CdGa0HE e

@&3:0sel operating range 20pd opBesaqiE a5p5:e0: thermostat 0ode §eepdi 98ewpod
oopodeam operative range §o0pd @§03C: 320305 93:00§ thermostat 0od98 cons§ged

@80069803E:03 320026[g00pd34l Bodude§ shut off ESEa0p) manual $p0:0d: a3eupod
automatic $p5sc06s §qepdi
Air conditioning system o€ [gEoeco(outdoor air) copdeuiqs c3maboopdi Beodd B&E:
outdoor air intake oedN20pd 1.4 M3/s coodqpagE(design occupancy density 205 1 person /m?2
[s8[8) air conditioning space oopS partially occupied [§9o0pd 32805 [gEoeco copdeoraopdsss
(outdoor air intake) o3 sacdsaeagpod(automatic)sodge eagpy) cuged
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Indoor thermal environment s20g05 reheating [gepSg¢ olgjdli 936> condenser waten solar
energy o30332addg] reheating [gpd8Eo005n Electric heater o3 205(giq i

epb3pess(guest room) (50) coodeoypaopd WBoned ¢picpt esadCop(occupant)oopd sk
2RCY §oesa0pdmn§sS Sieqpta Sscdsgps(light) $& ocodedlodyps(switched outlet) gps sm:di0d
H23m6e0gpod 3odudaepdn 3okl 200§§03 3o505:00: 3°C 0005 Bezn [gEonEooniqupdn Access
method — key 1 card | deadbolt $& occupancy sensor 0303 32a34g§Ea0p51
Air Handling Unit(AHU )

Air Handling Unit (AHU) gpscpE ao8eagp 2005 control device gp: 00680€a0: qepdi

AHU gp2op€ 329%5g[00pd cooling coil 2005 finned coil 3a§jgea00: [gdagiE 8 row cocd 6dq 1 Air
treatment process qpscl c33205|0532q) row Jqpiean cooling coil 03 0o6e0qs 82263l cooling coil
$69 000g) 00090E8E001 Beood co§qleep(cleaning) cpdes $C servicing cRdeSEacR0d
CGaN056000 Gsepzaoyed aepd

Cooling coil ¢ ogedauneax condensate water gp: 6w0500056papE U bend o} saadgiqepds

Condensate drain pan $¢ floor trap sa(ogp:opC [ogpsdecodeepdi(Air break between the condensate
drain pope and the floor trop)

AHU o3 Bod(switched off)c80500p5324l cooling coil ¢ agodaeom condensate water qps
AHU 3008:3 §oese3208 8&&giapd qepdi 0obs0Cqupdi

AHU &l fan o3wopod blower o3 305Gsoopdeedl cooling coil sa038:a3 chilled water qps
o€eepad copdoodesgl: efeoq)

AHU &1 32038:3C: qod50[gEoopd 3acgudonoy aofqiees [gapd8Eaopd abrasion resistant
2§s2000: [gdeepdi

AHU 300503 0godsqps a3eapCad&ieopdia$ esepaalgd saadolgien Air conditioning system
$C¢ ©2005a88a0p) 0ogpdigp: woodfqn oofgp: system @ oB3§uoogps oodeo(installation) consgs
olgiapoa

AHU g0’ code of practice for fire precaution ol opSsqd: 0p0snbiqpe3acdEs 83E: cpOqEpd
Operate coOqERdI 03320600 fire safety requirement qps c30dsnqepdi S:eonizng, epud onlicosesg
8320 giodgP:ad cBod50qeRdI
AHU Fan System Design Criteria

AHU o3E0nbs0800:00p5 fan 23ewrod blower 61 6e5oma0pd 4 kW 0005 eoapdlen 6320053

@o:2a03C: 8&&giapd qepdi

Fan power limitation in air conditioning system

Allowable nameplate motor power

Constant Air Volume (CAV) Variable Air Volume (V)
1.7kW/ m3/s 24kW/ m3/s
Variable Air Volume System(VAV)AHU 350305 fan nameplate motor 2005 2.4 kW/ m3/s cood
o3coq
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Constant Air Vioume (CAV) system AHU 320305 fan motor ¢l name plate reading 2095 1.7
kW/ m3/s coo5 edcoe
Air conditioning system 2005 @§2050E Gedjgoonieam $pbigpimascde $pdondGEHgC
:dze0gpod 3od[gE:(automatically shutdown) [gopdeepdi
(o) 7 day timer o3ewpodschedule 0od§je§jElgE AHU 03 cenilgta qd[gCs(start / stop) [gepd $€qepS
Manual override [gop68EquSi ongl[gts BoBge: [gpde(temporary operation) 220305 ()
§°§000 cunifdr 3c83609p0d 8052003 function §j §eeoepdi
(®) Occupancy sensor oo6sofoonifd: o occupancy sensor o 856(po) =20p8: 0dEHOHGLNOD
qo§(no occupant)or addgodagi€ @ AHU o3 qSon§(shutdown) cogepd
(0) Security system $& §ode00S000:(G: security system ¢ 2298:33058:5 pSopy) ©fup 20cHwdAgE
AHU 63 qbon(shutdown) coqegdi
320005015058qp:00pd Boncdel spdeSiqps(guest room) $& sacguSonop 8a9E3805 [giapd
§Eo0pd(manual on/off) AHU gpscopbs saorjsooopdi
eoodsgSs(air flow rate) 5m3/s coc5320pd AHU qpsopC optimum start control $05:3loC qugd

Optimum start control algorithm op€ set point & room temperature o3el 304§ oofepiqod
(differential temperature)s¢ scheduled occupancy o6l 328§ 3203C:30000 0303 c0pdaRE: 0RAdSQD

conzqepdi

006006qCs803 aSen[gd 200500(B aSoodeqC:del AHU o3 o8:00§ 3a9C 22805 [gopose
qopdI o§ 006961 880 20EdES (Jpoo) 0oPeS:dom (2300 M2) 00 Ldcoe)

@& 20’ cud8Eo0g) codeznt [giapd(Bs oB:008 3a¢¢ 32805 (GRS Cqupdi

AHU gp: shutdown [gopOBsoopd $& 00d[gI€s05 AHU $& 2005a8eom [gEusruolednd
(outdoor air intake) qps& exhaust air system gpzodcopds odEs05 qoo§(shutdown) cogepd

036005 62200OAZgIOqP:d gitsqodealgd §Egiaopd

2.4 m3/s coodspd:0000 fan system qpsopC §ode0nd00n00pd exhausted air $E outdoor air
Q232030 320700l

83C:ec0B:58:61 (00) epPC55:(10% of design airflow)oood $p54G: of 0odeopSiaaoz0dam

006e0€a00:0005 exhaust air system saogjgeolali

3[Goods cuntiesqs 320305 8AE: [grpdaon:aopd af(zone)qps saogEeoldl

2005a3Cepzaad:(air conditioningspace)qp: ©cd326000) =24l outdoor supply air ¢ exhaust
system qpopl 3a0%gloono0pd damper gp: sacdsmaeagped BodesmE(shut off automatically)
[giepSonzqepbi 006s0E0mmt qepdi

opgp: 0eepodel AHU o 3aqE [Bonfewntieny §oopdi aBopd eentsfglad “pre -
occupancy building cool-down” v @slaopdn Pre-occupancy building cool-down [gopbesao0d 3a§§0pE
outdoor air damper gp:o? 2ac33e603p05 odeseEE 8&E: rdaoigepdi 06s0E0mmtqERdi
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Damper o€ 20056qp05e52005 Bzans(pressure) o 250 Pa [§020p5 32305 damper elisagpsad:
005988005 13BG4( maximum leakage rate)oopd 100 Ifs /m2 cood cearpe 0odso5:eadgE sfor
006 00§t Bom§oopd damper 30905 B850 (leak)§S:0005 100 I/s cood wdeoq

Fan motor & power o0pd 0.5 kW coodgp:dlon 90005038 eedlgoonieon  automatic
shutdown $pSsqp: 320)dgjg$ sp07jE0E20p51
Part Load Fan Pwer Limitation

VAV system AHU gpseil fan power 20pd 11 kW 0005 oBsdlon @32005d sagodqpsa?
cB0d50q001

Variable Speed Drive(VSD/VFD) c0bsolqepdi 28ewpod Vane-axial fan [gbdlon variable pitch
blade ox6s0E000: bl

coodecodegss(air flow) 0005 8&E:ecoBagSs(design air flow)el 50% 000 386a0pd 22805
static pressure set point 20p5 1/3 of total design static pressure [§®o0pb sac[gsaes0pE fan motor &
demand o3 8&&: wattage cood po% $p5:6895¢ caqpq$Eaepd

Static Pressure Sensor Location

VAV system AHU op€ saadigiep) static pressure sensor oobsoCoonzoopdesep (location) 2005
1/3 of total design fan static pressure cood wqpsoopd Gsepogt 000s0CqERdI Main duct © main
branch duct qpsg> §0o30:0000 duct 06 §gopC major branch duct 03Es330905 static pressure sensor
gz 00680800 qERdi
Set Point Reset

Direct Digital Control(DDC) 03 320%4go0pd VAV box gpszacgod static pressure set point o3
reset apbeo: qupdil powd - set point o3 reset lower CoSGLsEEdN (22500:ed: & 00b9 damper o3 95%
a3 100% [gdo0pd 3208)
Plant

Air condition and ventilation equipment qp:ooé Singapore Standard SS 530 og&

20059052009 minimum performance o3 8qepdi A30ds0qepd
Chilled water system 2005 82262005 cooling demand sa2scd: (full range of cooling demand)

320305 3250Ce[ggn eenl:8Egts eepdn Compressor gp: slogpan cuntigla qoo§[at: olgdeoq
Compressor surging [g&[g&: o§eoq

Chiller gpsopE saaddgjeon refrigerant 2005 Non — CFC sa§jsea00: [gdeepdi

Plant room sa0p8:pC refrigerant qp: 03€0305 32034{ggts Gentgl: odzacgad cdmabeom
safety requirement qps 320305 ASHRAE Standard 15 o3 c80550q0p01

Pumping System Design Criteria
Hydronic System Design and Control

Air Conditioning hydronic system og€ 30%s{gjeo total pump system power aopd
7.5 kW cood[BeClon...
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Hydronic Variable Flow System

Chilled water system & pump power limitation 0005 349 KW / m3/s 1 0o65p5:322gC chilled
water pumping 330305 1 m3/s o€ 349 kW cood eqpsen Condenser water pumping 820305 1 m3/s
og€ 301 kW 0005 Jogpsan (0000gEaq€ (0)opodom vwxan§eam eqod pump cpdeSeecRcd 0§
66500 2060030220005 301 kW 0005 Jugpicoe)

15kW  coodfo3kaopd ecdomlgdag VSD ooeom [g§§S:03 aB§:qOoopdaBdum(speed
control device) do€ coqupdn 83E:B:58:(design flow) cood 50% cagpspdioopd o§Sopt v§eudom
(pump motor)el demand 20p5 design wattage &1 po% 0005 edGoa

Pump Isolation

Chiller oodad:c00d §oopd chilled water plant gp:ogE chiller shutdown cpS[Gsoopdesnod
chilled water flow o3 eogpggepdt Pump o 805 qepdi Chiller $8ad: 03 00§:00508gE (series)
2005002:0gE 006%32[gd eodopqeRdl
Chilled Water Temperature Reset

88KW coobypsaopd design capacity §eoon chilled water system gp: a0g0503E(comfort
cooling 320305020) supply chilled water temperature o3 reset c06§Eco00 control do€qepdi

Building cooling load 98ewr0d [gEosrosangi$(outdoor air temperature) 0303 3a6[gde) reset
[4I0958€ Qs

Coolingi dehumidifying system il operation o3 o305[gE: w§od supply temperature reset
control [gopSqepdn

Pumping energy o3 cagpspd:e0g$330905 8&E: [gapboonseons variable flow hydronic system
320305 supply chilled water reset control [gepdgs ecdeol

Hot Gas By-Pass Limitation
Chilled water system opE multiple steps unloading a3eupod continuous modulation [g¢ 8&Es
[giopSaonzagi€ hot gas by pass a3ewpcd evaporator pressure control system 22095 gq$ 1 doCq§ ocd

Hot gas by pass limitation

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

Noise and Vibration
0059§E0p) s005053290¢ (Recommended ambient sound level)

Area Low dBA Average dBA High dBA
Cinemas 1Theatre - 35 40
Private executive type office 35 40 45
General officer other private(or) Semi- 40 45 50
private office
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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
Energy Recovery

Energy recovery from conditioned space exhaust air

Conditioned space &320pb¢n air conditioningeosconsoopd  soeigpied  &dcdoocdi  Air
conditioning soediqpie cpcdodcdndeom  exhaust air qpsoopd Gooesas(cool air) gp: [gdaopd
320510009 9Bo0pod single location © cpobudeom exhaust air (cool airoedanoopd 2.5 m3/s
00053qp2dlon oBernl dlagnsaopd 3aesa:ed05(energy)qp:o? [gSqup(recover)qs 832600051 A3 energy
recovery system op€ 60% recovery effectiveness saspdiad: §eepd [9doopdn 60% recovery
effectiveness a3o0p5¢ outdoor air $& return air o3¢l enthalpy [gpzs22q105(0OH) &1 60% 2005 outdoor

air & enthalpy ¢ eagpspbieoaepd 0o aca0pSi AHRI 9300r05 ARI Standard 1060 o3 3[G&:8Ea005

0630009§sqps(laboratory system) gpss& toxic 1 flammable 1 corrosive fume 1 dust ©20p503
Olo€eam exhaust system s energy recovery cpog§ @300l

Exhaust Hood
Kitchen Hoods
Kitchen exhaust hood eiecodsgss(air flow) oedanoood 2.5 m3/s cood Sgpsdlon 3a005c3:
cosoopdeco(makeup air) copdeosgs c83a600001 copdeusqepd makeup air vedno0Rd exhaust air
000D P50t §o% cmP qupdlgdlG: mechanical $o5dgE eIeEME (GRS codx0pd GCw
olgdcoq
Fume Hoods
3268000920832038:q fume hood system 20p5 7.5 m3/s c0ad Jqpzdon 6encdd 22800
(feature) 00699 dloEeoqudi
()  Variable Air Volume hood exhaust s>§js3o00: [§8[3s design exhaust air volume &l §o% o
eaqpsp0:e30E pE8EQEdI
(®) Exhaust air & 75% o3 direct make up air [§¢ 920500 cosqepdi o3 direct make up air 205
room set point 0005 2°C o§&coe Re-heating o[gicpoq

(0) Heat recovery a30upob energy recovery $o0s(sacocopEesd[gdoopd)gé make up air o3 pre-
conditioning [gjepdeepdi
Mechanical Ventilation System

Ventilation Rates
Design Consideration

Ventilation [gjeode[gEs el epdgudgeden
(»)  =098m0p8: 9300pcd cpgpsdesep esep(occupied space)e 3a0gP:0? vudSgpoda$(to remove
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heat)

(®)  ood0%Gromigpn =odadiqps ISPy 35PoS[gdeocod 0gEBespadS(CO) 1 omgs
633005838(C0,) e0degyp: 020pd contaminant qps cudgpode$sE
(0) pqPieses c0CengPeomn ordd8Ea0d eroseepbaacag:(acceptable indoor air quality)gbe$
B[gBo0p5
Besepy GogPd 3s00de|god(continuously) coododesqepd [§8G: [gEueco(outdoor air)
QP29 2on20Bic08 qepdi
General Requirement
Sopomd(architectural drawing)qps saelopE
(o) Naturally ventilated space (000200 2203€: GLOE GEOARES GoMEwsesNE [gapd 86
6030000000 G5EP)

(®) Air conditioning (air conditioning Go:ooo:oaé G$ep)

(0) Mechanically ventilated space (fan 930005 blower 02000 ©05006§:qlge GvoEecwagnd
eom&ieamt [gopdoon:aod esep) vpg) gE:utsg> 2005005 cudlgeuiaepd
ocd[g¢  ervoferoagadeomEsesnt|gepdao:aopd(mechanically  ventilated) esepod  air
conditioning eeosqu 20000903E: GrOCEVRND GoME:E3ME Wlgapdear (00dspS:3a0dgE Naturally
ventilated space o[gbcoqu ) Mechanically ventilated c$epogE adso 6eo:d0eeaNada)

Table 5 — Outdoor 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-changefh
Offices 6
Restauranis, canteens 10
Shops
Workshops, factories
Classrooms
O Car parks 8
® Toilets, bathrooms 10
™ | obbies , concourse, corridors, staircases and exits 4
Kitchens (commercial, institutional and industriaf) ™an

MNOTE:
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 Environmental Health”, National Environment

]
i}
i)
i)

Agency

Lobbies of area of 10 m? or less are exempted from being mechanically ventilated
The air supply may be reduced to 10 air-change/h when the kitchen heod exhaust system is not in operation.
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Outdoor Air Supply
Mechanically ventilation esepqps 320305 outdoor air supply owoan 20pd table 5 o€

[goonza0pd §8:qp:ea03E: [gdeoqepd

Table 5 og€eudlgoononpd eroofecuagadss(ventilation rate)oopd do§ cgdepiesd§(normal
activity)sa§§op€ heat gain qps 33030500 [3620p5n Abnormal condition gps [goagE e50030Be 324
Bigps 0050380 do€aopd FeSqps eocdeggp: $E oSqPd  omogbomseli  =a0god
ventilation rate o3 codoB:eosqepdi

Refrigeration machine qps cons§ep s098:03 sa505:e0: 2.5 I/s per square meter (00d00DqS:
Bomagi€ .9 I/s §5¢) [gC ventilation [g8e320E005 Gozeepdi

o0deensopgps(operators) 20056o0E20050m 658Ee0qs S2005 00desi(machinery room)
qpeel 320§ 00p5 crooo(ambient) 320§$c00d 5°C veoypeoq)

3200050 @oo:opE edleoonr eedfgeconiean 3aeSiqp: 320305 Qualified Person(QP) 2Bewrod
200583Cep authority &l opproval c82>620001

Fan System
Car park

OMIgPIE CRODCDIGIN oNRESG5OSYPs(carbon monoxide) $& oogpican GauConadod
Bseonyalope  ogodaoneom saep  gps(other combustion products)o?  cudgpsode$ 320305
326800053203038:  omconepesep gpiod eovoCecoogod(ventilation)  comEeznglgapbeugd
83200005

Natural ventilation co5000:0000 G5epe 03¢) 22680005338 320p8:§ oconqS(car parking)
esep qpP:0gE supply air coggls $& exhaust air cpodudfgts ogpS8Eea00 mechanical ventilation
system §eepdi AB system 2000 cdsn§oqi€ car park esep cocopd(volume)el (6)sosE Bgeom
[gGoeco(outdoor air)o? copdeuseepd

Commercial(§zo§:33(gd =aadgieom) 36800059 ¢pipE8eom car park gpiog€ omgps
0880§00pd =g (low occupancy)sa§§ot omesdesnadsdoy gbig|(0)§o§ 3o08: 25 ppm cood
0e0qPeINE cB8:000l: crootecoogndss(ventilation rate)od caqpqi$Eaodi

Residential parking area qp: 3903053 carbon monoxide level :Dé 25 ppm averaged over an

hour period coo5gp5:dlon ventilation fan gpzcd 305088E2000 (switch off p68Ea0pdn)

Car park ventilation o€ eoocopdeusgt:aadEs(supply air part) $& ecoedEOOS[EE:aa0Es
(exhaust air part) oe) () §oopdn Exhaust air &1 §o% o3 qodsooyodsmza[gCesep(high level)o
9S0peepdl 03§ exhaust air §0% o [138gE 3a83(low level) © @SLPGERdN

Low level 0920056005 6pog€ Gupbupoopd sacdlad(exhaust air grille) el 32[gCad: o508 2005
[364{gE(finished floor) ¢ 650 mm cocd3efgCeoq)

GC0C0056L:000036Al0D(supply  air intake) 2000  226800053536IGCLEOO00PIFEAD
(exhaust discharge opening) ¢ 32505:902( §)80300005 Je0:e0m G5epaE aepdi

14-14



Clepatieclostont Chapter-14 Singapore Standard 553

Car park 32038:§) supply air outlet gpsaopd G5ePoRE:R AdeNdGIGLLWM qesnt
[giepSao: qodi

Car park exhaust air o3 g§opdS(discharge) qepd esepa0pd croofedod(air intake opening):
odskedod(doorway) 02005030 Fa5p5:e0: (§))80m ogdcoseepdn Exhaust air gp: 836e000b=f
3203C:33 [§§c0pd woleepod8esnt Bdaoseepdi

38325038 0026000 36E00RIBYPE eponcHB gopcdecu(exhaust air)qp: godopad(gls
ol
Aboveground Car Park

Aboveground car park 038 natural ventilation opening saquoSooé car park floor

Mechanical ventilation [gopbeo:q§ oodn Natural ventilated carpark egep 2opd ventilation
opening esepe 12 m 32030038 §eepdi 9300r0d cross ventilation [gdesan[gpdeosqepd

Aboveground car park a0god smoke purging system o026s08q§ c332630lon 1 code of
practice for fire precaution in building ¢ 329/05q2:3309¢: 0oOs0EqEEdI

Aboveground car park o€ cross ventilation [gbesa¢ [grpboosge: e§don saednd(opening)
G$eP © 12 M c005360sa0p) GHEp g2 320305 natural ventilation opening o3 0§ % co0d Jypse3ot

[giopS eosconzqepn
Natural ventilation $& mechanical ventilation c303¢) 3295sgjo0pd=e4]

()  Supply air cusg§ecdi 000s0Cq§ wcdi
(®) Exhaust air system 20p3 1.2 air change per hour [gdeepdi

() eopdeOlod(extraction point) gp:oopd 22863Cs(low level)og€am coneepdi Exhaust grille ¢l
036eds (top) 205 [036seEs(finished floor) © 650 mm 000’ JulgE coey

Natural ventilation opening e§oo0000 mechanical ventilation esep 32090561 2% 000>
qpzdlon eoocopdeosgs (supply air)ecd
Natural ventilation $¢ mechanical ventilation cepe] 0o6s0E00s6000 Za0g0y0d005 car park
QP2 320305 6330050 @LI:FORE: (GRS 00N
Table 6 — Mode of ventilation for aboveground car park

Size of ventilation opening Mode of ventilation to be provided

(% of floor area) (Natural ‘NV’, Mechanical ‘MV’, or fume extract)
Zane 'A’ Zane ‘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 MV

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 ventiiation opening
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Basement Car Park
Basement car park qp: o3¢ o0beo€aon:aopd mechanical ventilation system qpopE 30023
00pde0:00pdGrEI0000pSB:gSs(volume  rate) owdanoopd  exhaust air volume rate 0EdNCO0D

Sogpecoqn 0323 Boqpsgliclope car park 0od9ad:o0pd negative pressure [§0e5c386o01 Negative

pressure [gdes[gCelopC car park sa0pts§ enobeg, aB(noxious gases) gp: cpgpsesep oofgieam

GSEPYP:Y Gepodagsgie omogud8Ea0di

eam0HopEenjgooniean 83E:deadg0d(design requirement) $& a3oSo8eoqeRdi

() 005g),098{gCs(break down) [gbo0pd =adl§jzopE air flow capacity oodoodeoy oyfesanéi
20050005 6es(run) 6588e30C 8&E: cpboonqupdi(car park 0odead:odGIEs0> break down
olgdesnt sagpdiads (())0E:34) 8&E:[gnpboozaepdn)

(9) Duct section qps30sad:cd common duct work (g eenE:8Ee320E [gjrpd con:§Eaob

(0) Duct section qps 0069giE:d operate (p68Ee3xEi control cp68EeeME [grpdooniepdi sacopt:s
o0d99eloPE 00dg0d0gE:0038l§kopE(in the event of failure) oofgp:eoon duct section gps
20050005 6e2E:8Ee3E [grpdaozeepd

(00) Exhaust air 9288 $& supply air 320€:0303 electrically interlock cpOoon: qepdi Exhaust air
2080 qodag supply air 320803 qooog(shut down) Goqupdn Supply air 323Ce qodage
(e6wnEscon0qiE) exhaust air o 5o (shut down)eogepd

(c) Exhaust 323CssC supply 23E:030005 principle source electrical supply ©§§6o05 a3ewpob failure
[§936005 =acdm0e0gpod soodcucdewnts(operate) es$Eeant [grpdaon: qepdi (Emergency
generator [§¢ cenC:8€eaE power cable gp:cd 0o0s0C0oqepdN)

0060060005 Jqpsoopd basement car park gpigdagIC 006c0b $& oodoodeRjoR: Grogp:
©GEPe§Na%6308I(intermixing) $&E: cpGooqEpdI

ocowsd: basement level o natural ventilation q§e$ [§08Eeome[opE  mechanical
ventilation c3226q/050% a[gpEsad(modify cv6) 8Ea0pd

Natural ventilation opening 2005 2% of mechanical ventilated e§oxs& p3qiag€ supply part

o3 omit cpd8E2005n(Supply Air cosg§ecdn)

Natural ventilation opening 20p5 15% of car park area served cood e$pd:qi€ MV system o3

6220050 2203E: cagpg| §E2001

[03em:0005 basement car park ogE natural ventilation $& mechanical ventilation G303 6823053 @

32038 320p 53¢ 20)4g§Eo0pdi
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Table 7 — Mode of ventilation 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 Extract 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 natural ventilation cpening
Zone ‘B refers to part of car park beyond 12 m of natural ventilation opening

Smoke Purging System for Basement Car Park

Basement car park gp:og€ onbeo€aoniean smoke purging qpsoopd code of practice of fire
precautions in building § dl§leooo 2agEdgP:ad A3odsoqepd
Fan System Fan Power Limitation

Mechanical ventilation system o€ saadigieoon fan qp:oopd 4 kW 000 dqpseon gbem:
(power)o? 320%4g|dlon 6320050 3291050303 c80dg08epdI

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¢ saadigieon fan gpieil cubom power 2000 11kW cood G[o3dlon 6320050l 32109
o3 a30550qepd
()  Fan 20pd Variable Speed Drive (VSD) o3 322%(qq) electrical $05: [g& control codqepdn Vane
axial fan [gbclon variable pitch blade o3 saa(qje] mechanical $p5¢gE control cpdeepdn

(®) Air flow 2005 design air flow &l 50% $620p5 22805 static pressure set point 2095 1/3 of total
design static pressure [§62000 2a9logE fan motor i demand o3 design wattage &l po%

s05:63:08 cogpg) §Eqepdi

Kitchens

Mechanical $p5{g¢ ventilate cpboopd kitchen gpsoopd 00d50§nqE kitchen & cocopd
(volume) 0005 3280( jo)empieann Gro Ve o3 copd Gusgepdi coodeuiqeRdi (ie 20 air change)
kitchen hood gps 220%:gje5000088ll Gunties0000 3a4l(in operation) ogE kitchen hoods ¢ §60005

c80da0pd exhaust air 0edNo3 c0pdoRed 8E2005i
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Kitchen Exhaust

Kitchen exhaust hood qpzaopd eloPecsd qodlgodlgl:s aBwwpdd cooking process o
ogodaneom B:digps cppdaqps 938sqp:(Grease-laden vapour) qpod 9B6:0n cuSgp:§tesant 83E:
[gepboozqepdi  8BeuSoncdaopda3foon(Grease-removal  devices)  gpionbsoEaoniqeodn  Fire-
suppression equipment gqp:od calE8sqp(roof) $& Iee005IRgEO$[gE(Building surface) gp:o
GosgP00DY Br00pd codseepdn giodsgcoeepdn Exhaust air qps g&oood(discharge)oopd esepod
oo[gp:e000 FepypPsgE Bodaddionudl omaBioonigts ofey

Boocdgp: 1 0226000588 qpr 60HBBEG:] §eomn  qEd[godoopdesep(cooking  area)
a30pdd kitchen qpse mechanical exhaust system qpso? 92680005358 3203C:§) oofgseom exhaust
system qpesC oBegpegdesnt [gopboonsqupdi (Fan gpar duct qps o oofgeseom system gpsgl
FopOORGEPEs 3203gR¢ of)

9500050305600 exhaust air 03 32022034 320305 AdGAXOSE> Make up air 03 Esc0:
copdeusqepdi Kitchen hood ewolsesd$(in operation) o kitchen area o negative pressure
[§6e=22€ oBS:000: qubn Table 5 € §oopd ventilation rate qps3a03E: [grpboozqepd (Kitchen hood
662820005 [gbeol weewroopdgbeon)

Kitchen exhaust hood &l exhaust flow rate Q [m3/s] 0 6222053 deo0s0s(formula) 2203E:
030508 E2005n (Kitchen hood 2005 island type hood [§9¢200 63300501 udgjronn? saady$Eaopdi

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 surfacel m

W = Width of cooking surfacei m

H = Distance of hood to emitting surfacer m

F = 1.0 For heavy duty high temperaturel 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 dutyr medium and low temperature cooking with equipment such as ovensi
steamer rangesi griddles and fryers.

(Wall mounted hoods) &&ogC §odg) oobsoooneomn hood gpsa? island type hood 339

©050p 8E20001 3 6lo3p¢ 2200050 eudlgje? Sadig§E00I

Design Consideration
Kitchen hood $& kitchen exhaust duct 032005 somsaopud ofjeom 1 SieaontiEeom
Faepocgqp(unprotected combustible materials) ¢ 82505:80: 500 MM 330703360:0pE cod:gERS!

Exhaust air qpzo? 22[gEad 030505 000d0deepdi sacemodeedel habitable areas esepgp:e
Got0pd GsepaRC gSoood(discharge) qepdi oofgprecooedod(air intake) esepgpie ()80
32030038 g&oodd(discharge) cpdeepdi

Kitchen exhaust duct 205 oofgpzeomn seSiqp:o? [qodeoypognigs c83200g€ kitchen duct o3

structure [g& om§(enclosed)oon: qepdi oBa3 ¢lgepd8Edlan kitchen & fire rating $& [godogazoopd
F08:a fire rating 03569 90505 J[gCo0pb fire rating 3203¢: fire rated duct o3 oopSeeoncdqepdn Duct
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& 9503E:88s(internal)o? aoem 22[gE3E:(external)d fire rated [§0e320C [giopdqepdi Duct rise 9095
masonry shaft [g¢ ¢sspS(enclosed)q§ c3=a0dlon kitchen duct o oofgpseoo duct gp: 1 oofgpeeom
service qpsai installation qpse 9B:00§[gbesanE compartmentalized [gde30E [giapbeepdi

Kitchen duct qpsop€ fire damper gps 006s0E00ndgE: olgjq

Duct
Kitchen exhaust duct $& shaft gp:od effluent g0’ oodgpiq§ 320305 3=abeom crodgss
(air flow rate) soedlop€ 206[gde) 32g0dsnos(size) ageqiud quRdi

Kitchen duct qpzo? 6829053 2203 [giapdeepd
(@)  (0.4)8c8c80m 200§00p5 mild steel coga[pdgé [gepde§Eaopdi(Mild steel of thickness not

less than 1.2 mm)a3eopod

() (0.2)8c8c80om 320p800pd stainless steel 209 [giopdeSEaopdi (Stainless steel of
thickness not less than 0.9 mm) - a3eopcd

(0)  oofgpieongllgoonongd sa§jimaeniqps(other approved material) 03g€ [gpdeepS

Kitchen duct & osepgp:od  cofglieqs [gopd8Cesnt 8doomqepdi  eroogodedod
6copOGOlo5(opening)qpsoopd 20§qE:ees [gpdgs adea05200d 3a0qud feepdn Kitchen duct gpsel
326p003Es(run of ducting)el 32§69 csepogt drain 260l0d consggedi

Exhaust Hoods
QoRlgodepy B:drgp: 198sqpa(cooking vapor emission) 03 ©&opl @OLRed kitchen hood og¢
exhaust air flow 2005 0.15 m3/s velocity cood Segpscoq

Kitchen exhaust qpso? eaeloppo0pd qiodsn[ge(hard-faced) §eox BiwecnE§Eaeaon mild steell
stainless steel $& aluminum 02005 200gea§jE3PE24PHgC [giapOqeRd

Seam qpszaopd liquid-tight seam gps [gdeepdi Joint gp:ad fusion welding! lopping: riveting
soldering a3eupod oofgpieomn condd(approved) conzaopd $05:qpesC [giapdeepd

Hood gp:og¢ eaggodesoselop§tennn Bod(washable grease filter)qps oodeo€ao: qupdi
Bod(filter) gpzod 309050007 [gEd0psesmi [g§copdondent §e3nt [grpdoosaepdi sBob(filter)
328:038 20g83008: 603885t (air leakage)o[gdesant [girpdooniqedi

Hood & a0p8: &§(internal surface) 0005 e3lEa8od(vertical) a3wupcd edlEc8odgd: ¢ Go°
00058 weentieamn qbieontiqp: [§0qepdn sBodgindsngE(face of filter) 20pS e3lE80dqds (vertical)
a3 e3lCa8adqe p0° c00d Secenticoq

Bodel Baansogeotig(grease filter pressure drop)od 03E:8CqS 2005 esepi 26D
a300pod assess §aepdi

Canopy Type Hood

Canopy type hood qp:ei 288ad: esep(lower edge) 2opd(cooking surface) giod(gEd0pd
esepel qod50[gCe (0. )80 condedan Bewrod [M&yce (J.0)80m corddusdeoqi Hood oodeod
00220000 G5epe 150 mm 3:5[gEon0dad eloPensd qodgopd IFqpa ogpdSqp:(appliance)qp:
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oegpoSeoq
eq§easeqps(bathroom) 36oogp:sC  c0§oCeseqps(toilet) locker room gpisé 030303

;adgoopd  seefgps(Similar  facility)gps 320305 2000008203 GrvoEecoogad(ventilation)
o638 [grpboonsfge: o§don mechanical ventilation [gepdeos qepdi

oBapeSiqp: 320305 supply air 20pd [gEoscu(outdoor air) o ventilation duct ©ods0&
G038 E2005

Air condition unit 0o60€ Gozc00:§E2001

[gion€edlodgps 9ondeoé naturally ventilated cpdeo:§Eaodi

053kgpi0pE GrooCaedlod louver qps [girpdaosgEiyt ecvoleroogn’ eomE:eo§Eaoddi

Exhaust air qps3acgod sponxcd:  copdeosepdeco(replacement air) owdanaopd 9Go00d
odopdeco(exhaust air) 000D Segpieos)
Exit Facilities
Exit facilities qps@i mechanical ventilation system gp: 8&E:pO[gE:sC operation cpS[gE:cd
320305 code of practice for fire precautions in buildings di§oopd opbsgd: 0pS:0&:03 A3odsneepdn
Exit Staircase and Intemnal Exit Passageway
Exit staircase qp:s¢ internal exit passageway gp:6i ventilation system qpzoopd Gsn0dewd(gdl
F2ogP20% 3055266
(o) Exit staircase $& internal exit passageway qp:ei mechanical ventilation system qpsoopd 4 air
change per hour [gqepdi (00650§cqi¢ A stair case Bwwpod passageway 329§scpcopdel (G)
80 e Gron’ BV Gusgepdi )
(®) Supply air o3 [gCow 0303§odurgepdi ddecooledlod(intake point)el (§)80 0vodcopdogé
©pd0a0p) eroagodedlad(exhaust discharge point) ¢ oeoq
Smoke Stop and Fire Fighting Lobbies
Smoke stop $& fire fighting lobby qps3a0g05 ventilation system 2005 eImodewdgd
F20qP20d 30550860
(o0) Smoke stop $¢ fire fighting lobby qpsci ventilation system 2005 o€ecooon(supply mode only)
[3©qepdn Ventilation rate ¢ 4 air change per hour [gdqepd

(®) Supply air o3 [g8oe 0305§0dupqeRdi ABecvofedod(intake point)ei(§)8ox  vodcopdopd
0pda0p) exhaust discharge point ¢ o§eoq

Ventilation system for fire command centers 1 engine driver pump rooms | generator room §§
8ot 6dnH0300050000 0gRdigps codsepesep(space involving use of flammable and explosive
substance) qps& 2005630005 2agdEP:0d 6300503E GwSgoonzooRdi

3200050 soediqpuesapqp: ¢l 8&E: $& operation c30005 code of practice for fire precautions
in buildings 03¢ e opd:qP:opints qpa’ cBadsnaed
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Pressurization System
Exit facilities qpseil pressurization system qps 8&E: [gopd[gEs ¢ operation cpd[gEsqp: 320305
Code of Practice for Fire Precautions in Buildings og¢ dl§ieao 0pbsqdiopbimnts qpiad cdodg0qepd

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

Basement 03¢ 22096006 oBEes[og0005 cpgps §esapqps(occupancies) gpssaogod(basement
car park c$epe ce))mechanical smoke control system @i design [gepdd $C operation cpS[gCagp:
005 code of practice for fire precautions in buildings o€ deom opbsqdiopbionts gp:ad
cB0d50q001
Section Four — Auxiliary Equipment

o)3208s(section)oopd mechanical ventilation o3eupcd air conditioning system gpseil 32805
20C{gbeon air duct system gpiel 8&E:pSlgla  oopdesonadgEs(construction)  oodeol[gEs
(installation)qpso? cedjgoomzoopdi

F6e000mPg: Se000Caopdmndl Sigp: wopoodes $E SsSigp: ofbeogsanogad 83
c33209/05(design requirement)gp:od [gpd8e320¢ [giopSooniqepdi Code of practice for fire precautions
in buildings 03¢ Ao opdiqjPsopbionbigpiad cdadsnaepdi
Design Considerations

Air distribution system & duct work gp:od 8&8: [gpboopd =odl duct 3a0E:3 §eoon air
velocity 1 material egequd[gCs $& duct gpigjepd[gts 03B copdogtopsnigqudi

Ventilation duct qpsoopd smoke stop 23ewpab fire fighting lobby gp: sa038:0¢ [godo08:ge
olg ececgpamn [godoossogiqag€ code of practice for fire precautions in buildings 0E d§eamn
0pd:qjs0p5sGigPiad AB0550qeRdI

qodsooqod(ceiling) & [3&eCs(floor)  [ogpsesepo’d  concealed =a[gd  copbieomC:
qodsooqod(ceiling) $& ealESs(roof) [ogpsesepo’ concealed 3:o[gd copbseoms raised floor $&
structural floor [o3psesep o3 concealed 22[gd copd:eomE: 200deAHSE0RSN

o3 concealed space gp:od 630053 3dc[gEacsqpel [geddagE plenum (scogp: 9Beaxnd
consepesep) 339D 320G 8Ea0pdn Concealed space gp:aopd Googps cgodedgy B:eoiognig(free
flow of air) 350905 3200:3288sqp: 1 Bodadgqps(obstruction)e§cos

Concealed space gp: 220pC:0pE Code of Practice for Fire Precautions in Buildings o3¢
Ao opdsgid: 0pbindigpia’ c3odsnqepdt o3058a0pd ogpdi(material) gpasC service gpzox
§eepdn

Ceiling membrane gp:d Go205GL:00:6aY SUPPOrt qPzo0pd B:weront8Ea0pd LgEds(non —
combustible material)qps [g6qepdi

Air duct qpzod 00058E20¢) Groades?E Bewpod crouddofgl: olgdesmt [grpd conqepd
[glgEaB8§:B6:(maintenance)q§sacgad $& operation [gopdes 320905 Beabeam 326005 (0pening)
qPze B ©pda0pd ecdza06000 36d0d(0pening)ode gulgi Duct 32038: 3280500§0dqps(debris)
oqp: $¢ Secontagudoopd saepgpi(combustible material) §8E0pd csep! peosesepd esepypiozt
Baepgpied  cudgp:  0dg830305  saedod(accessing  opening)gp:  codsfeosqepdi  [god$E
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00058&@001 ¢E8EGom Gruagndedladyps(removable grilles)od screw gpzod saadie] access opening
g0 2229g 8 8dconzqepdi
Locations of Intake and Return Air Opening

Air-handling system gpseil [gE€oecooeda’(outdoor air intakes)qp:od oofgp:eoon ventilation
a300p05 exhaust gpzel coooednd(intake openings)qp:sa(gd 2005005 vaso§Eaopd

Air-conditioning $& mechanical ventilation system qps3a005033206000 outdoor air intake
(ventilation $& pressurization of stair shaft qp:3a0050]) qpsoopd 32[gonadeds $6qp: (external walls)
$C @alC:(roof level)qpiogE 0opbeepdi 9Bpom ¢Simags(contamination)gps or&:eoonl F24a0:gp:
(odors) edleom GroeomEer00803 §§ELRS [gdoopd
Air Handling System qp21 Mechanical Ventilation

System qpsi pressurization systems of exit staircases and internal corridor gp: ‘?@ smoke
control system qps320305 outdoor air intake opening gpzei (§)300 2020038 68205 GrLEOdEP:
9800056 3a60lodyps(exhaust discharge opening) o§coa

[g€oecootednd(outdoor air intake)gpzaopd oofgpieomn saeeoncheadypsei(kitchensi toilets:
car parksi cooling towersi laundriesi rubbish dumps or plant rooms ©20p903¢ g&c0c5eam) exhaust
discharge gpso (§)80200005 36020000 G56paRE feoqeRdi

Outdoor air intake gpsopC adeqpeod0d§Ea000 adaom(insect screen) gpily¢ om&oongERdI
3:6q005g: ©0E8E6ENE [gIpd omegudaonigqeRdi

adaom(screening  oJeopod  wire  mesh) qpsoopd  2deqpeodcd§Ea0R)  FaGEanigp:
[g0e08epdr @omaz053agud3ae:0005 10 mm mesh cood Selo3coe

Cooling tower gpso cg€oCamoopd eeocdeaedlodyps(water droplets)od [gEosrooednd
(outdoor air intake) qps 92038203 woCeepad§Eesmomazud omsadiooigqedi

Return air opening 22scds $C outdoor air intake &l opening qps s0:dep0pC:03 SieaonC(gt:
0o [30eo$Ea0pd Sgdedyps(lighted matches) ceoxcBb0dgps(cigarette butts) 02005 o} voleepad
§Eeant [gapbooaepdi omngudomsadioonqepdi coood(filter media) qps 228:038 9[g| vese3ME
(shallnot be deposited) [gapboonzaepd

Air conditioned space qp:320305 [gEoerootaedad(outdoor air intake)qpsel GI20056[g2000
2[gCo0d§ eanodely [3&{yCesep(outside floor level)o 2.1 m cood JgEaopdesepogt §aepd
F0R0[GE  0II00%EP GSEPYPH CWIOEIPAIYIGID GHEPYPFE LOPIFRANEED Gsepyp:
320905(gd00p5N

FHoomgps  ofoleSigps(toilets) & Bogpiel  qodjgodepesepqps  83eqpE(domestic
kitchens)qps &l exhaust duct gpzaopd oofgpeam duct system gpzg&aondoonsgls(connect) o§eoqy
(inlet of the exhaust fan esepecde])

2ndg A3 s005¢] 00s0Coons(connect)don  fan gp: copdudd[gl:  oopdsaslogt

pesBEep ;oSigpie  GrogPis  eepegnaygtiedesmt  [gopdoongepdn dadeam  dB3um
(device)qps 006808 conzeuiqEpdl 936005 005¢3cRo§qps(industrial) a3eupcd B:goigd gEdlgIEd0Rd
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B:3eqpEqps(commercial kitchens) &l exhaust duct qpso?d ©pda0pd duct qpsly) eepes[gtiedeoad
a8:00§056 (separate system)§jgges20E [gapSoonqepdi
Exhaust duct qpsoogd [gEo(outdoor)ad oBod§od eepodesant  gopcdqepdi Discharge

cdeepdi Exhaust air g§o00depesepaopd cpogascubs(pedestrians) 3a8:03¢ aopdfesdon eemadaelg
esep (outside floor level) ¢ 2.1 80300005 JgEoopbesepogt feepdi

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 gpsoopd eooagseponod(direction of the airflow)sac3Cs sooHooieom
Fe0odgps(joints) [gdeepdi

Transverse joint qpsaopd duct 208 (section) $6903 6ope00d s00dep Gsep[edR: ccvag:
cobseloypCs(direction of the airflow)sC (£0)80§ coonCoes [gdeepdi  Duct & §dgpi(walls) o3
GE0N09050g0:60x Gsep(penetrations)gp:cd screw gpsi pipe qpsi rod qpsi wire gp: ©20pd 0gRd:
0obdiei{s [Gopoooeepd
Fire dampers

Fire damper qpsci 8:3cd$E[gC: spsol(fire resisting rating)oopd  ventilation duct
[gobogmi000d soefkel Sdqpa(wall)sC [o36:eC:qps(compartment floor) ol 8:3ch$§C[gE:aasot(fire
resisting ratingJooo® o§&coen Code of practice for fire precautions in buildings op¢ d§eom
opdiqRiqprsd oBodpdqupds

Duct qpz0d aB805q058:8E2000 esepypiapt wonbs0Coomsq 0068080036005 3320600
Fomz0pudqPs 28200032 [giapdeiconigqeRdi

Foomgps(toilets) $& 0eomE:0000 20883:qp: 20056e0E0Rd return air duct qpso? supply
air stream §ep GsepgPse 00058E20¢ Go:00pd6sepoRE 0680ERqEEdI
Construction

Supply and return air duct qpsel 303E:q10550[qEqP:00pd ofi 2685¢ 3080dgp: peoesgl: ¢
0E:60:606$320305 00058E20g eypgodeoaeRdl o3cHex(gt g&on[gtiaa(abrasion)od 998E2000
H2§sz000: [gdeogedi
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qod§ooIEdgPia0ptsq sepypi(ceiling space)o? return gqps agn:con§Eep air plenum sa(gd
:20g0l qEO§00PEGqPs  Gominadsqpe(ceiling and the side-walls)od ocone[gé  eqplg:
(plastering) $& @s0:ap05[gCs(painting)ad [gepdeepdi Masonry duct gpzadcopds aBoyadlgbesant
0005820 [g[pSqeRdI

328E:8[9bq5c3eom(rigid) duct qpsa? steel 1 aluminium 1 glass-fibre batt 1 mineral wool $&
oo[gpglg|oontean ogpdiaadranonigp:(approved materials)gEoos [giopdaepdi 0005apaeRd

Duct 9300705 duct lining qps 320305 03000006000 glass fibre batt ofewpod mineral wool
200D air stream gz 0305§050860p, e50lon 0B0den ¢§:[gE:(erosion) lgdesanE coCengdeom
omaRudaqp: [gepd cozcoqeRdi

Duct gp:o? sturdily supported [g®e=2o€ [gopbaepdi Duct o eooncd3:euiconiean hanger
$C bracket gpzaopd cogpeadjezaens(metal) qpzoo [gdeogepdi

Duct o3 02§oon:000d ogpbsgp: duct lining $& flexible connection ogpSs(materials) qpsoopd
8:06000E§E20p5(non-combustible)ogodsqp: [gBeogepdi

adeod  Bedqedmg  ocgegplomnoogd  mefgmeesqpy  8:econt8Ea0pd  ogpdigps
(combustible material)o? s20%{ge005 6830050329105qpHs¢ [gRddeoqedi

() Code of practice for fire precautions in buildings d§eoo spdsgpseacdts(methods) 0862006
conq€ 8s8sq|, ss8s(surface flame spread rating)oopd 0cow3290¢(Class 1) cocd w8Gcoq
3268000720961 qod§Oo0d 8:8sq),$583(flame spread rating)oopd Class 0 [03qi€ duct lining
0gpds (materials) gpsaopd Class 0 rating [gdqedi

(9) &eoonloopdmndl of duct opC 30goons0Rd ogpdigpiaopd 8:d & =edbonCeoapd
e0odeg oganedle $00:8800y) $p5:0000d 0gEdig: [§dgERdI

Ventilation ductwork $& terminal unit qpslgdlo3eoon ventilation grille qpsi air diffuser qps
0020p5035& 8005030000200 flexible connection gp: &l 3agp52005 (j) 802000 dcoe

209 50558 qpigtieoElgdeom ag spsgqps(thermal movements)od oxogudgsonosot
00020000 flexible joint gpzoopd 250 mm cood Segqpdeoq

Flexible joint gqpso? 2209050008:0600H8E a8ewrod &:oonteeantfarpd('not easily
ignitable’JogpSsqpegS [gjopSoonsqepdi adugobigpsoogd British Standard BS 476: Part 5 82 08:000
00020005 0gSegPHlgdgERd

Duct 8m:0d:0p8 20§qEseeplgopdgssaogad aoangpoopdesepypiogt 3aedlod(opening) qp:
conseepd

Air duct qpai air duct support qpsi fitting qujsé plenums qpzi( joints g2 seams qpsi stiffening
qpa reinforcing and access opening qp: 9201350€)03 ASHRAE Handbooki IHVE guide book a3eupod
SMACNA Manuals o [ggp&:0005005000:00003209¢:  duct gqps [giopd[gls onbeolgé: dqSdp3seqps
(construction standards) 3303z [giapbeepdi
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Ducts and Plenum Sealing
Ductwork $& plenum qpzod 3200050ls05sqp: 3203E: seale codqeRdI
Pipework
Air-conditioning system qp:opE dlofeox piping system qpzod 8&E:[gpdlgEs(design) $¢
00beol[g: (installation) 320305 632005665(GAl SagdgPinds SpojEoCaopd

Design Considerations

sadigepdogobigp: egeqiuigts(choice of material) 305sa0p8: cqdieol:gSs(rate of flow)
obeeo:g$ [glaes sacguSonopeepa§Cq(accessibility)  03905qodBigqpie a0mmagud cudtq
(protection against damage) 2deqz000Og(corrosion) Gaode [Gooosogp:od eepEa3dy (avoidance of
airlocks)  water hammer [gocogogpicBomagud8Ear epndadyp: [gdedg(noise transmission) ceel
[g§0msq $E onSalagps(vibrationand expansion of fluid)i stress and strainsi ©20pd3ag/0dgP:0d pipe
work & 200593€ 320004320305 design cvS[gEs plan cv[gEs o3ma0god copdogE: 0EdgIEd qepd

$Qqp2 [036seCiqp: 00d9sE oodomacpts [gbagniaopd  Jodyps onbeoleSesepyp:(passage)
320305 protected shaft gqp:od 32054{g§Ea005

Compartment walls and compartment floors gpzopE 3odgps [godagniqSeacgad saedlodyps
(passage of pipes)od gE[goopdn B Jodonbsolefesepqps(passage of pipes)od 2030305
(protection) codeuiq§ cB3a600p01 oBeodd code of practice for fire precautions in buildings op&
Al§eom opbigdigpist 03058qepd

320Dgoopd80dgp: s c3mpbcomm  §EeSg(adequate  strength) $C  ooogRd
$8Eg&s(durability) §eepd

3o5(pipe) qpsa? GoonaHoo: G:000:6a0 SUPOrt gPzaopd adeaodeon JCeke §eepdi Pipe
support qps [gbeox hanger qpssé bracket gpsaopd cogp|(metal)qp: [gdgepdi Pipe gp:cd 03905
qo:8E000esepypiopt  wonbsoCoosgl  00080CoNPEad  B=0eoD  ZomORUdYP 324
200012 [giopOeusconsaepd
Installation

Pipe qpscl 2a§jp3aoiqp: $C 32003g|0020000 fitting qpzoopd §pbgudoozapd cobesiadgyp:
(intended service)o [Gee[gpode320E pdesorEeu:daed

Equipment [gode$1 [g§000q85C 3000:00:cd0000q§ 300305 Jodgpiondeagpadopt  §ood
§ad052005 union gpsi flanged fitting gpz Bewrcd valve gpzod 0o6s0E0ogqeRdi

Standard fitting qpelg6o00 tees 1 elbows ©20p50303 3303(gepdn 88w0m [gepdooneom
(fabricated fitting)qps 936005 non standard fitting g0 saadse(gey

Pipe gpsi pipe support g fitting qpsE valve qps 0% ASHRAE Handbook 1 IHVE guide book i
SMACNA manual a3e0p0d saqp: 320332009gj000:000) ©33p0¢pe(piping handbooks)e [ggeS: 200dedd
conseomn 6§§6pgSsqps(construction standards)sao3E: [girodgeRdi

BaonsgCaopd 3aqpdyps(pressurised fluid) 2005 3205g|epdBadqpd saadiolges B
588q 062000gi0(pressure tested) g cB=a60001
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Air conditioning and mechanical ventilation system qpz§ pipework o€ saadigoopd thermal
insulation qpzs¢ 2005a3800p53aepgP:00p5 683N AEgEdqPESE [Grddeepd
Pipe qp:og€ vapour barrier lining s2[96$C adhesives shall sa[gd saddgoopd thermal
insulation ogpS:qpsood  code of practice for fire precautions in buildings § d§eom spdiqps
(methods)sac3C:  06:000002:0gE surface flame spread rating 90pd ocowsesoC(Class 1) coob
o8coq
;eenodmdel flame spread rating 20pd Class 0 [§09cq€ o thermal insulation
ogpbigpzoopd class 0 rating [gdeepdn ocodoond(plastic) $& epooo(foam rubber) qp:od insulation
materialgps 92[gd 3205:{g§E2005
036005 aBogpdigpoopd 68305AlEagIrHodst dBopdqed
() Bogpdigpeoopd(material) 20pd &:wecnEEeomi eanlesanpddiond [Béeocon Ia§jeron:
(self-extinguishing type)§js [gdeepdn 2005e3Eep scrmdE(relevant authority)ode gE[gqodefias
83200005

(9) &:06ent8Ea0p) 3x§j3aens(non-combustible cladding materials) ogodbsq  hybrid plaster
3202t Bovrod metal sheath 0303 insulation material =2(gd 32031 {g$E00p5N 2005e88ep
gamdE(relevant authority)ade gE[gigodaopas 332600051

3268000920961 00pSeaonodd(structure) $E0005e082000 element gpsd [godo0S:0g0:0000
pipework esepgp: 936wp0d  ©pd20pd3GAlG(0pening)od el &:eaunl[gtind  omazLdoopd(fire-
stopped) ogé:qp:@é 8(359%,619@"

Pipe gp: [godognsoopdesacdlodgpicd saesiel fire rating $¢ sac0Copndeom &i3ciy $§Eo0pd
ogdsgps(fire resistant materials)g¢ Sodadooniquodi 03308600 thermal insulation o saaX(g|
§Eo0pdn  0d&:0000b6a0i000(gte§oocd  proprietary  pipework  system  q:320R05  200583Cep
06300008sqpse  S:30Md8Ea0pdugdigps(fire resistant materials) [gdelo3pCs ©6:000¢ [glopSeo0m
200583Cep 320 PE(relevant authority)ode g[gigodaopaepd

Bodqpod  F[geeadoomeoup) identification gpisC ewdlgoonsaepdn Identification gp: o3
2005905002000 3266pE4PE3203E:(colour codes) ¢s0:apcdqERdI

Thermal Insulation
General Requirements
Thermal insulation g% ©056¢ERGCE:EEPID CVESHCo:0000 d(with industry accepted
standards) qp:ea0dC: [gapdqepdn Thermal insulation o3 eseepS(sunlight) egd:eqeg(moisture):
equipment maintenance $& coosaB(wind) ©20p9 200006IBANEPIe TNRLOGE ABJadY (gt
o§eoq$ [glpSooniqeRdi
() [gGoog€ onbsoCoomn§epd insulation gpzaopd  coommosodsgPiEloPE  GESBee8E
coneloPp 30q)88ud cogygex(aluminium sheet metal)gé ooSoongqepdi 03§ consqeRdi
Code of practice for fire precautions in buildings § 32052329 g&[ggE cellular foam o3
320)g 800 qodBdu8{gt: ofeogs $C es3at :398Cqs Geonod[gls omygts
(shielding)o3 [gopboozaepdi
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Conditioned space &l 92[gEoncdesepogt onbsoCoon:fepd chilled water piping: refrigerant
suction piping ©20p5805¢psa? omdooned insulation qps a3eupod cooling ducts sa038:03
vapour qpz 08eepod[gts o§esnt 3oded(seale cvd) conqudi Vapour retardant ofgd c3agqe
penetration sa0sc:s& joint gps sanscdiesepapt Soded(seale vd) consqepd

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(m2K/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(m2 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)

(b)
(©)

(d)

Factory installed plenumsi casingsi or ductwork furnished as part of air-conditioning equipment
tested and rated in accordance with the relevant standards;
Ducts or plenums located in conditioned space;

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

Backs of air outlets and outlet plenums exposed to unconditioned or indirectly conditioned
spaces with face areas exceeding 0.5 m 21 for which the insulation need not exceed 0.4 m
2K/Wi and those 0.5 m2 or less need not be insulated.

Electrical works
General requirements

0q0005E20050C005  =a0pOgP:oopd  Singapore  Standard  SS CP 5 §opSsqdiqps

0p5:0iqPz0330580qepdN

General Power Distribution

B:ecnEoopdeadl(in the event of fire) air handling system gp:ei 2005a382005 fan g

qOagaeInE(partially or completely shut down) electrical distribution system $C control gpso® 86
002301

Central monitoring and control system qp: 00dso€aomagf Bewrod 30dgconayE

B:acnEoopbeadl(in the event of fire) goon&[gEs(shut down) [giopo$EgS: §eepdi
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Installations

Supply ain return air $& outdoor air qp: 20053g§=0305 [giapdoon:eoon duct 1 plenum
chamber $& concealed space 3203E:03¢ copdogEiondantoononpd wiring installationoogd &:econt(gs
(combustion)p omopede$ a3ewpcd &:8sqpeé[gts(flame spread) $05:8C00q spdeoq§ c0gH00
a3e0pdd  cogoidlo€aopd(metallic)ajrmnon:  [gdeaepdi Metallic gp: [gdeooeloppt  &seaonCoogd
8lopE caonton(fuel)olgdr S:eant[gta? ssecu:dll

Fire compartment qpscl $§qpe(walls)  [038dg€sqpz(floor)sé  qodsnoqodyps(ceiling) o3
ee0d[godogaoopd wiring installation qpsoopd Sseecun8Eaopd(fire-stop material) sajEao0dE
seale cpOqERdI B:weanE8Eo0pb(fire-stop material) ¢ fire rating aopd fire compartmented 6 fire
rating $E&opaBqepdi

o8 ogdqpipé oofgpieon ogpbigp: §booph duct ofeopdd ¢hsl waghap: @bopat
[giopSoomo00b duct gps flammable vapour qpsa0g05 [gjapboonsoogd deut gpsi cooking equipment
qP3a0pcd [gopboonseam duct gp: 92038:5 epSoopd dlum(oRs(wiring system) §ode 00690€
conegolg oBo3a3mo§eeaon: shaft qps sa0pEsopEaopds ©pboopd dum|dRE(wiring system) §ade
ondenloonglalgp
Wiring in ducts or plenum chambers

Duct qps 92038 9300p0d plenum chamber qps 320358 Slox[Regpa(Wiring) 2005 6330053l
oS 0305866
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