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Chapter - 10
Zoning Design Considerations

Cooling load 0g05g/055p5:qp203 ©erpased cooling load 0058 3262005 vupaRoIEP:ad
BignooConqaopdi  eSqpsdfgriq$ 3ac[gdqepd 8&CE:eagedgps(Zoning Design  Considerations)aopd
cooling load 0g05q§220305 82262005 32505800 gP: [§&20Rd

Space 006930038:5 =adgopediesE B=Ogodmadjedi(different requirements) §es
8820051 Thermal comfort GomE:00005 GomEseoq$st system control cpdaopdzadl codesepst
ooesep dBsfapiagodaudgy 038:q)6(independent control)§Eq$ea0g05 8&E:cpboonqupdi

203{g003c305q  Beadqodgp: AR[geeo300pdn  3aadgopgpsel  B8abgodgps(users
requirements) oopoBo0pd space gps3a0ged  SBsfgPsagodcodgy  ABS:qib(independent  control)
883,08 [gopboon:oond esep(space)ondy 98ewrod esepsag(group of space) 006903 aS(zone)or
@l 2001

00.0 @§(Zone) sdoopden

“Space” &820p5¢> Gseponde 93ewpod eeoIdmBEN Gsepody [gdoopdi $egps(walls)
a3000d  [ieliqps(floors)sC  dEdgproondglade [§08E0pSH Space 00d933[gd200500500:0000
65epond905  evumPlgEq(aircraft hanger) o393 oqudlg§oopdesepde (96§60 oyboogd
§rosicadSondpcopSs [g58E00i

"Zone” 8320p5¢n HVAC system og€ 006e08a00:000) 3204192005 03&uxnondy(single sensor)
¢ aBS:qib(control)oonsaopdesep [g9oopdi Single sensor ed00pben thermostat 0o&9[gdSE205
Thermostat 20p5 space 026903 control cpdaopdi Besepsi 30§8(zone temperature)od 0305805
(directly) [g6eor 930580560005p5:(indirectly)[gé [g0co control cpSopdn @&(zone)oobesaozEsl space

eAIEsqpgn AloE8E2000N powd - §padimnjyd Faadigioon00pd IacgSoqdaopdesepad @s(zone)oode
:[962005005¢] thermostat cod9[gE control cpS8Ea05n
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Cooling Load Calculations eomio0d03§,

a332[gE space 006903 328E:qp: 3E:] aSodogEiBaalgd 3000 gE:propd: (96205 pown-
§eoSimfgd 09200220009 20006006903 space [gd 005005@: [GooEiedlodgpisE &:0p5e5epad
thermostat 0o69[g¢ control crde$ aSoodE8aa[gd 2005005005 [gooEsadlodypist Gosaopd =a0pC:
3Ese5epod oofep: thermostat 0od9[g¢ control code) afondasmojgd 2005005005 @S9 C:803
082008 system o0d9aa(gd 83E:E8E 005 3200:00[gE DX system gps a3ewrod central system o FCU

qPe9¢ @$0009gC:803 GIR:e33E [gIapd(supply cp6)SE200i

00. ) a&qp: Sfepe[gE:(Zoning Design)

Control cpbepd parameter qpso? 306gde] eSaaddjs(several types of zones) Ffgs&aopdn
@8838: [gopdes =aodigpsoopd control parameter gpiwd F20§S (temperature) o3Esso(humidity):
eooolecoagod(ventilation)  eenl:aopbsaqi$(operating  periods)  qedesnE  omogudats(freeze
protection) ecodsms(pressure)sé  seeqogimportance)od [gdoopdn 350880000 3208:30§85E
3aBEse0(humidity) eopeqi€ aSs0930[g0 a3{go:aq) 83E:06q001

@Sqp: Jlepioonsgfgliei :28mmac(oypEizagCs(common reason)en thermal load wonpd[gl: $&
@& characteristics o3[gpigCs(variation)o? [gdoopdi §eqC:0005 saee0r055e8(simple building floor plan)

006903 $(G-0)0¢ ewdlgoonodi

NO&I‘QTH
NW N N NE
WEST INTERNAL EAST
SW S S SE
SOUTH

¢ G-o Building plan
Space gpzeil :203comodmeslzaedgp:

N space e[epod 226003 gedgne0oR00pd space

S 6omE3q003 qiod§P@0o0005 space

NE 3264),6[4P05 329003 qIod§0e0:0000 space
SE 366,607 2003 qIod§0e0a0:0005 space
SW 326500560708 206003 qIod§OE00:a0d space
NW 32650056[P0d 32503 qod§0000:000) space

pomlgd edlgepd 22680005382005 20008[gE 268010558 0od[gdRdN 2c0E03E:
$d0r 6800050pEao00pdI(a multi-story building, identical plan on every floori 330cde30E comCagn
o0pbeemnnd(well-insulated)oodsaopdi 2a[g€an0d §dqpiogt [gontiedlodgpign §oopdi (Provided with
significant areas of window for all exterior spaces)i 22680005358 32038:3 cp=ag5:cudsE equipment
25020050008 20p51(Low loads due to people and equipment in all spaces)i e[qrod8s62:3E:0503E
o0pb§(located in the northern hemisphere) 205u
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3200000800038 [qoo€sedlodsE &:0000 esepqpy eseepCadigla  sopuad[gEiadelopt
cooling load &[gp&:cd[ge: [gbedloopdn 3203E:3E: esepqps) cooling load efpE:cdy 3a0gsspS:0000
[opezec0dgps(intermediate  floors)§  [gos§sC  8scopde&(perimeter zone)gpsogE thermal load
algpE:cd[gg: [gdeclaopd

e50p5 esognscuselops(sun path)seodE: agdieseomelopE thermal load olgpE:cd[gt:
[g6eclaopbi eseepEe sagqps(solar heat from the sun)efo3pé solar heat gain [§dedlcono0obn 8&Esneh
qP5guq0> (designer’s objective)en opdaopdaaegeacsapt (gbeo asqp:dEfap:) space qpzaidiod
set point temperature 0¢ 0opd86eseanE BSs000:q8 [gBaopdi Set point temperature 8300p5¢n

82005 308:200§$03 thermostat 3¢ §Sconiqupd=r0q$ (9205

0509085  e50p5  306q,0000RE  pb§oopdn  BelopE  336¢,000503  gES§9900
264,600E(SE)$C 906, 6[qpod(NE) aSqpscl $§5C [gootiedlodgp:y eseepEadlgl: dqoopdi NE $E
SE g€ §oopd space gp:aopd set point temperature cB§:002:q§350305 cooling load c8eabg05
3qpc866pdi saonudeloypEadensd onfgpiesapypicondenngC sapoeapady Sepieacnelopé [gdaopd

65000mERE 65005 BedlCimadlad eepad§ogi: SE space | E space 1 SW space
qp20gE solar heat gain [g6cdl 820051 65005 3a6e00059586N 0o[gpro0a503 Gepadogieam(since the
sun has moved around the building)e[o3p& NE space @il solar heat load coagpspdsagazaopdi

@8:3[G:e5005 652000 3265005000508 GEPadag:000N B=YSoRE SW space gps $& NW
space gz 03¢ solar heat gain [gcdl 20001

eSqp: 3fpes 0e[gdqepd 8&E:eagndgpi(zoning design considerations)ogE  solar load
Olo€aopbi Space gp: 59300 &:3koopd eg006e5eN 32§80mc00d9(period of solar gain)ssozs solar
load g§o300051 936005 e[gpada0050d gEd§0ea00d space(N spaces) $695 0305805 solar heat gain
olgdedleon (two N spaces have had no direct solar gain)i aeloppé cBefeil cooling load 20pd
[g€ome0qS (outside temperature) $& internal load o3 saedlaa&ax onpbooRdi

e[p0520q003 gird§000c0:0000 space (N space)§6903 a§00d9sa[gd 200500de) thermostat
006900p5egC control cp6§Eo0pSn Thermostat o3 N space $8932505 2as08e[goopd Gsepagt 0obs0t
$Soaén (These two spaces would then be a single zone, sharing a single thermostat for the
temperature control of the two spaces.)

S space $69038 es00mGERE solar load gpsgproCeapadlglsdq(high solar gain through
the middle of the day)q opp8oopd thermal condition [gdecloopdn S space $6903 thermostat
006900p5e3C B&:q68E0p5 spnudelopEadeadd solar load $Eonfgp: load (similar solar and other
loads) opp8eomalopé [gBaopd

ol$ space qpigdoopd NE 1 SE 1 SW & NW o35 ojlgpscaonsaqj§qps] solar heat gain soqjs
[gdedl (different solar gains at different times)aopn Space gp:o3 set point temperature op€

0883000298 200305 03053E thermostat 00698 codeooozg§ 360051

Solar gain o3[gp:d03 c8odq] spaces (©)903 aS(G)as(six zones)zalgd 38Eo0pdn Solar load
elop& heat gain F[gx00d =o0[gdq eqp: Fferoopdspdiod eudlgoondgls [gdaopdi condeoy
20fgeesopt a5 (6)ed 395920305 cpdoredod sacghapidooph
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Cooling Load Calculations

eomio0d03§,

@8 206q220305¢P:60 control Apde§ec05 pEayE§od dqpsaco [gEaod

Table 4-1 Examples of Spaces and Zones

Space Zones Reason for zones
1. Audience The audience area requires cooling and high ventilation
A theatre used . . .
. seating when the audience is present.
for live
The stage requires low ventilation and low cooling until all
performance 2. Stage

the lights are turned on, and then high cooling is required.

Indoor ice rink

1. Spectators

2. Ice sheet

3. Space above

Spectators need ventilation and warmth.
The ice sheet needs low air speeds and low temperature

to minimize melting.

The space above the spectators and ice may need
moisture removal to prevent fogging.

Deep office

1. By the windows

2. Interior area

People by the window may be affected by the heat load
from the sun and by the cool window in winter, external
factors.

The interior zone load will change due to the occupants,
lights, and any equipment — a cooling load all year.

Large church

1. Within 1.8

The occupied zone is within 1.8 meters of the floor and

3. Retail outlets

4. Check-in

or mosque meters of the floor | needs to be comfortably warm or cool for congregation.
2. Above 1.8 The space above does not need to be conditioned for the
meters congregation.
1. Lobby
2. Security
Airport This is a huge space with a variety of uses, and

extremely variable occupancy and loads.

Each zone requires its own conditions.

2000g $$056006003§§03E NE space § 3250:c000[g8:03 005988y (overheating in
NE space in the early morning would be acceptable) or$oj0§cSoocdomeoa$ N space $89s& NE
space 006903 cAIEss) aSoodasI[gd 20050058E00N Belopé N space $& NE space gpszaogod
thermostat o6s0Cepdesep(location)oopd 3280000000 cudRuyEgE e§F0pdemedl cpaace
FROOGP:a0) G5epad Bsoneoraopdspds(generally better to keep the majority happy)o? saclgdecy
§oopdu

doSamsge 83Esn00pd thermostat o3 N space esepogt 006e0€a0n:cd8ebi o3eood NE
space Gsepopt aeeBpd|cSqps(high-ranking executive) §esepSop BoodsagE thermostat o3 N
space g€ onbsoupdeaen: NE space esepagt 0n6s08ead6edi
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o33207 S space $6esepsC SE space 032000 egc0053§$03¢E solar heat gain q§oopoB(they
all experience the midday solar gain)eomelo3pé GE:0303 colCsq) aSorbaSaa(gd 2005¢058E051 SW

space $¢ NW space cOlC:com00p) @§2000 egeoudmaqi§(late afternoon)og solar gain gpigo
§§c8&epdn

¢5E)omfgd  Goorrepy  cpboqedicdegonad  ¢5(p)emcd  ecqpqftadiuph gfefor
oqodfg&omngtiassoeqmozad  spSiopdatlelopé  30§S  aB8:q68E0pd(temperature  control
0068E2005) performance ogeo:§Ea0pdn Performance $& ap§ogE§odad gonesnt §§ad[gEs0000
8&85000mE:0361  omof[gdoopdn  cp§oyefod(cost) eagpspdicoqs @Saaspdicodom  FgEsoopd
00569882005 (unacceptable) performance [gbeoleofG: [gocogogp: [gbedl (potential liability)§EaopSu
eSqpsg>  Jlgproongs(excessive  zoning)elopEoopd: ap§oe§oddgps(increases  costs)awr§Ea00N
[glg€ B&:882qqp: (maintenance) [gopdq§ dadzabo0pd

aSqp:od aagudseoneonicdesnt Jefgpieco comfort 1 TAQ 1 relative humidity control
Beomieco [0 adea0d bsoles cmSoqedod [g[gEadSi86:q§ cpSoqefod Jgpieco
[g62025
00.9 Interior and Roof Zones (32038:3:a85¢ calCd:aSqp:)

3260 60:0065¢ 6lgpdoobode a3q) ogfesacodypiamind:iel cooling load vwdan opoBeap§oopdi
Internal zone $& spedled:mpc0doopd ealCSsizanyjzaondeepadg(effect of the roof) sacfoypC:
20050005 §E{goon0pdi 3acodood(intermediate  floors)qpiogE conditioned space gpzn 082

000000 200pE:38:a8 (internal  zone) §oopdi  303E:3Esasqp(internal  zones)s823  solar  gain
voleepad8Eeon 20632:38:(cool climate)esood 22680005358¢qpsS  :2[gEE:sqps(exterior zones)
gscd:opE heating pde$ 83268038 3209E:3Cs aSqps(internal zones)3 cooling cv6gS B2a62005
mefgmesdje [§0ed§E0dn 0odsoSiandgC heating $& cooling odGEs05 [grodes Beab2005
mefgmesd 0603.98E0:25

32098:38:a8qpz(internal zones)s& 2[qE3EsaSqps(exterior zones) [gpd(behavior) copp8a00d
326| Befeps(separate) system 00690E[gE{3E agq:§Ea0pdn

32600320008 aSqpa(top floor perimeter zones)qp:ei cooling load vedr 20p5 30056
@Sqpz(intermediate floor zones)s& woppBeon saedladeaacod(top floor)§ 3203E:3E: aSqps(interior
zones)y egepad(summer)ogd 6alCSs(roof)e solar gain gp:oCeepodangist eeoniepad(winter)s
32090598 (heat 10ss)03 [gdedo0pdn Belopé saedladmacod a&8&E(gpd(top floor zone desing)
§pogE cooling $& heating owdandypgp:(additional) codeoigs 8360005

@&(zone) sagudsronsegeqiud(gls 83266330305 20050ad(gE:a0pd p§aEEodsE FofEqros
§$90q20p5 [gooogn(cost/benefit trade-off issue) [gdoopdn sacomEadisoSien qpodEienogad ardd
[B05$60050005  220§§§e$320305 Sc0ng8320305 BuS3E  thermostat &8  GosoondgE:
[§©20p5: (In an ideal world, every occupant would have control of their own part of the space.)u

8&&50qpr00pd @§2005005[gE:03 olgbees [grodeopdn a3lepigts(zoning)oopS cooling load
ogod[g€s system 83E:c0d[gE:oBope dlo€aopd a3gonde [g620pdn Solar gain 069000503 =26[gde)
@83[r:003 300005038 pow|gl eued(gBgboopd a3eadd condeoy meelgEeesort aSep: qSma0R0d
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Cooling Load Calculations eomio0d03§,

26gI0es1 39003000560IE: gpigra? 3:06[gde0pdn aS3epiepogt sagpiad: 3223G0pd IagEdqp:

(common factors)od 63200503¢ Ge5(goonood

00.G.0 Thermal Variation

(o) Solar gain
ed[gd0pd pownd [gontiedlodgpie ofeepod(through windows)aonaopd solar heat gain
efoyp¢ cooling load owrangpsg> elgpE:cd(significant difference) §Eo0p51 Cooling load vwdan
[gon€iednd qedsooepsaqd(window orientation)o? ©oopde) solar heat gain [gdeclopdsagi$
Gﬁbszcﬁoaén

() $§(wall) 30005 edlE8:(roof)e [gdedloogh sapoBge:(heat gains) SBwwpod heat losses
egepad(summer)ogt =0c0dfgé e3P gpi(multi-floor building)]  $§(wall) a8ewrod
ealC8s(roof)qp:ope [gdedloopd heat gain 980w Geonsepad(winter)op heat losses
012025 oo[gP:8§20p53000¢p:| space qp:3 [g6ecla0pd Ve’ Sgp:aodi

() Occupancy
Space o3 222%4g|05¢ temperature control 03 GomE:grR68E[GE: 032005 aS3[gregEs(zoning)
6d g6:d:8Ea00d Fg/05qp: [§da00

() Equipment gpzg&o0056BEa0p5 heat load (Equipment and associated heat loads)
3205509858 cpgqPi3e0305 20&ePaopdzEFEoRE 0B8:002:88qS320305(in order to maintain a
reasonable temperature for the occupants)sepelgpod(gpigrogad§Eapd equipment o3 Bdgp:
@§00d9m[gd(separate zone) Flepiconiqedi

poed - Brookgeasiqpind 9edltid aSondasaalgd 2005005 8001 mpSqjogpsE server
qP2oon co2:00p) 209§:03 93:00§a8006930(9d 200505EEa0pS

(§) Freeze protection in cold climates
eeonCsepad(cold climate)opt [gEusdqpe(perimeter walls)s ealE8s(roof)od0d [gode) sapgp:

(heat) sa[g€(outside)ad adsg:aopdi BelopE [GEopsqps(perimeter spaces)od 32038:0Es
esepgp(core of the building)e 3¢j 98:a0f, heating zone qp23a|gd 2005605 20&205

00.G.  Ventilation with Outside Air

(o) Occupancy by people
doSanigl Grasiancaonndaad(office building)gpsogt apaBoopdsg(population density) §6cco
§oopdn oea0d Fe0pbsmacoseds (conference room)gpicpE §8E2000 cpaaeqEaczedgps(high
potential population density) 820051 aelopE ventilation load sadjedj e[gpEacd (variable)
8820051 Conference room gpzadcopds ccoo€ecuagad(zone ventilation)sé saoddgq$ (time of
operation)o3soq) o34ep:e&sa(gd 200500500Ea05

() Exhausts from washrooms
ao§oEe8a 33600 (washroom)qpea? Beep:es(separate zone)salgd 2005005008000 Exhaust
system qp: o06s08oonqf Boopdi Exhaust air 30[gd o:gsognsoogd Grogpimeon: =08
080§ erogpin 2002:08: 0Cegpodanaddudi (The exhausted air may be made up of air
from the surrounding spaces.)

Equipment $& fume hood gpie @&coodqupdecogps(exhaust air)secgod fan qp:od 828005
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o[god  ewlies(operate  continuously)q$ 332000051 3GEN0SBgPip0d  GedE
32038:5000 320)4g03e005005:(although the majority of the building is only occupied during
working hours, Monday to Friday) exhaust fan gp:03 2280050[god cuntieoiq§adoopdi B8

space gp: GoOGPIn? 2280050[godgSoood(continuous exhaust)qs c3=60qi¢ Besepgp:od
o84ep:q& (separate zone)za[gd 2005¢0500&a005N 93eunod aB4fep: system 06020200

00.G.9 Time of Operation

(0) Time
6800053832038 space qpzell 320d4{gj0opd3a§$(time of operation of spaces) wopadojeon
gpodimn[gd 3200qgopd esepapiaopd  Gegoptom  =adgadepdi  on§onés(canteen)
D§0005:PH 32680005338 RE:  sIsmoesEPgP Gym gpio?d §:g8ewr05a00d S
qP:opC =eaddg| e5[030866pSi FCC room 1 MDF room $& esomoomgp:aogd ( Jg)§o8oodad:
=:[goo6(24 hours a day, seven days a week) air conditioning system eedC:coneuig$
832600051 30393 air conditioning c33a6§$ wopaopdesepypa?d Beepipsgpizajgd 2005005
coqEpd

() On demand (c$32600p538§ 4000 3a0d:gjo0pde56pP4P2)
00g]|,60m GsepgP:aopd 833620p038lwo 3303g[0300p51 Manual control a3wopdb timer
[s¢ oeenlgs qbon§gls(start/stop by timer) [gepSoopdn powd- c8eaba0p53aslwon
seadig|(switched on when needed)aopd auditorium 1 coodgpadeeqom(lecture theater) 0a0pd
Gsepgp:od 93:00§a8(separate zones)za[gd 2005005 qepdi Occupancy sensor | manual start
switch in the space 1 runs the zone for a predetermined time o20pd $pb:moqjeqyc

eenC:§Eaopd

powd-oogradcb(university building)e @>c0Cefio(lecture theater)o? oooo§§S00 sy
2081 Air conditioning g&c8aopdsa4l push button o3 86¢) ¢E8E[Q: ())§°§ a3eupdd (9)$0§
lopBieso05 sacdsaengpad 8o5az0:0880b

() Humidity
¢=3051 §godoopd e3o0(hot, humid climates)§ 26800053384qp0pE Qgps(mold) [goedlfgE:n?
ompedes Bmaba0pdi 033051 §godaopdepaB(hot, humid climates)ogE  saGEoO05IE)
:038:03 $qgpe(walls) odslgpe(doors)sE [gon&sedlod(windows) ooopdesepapie cqdieqeg
(moisture)qps  infiltration  [g8[gC:clopE  ceSreqeg.qp:  9998:92038:08  o€eepad(leaks)
cn§Coopdi esepypse 20CengPoopd dehumitification ofgiepSdon dqps edlodgo: qpigp:
c0n&E2001
@S0ob9qC:8 (individual representative zone)og€ relative humidity o 03€:q8 320305 humidity
sensor qpsod 006s0Eaonendaopdi o8 sensor gpsoopd humidity o o3&:q) zone =20pE:q
dehumidification equipment o3 oeenE:eo00pdn Ventilation ©cw693 dehumidification cp&8E
es:& control system qpzo? 8&&:qpEaonzaopdi
[goBodqpa [goss(museum and art gallery)qpsd cpedq$(unoccupied hour)ogE 8o3E:e0
038:qO[gCs(humidity control) eomEign cvdeusqepdi [godedqps [ge§s(museum and art
gallery)qps§ 03030005 humidity control cpbeosq$ a320051 BeapEqqpest [gosi(storage and
exhibit areas) §zo$sqps(offices) o2:60000593E¢ps(restaurants) 1 merchandising $& lobby area
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Cooling Load Calculations eomio0d03§,

GsePaP [go305qpe [gess(museum and art gallery)qpsogE humidity control c8326g05e{opé
humidity control GomE:goar68Ea0pd system g 00690EE0R 00

(G) Pressure
BamilgCoopd(higher pressure)esepe Googpsoopd 83a:8600p0(lower  pressure)  esepad
:2033260qp0d S:aosoz:0005
32680005333 (building)zocgEsd  ecoodop€  dolesoopd  sapobmeciogigp:  eg.aqpes(gts
(movement of airborne contaminants)o3 oc8§sqS(control)g§sa0g05 dsmio(gg(pressure
difference)[gdes20¢ [giopSoogogaopd

pow - eeos(hospital)og o3cBeepdloodyp: com§ep 32e&:(tuberculosis patient rooms)o
03B3sgmegp: GonzoodoSioyCesepypadad §.4eepodqat: olgbedleogsacgnd consuobos:
oy€esepypiscood(compared to surrounding areas) 3saizaspdicod 86esezn(kept at a
negative pressure [g6e328) [gjpSoomgeRdi

B:3eqpCqyps(kitchens) eso:c86@amn0defiqpz(smoking rooms)sE s36ooogps(toilets) 02005
GSEPYP2e 20833:q2 OofepiesepqP:adad veeprd§eoqS(contain the odors by exhausting more
air than is supplied to the spaces)3s0305 Godsansspdiesant Bewrod negative pressure
[g9e325€ [gopSoontqepd

0500c0ee0:0000  svedigpa  ©6:00008s(photographic  processing  laboratory)  gqpzogé
26Sqpa eqps 08eepod[glie 0magudgsesacgnd (minimize the entry of dust)eontedigpicond
205005000 Bamidqpiesant aBuwpdd positive pressure [gbesxne [girpSoomsgepd

Zoning Problems
@SgpisC 000538000  [Gooognod9wy  26e00dmP:ad g0 elplicdfglist  layout
e[pEacd[gE:odelopE conmdfasyqpo? [g§nopbacodeode[gEs [goopd

00.G Controlling the Zone (a$qp:0d control cpd[ge:)

;adiqp:oopd @S control 03§oxooddjg(most common zone control device)en thermostat
[020p51 Thermostat gp:od 00be0es esepegegbaopdsdl aseizpqSad [§i68esnt eudlg§taopd
o503 egequdqepdn Thermostat gp:od $§edlog oobsol(mounted on the wall)oodsecp§oopdi
208§ oelgpEaad(constant temperature)esé 8&&:gapdenp§oopd

Thermostat 036908 esep(location) 6g:gqe5a0pd328] 6320050l8agi05gP:0B copdags obson:
20&20001
(0) e5eepEadioopd esepogt thermostat o3 oo6s0Coondlon 320850005 832600050005 Soga:
e§c8§@éu (Mounting the thermostat in a location where the sun can shine on it will cause it to
over cool the zone when the sun shines on it.) e§eep89 radiant heat qp:e@:@ thermostat ¢

0052009 00§8:00p5(32058§2005) 2098132080005 JgEes366di
03324l thermostat ¢ air conditioning control system &823 geg:(warm)eso0pb0p signal cosd
(0podeo:)c86epdi Air conditioning system oo eoosapq$(air temperature) §663:E Jewnt:

cosc86epdi 00303 eoofergpaopdeseps thermostat o3 oodso€aodgEselopé 832600050005
9623580380 qpscBoepdi 32083 Jeaaseomelopé 20056000Ea005000(comfort) elgd8Eeonso
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() Boood§ ssiqpiogt thermostat o3 039ksa8:5 0odeoCaoonierp§oopdn oddkgEesoopdsadl

Geoesa 0300pdd Gropyp: ofeepodanfgliclops edimeds elplicdy [gdedlaopbi o33
olgbeoqs condebdlgps walk way qp:o3 air con GozcozoopI

(p) oogj,3p0p5sc0s08:(some conference) 2Bowpcd peosess(assembly rooms)qpsogE thermostat o3
0g608:e0005 (lighting dimmer switches)3a§:03¢ 006s0Cconecpoopdi  Switch © 8¢ (heat)
qpeelopE thermostat esepage 320§§[gE0n0565038000

() Thermostat o3 [g€osd(outside wall)ogE onSe0EaonigEsalompEaopds [gocogogps(problems) [gdedl
882001 $803 eseept oB:eomelopE thermostat sogoiesepaRl 20§S[gEonodesagE =vef:
208§ set point temperature o3 oeo&:eoqs control system coapdesonensdfepdi o334l
208:30§§2000 set point temperature co0d 3860366001 00dspd:adgC thermostat opd
20§8 2[5 (20§ 00m0d[gdeiles0000 320§Ec005 Sqpioopbonsds)n3 vod8[gE:elopE [g6o05
6e00CsepaBaEaopds ool maconiop [gooosode [§Bed§Eo0pdn esonEsepaBagE  thermostat
2005 [g€0sop€ onbeoCoosgielope Se32:0000 20§$03 voduraopdi 336l 2008:320§8 (set
point temperature) o3 cepoSeoqs a3ewrod [gEonndeoq$ control system oo Gaogod Gozoopd
BelopE 3208: 20§S00p5 set point 320§$0005 J[gescBedi

(§) 0268lo0dé) equipment ¢ sapgpseloE thermostat 2285 220§82005 [gEese§oopdi Thermostat
228:038 computer 2300705 electionic card qpsi printer gpselopE thermostat 20pS 3208:30§803
0060533 J[gE20pd 30§03 ©0d8eomaloPE [gooosogp: [gded cr§Eaobi

(6) Thermostat 03 coocgodedlod(diffuser) eeand00pd00p50pER%: wonbsoEooEAl Air conditioning
system’s air supply 20p5 thermostat saedl o8 0305§05g05e0ie00p9924l thermostat 0005 3208
20§§0005 3862005200503 ©050r8G0pdn Bmoedimrgsaopd set point 3pgScocd JgE
650860p51 95305088651

Q) o$3fepatsC thermostat oobeole$ esepogiqudfgiodonpd salg§mecs  soododesoopd
005603, 226[geees03¢ thermostat 006s08q§ G5epad 006loodE ACMV 22E€qiE80m wupcdopgp:
egeqIudendoopdi powd- 8aoomgps interior designer qps 936005 3EqEqp: 03uS03Em Ggg|ed
Goz00pdN

() $8§0gC onbeo€aonioopd(wall-mounted) thermostat gpsogE control system $& §odeoodes
6005 Alo€aopbi saedlodgps(holes) tubing 9360r05 conduit qpse crogp:oCespad§E[gts(allow
air from an adjoining space) qo3§2[305§ croogadedode Gogp: thermostat o3godesgselope
thermostat 0opS c3¢n:a0pd signal qpsqgj(ceiling to blow into the thermostat, giving it a false
signal)$&a0p5i

00.§) Humidity
Thermostat gp: 0268082005 esepo0pd temperature control [gooogofgdeo§Eaon3ad humidity
control cpdq§ humidistat qps 0x6s0&oopdesepelogpéropds 8adE:aolgocogogp: [gdedl §Ea0pS

2003[ge$ 302g0dd9en GuoRLy 3¢S (temperature)gonodayE relative humidity ogeos
agn:00p51 03030308 sap§SoqeodiagE(temperature falls) 8aBE:e0 [gE0o0S(humidity rises) conc8&opd
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20.6 Cooling Load and Zoning Example
Cooling plant qps320305 8&E:pbeepd cooling load 03 $5:( ))sp5ds¢ q§§E0p5 saea0005
3220000 [960q€ cooling load software o3 8a2ddgjs] 0R058E20 CWHH F2ee005338[gdagE energy
audit cpde) 03E:000002:6000 G30MYPe §F8E0N Cooling load 2005 296800052583 [gbedloopd
heat gain [§900pSi 3208:(0 j)op¢ audit e30mgP:wq§oopd 2680005384zl cooling load profile
QoS GRANd GrREERSI0PEN? GESgoozoopdN
0p52005505:03 ado0pd[gdeo cooling load 0gE 6220053l heat gain gps dlo&aobi
(oo)Outdoor air load
(®) System losses/gains
(o) External gains
(vo)Internal gains
(c) Zone load $&
(o) Peak simultaneous building or zone loads o3[gdoopS

00.6.0 Outdoor Air Load

[g€oecompgs (outdoor air temperature)oopd s20$:3204$ (indoor air temperature)cood J[gé
conelopé cooling pdesadaadaopdi cpgp: crocomEecoangqgs Indoor Air Quality(IAQ) comEigl
coqs 0oopdmaelopligpielopé 32680005358 9Jowpod 08§:33038:03  [gEuecu(outdoor  air)gps
copdeosgs 0332000001 [gEosrousapd§(outdoor air temperature)oopd  sae&:ea0dS(indoor  air
temperature)oood J[geomaelopé [gEosco(outdoor air)eolgllgé heat gain owoan dgpieoom

cooling load copd: SqpsncB6epdn BelopE copdeunpd [gEosco(outdoor air) saspSizaqps
003 A3adg) cooling load vwran c8odgpaddupd

00.6. J System Losses/Gains

Fan eebome agodaopd sag(heat)gpialopE system heat gain [gdedconoopdi eoogpoopd
fan a300opod blower o3 [god[Bies205 32048 (0)80§ o(p)80§ 0Eo30§cdma038: [§E0n58Ea0pS Duct
32038:§ supply air temperature 205 duct 2:5[gE§ =90$:32080005 86ese0006(0pERS: system
heat gain [9bcdloopSi o system heat gain qpso? GoogPge 0o5qIEH8EJle cooling load 00§38z vSmS
c0c86epdi

00.6.p External gains
3268000522861 esep(location) qEdgoeepaad(orientation) 0p5es0005000:00p50900: s

seon(material) [qooEsedodgpeaizanyjuS(window to wall ratio) 0368080020005 sun shade $& walls |

glazingi roofs and floor ©20p50303 c805¢) external heat gain 00§3: 3a5p5:39gps FF[gPsopS

00.6. Intemal gains
Internal heat gain qpzoopd cRSPGEE0R055E C@depsagpe(occupancy and activity details)
lighting 909052005 heat gain $& oofgnseoon equipment gpiw 0gedeoon heat gain qp: doClogo0p5

00.6.§ Zone load
32680005358006908  2eSigpignl 2p000gpigy §8Ea00N a3ea0d meligp: 3000gpP:n?
Bodq) 3fepre(opad[glicond @S(zone)qpsalgd Ffgrielgpad[gtion 36) co&engPaopdi 330060069003
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@80060s 3:0[9620050058E2000n Set point 20§§0r0005 SoedigPiEindind E§oodeeagd 20056005
8820001 External heat gain 0poopd Srefiqpsaidiod afoodasmolgd 00050058Ea0051 pows-
3200000800620038:§ 36, 005e56epE 32aBsdqe00n I]oSigPiEIcdiod eSodesH[gd 2005605
§E20051 a$006@8S [gBedlo0pd heat gain o3 zone load 2[gd 2005¢058E2051

00.6.6 Peak Simultaneous Building Loads 93ww305 Zone Load

@Sonbasqt:8el peak load [g6edloopd :§§ coppdlmeun 2a6q m0056s6epE 3203:9q@E0
@8(308sqps)el peak load 20pd g8:000008 (4688200 mesn0dmodeseepl aadidqeon @b
(3295:qps) & peak load 20pS ¢$:3G§SS (96§05 BelopE afqpazmiadiedls(d q§oopd total
peak load [gdedlopd=oqi§a’ 98q§c300obn “Peak simultaneous load” wrcopS: esladoopdi  Sensible

heat gain $C Latent heat gain $6§jz0:03 copdopionq§ cGaodi

oo.@.q Design Information Required
Zones

@Sqp:30[gd 6] SCs[apioonigticlopt Feanioofgl aSoodassE 0odas heat gain qpigo oF[gp:
[0390p5324] @8ondeg:Bod Seomtsgo control cv68Ea0bi ([gon&sedlodgpa §dqps 03 30300y
eedlgoonzaopd Sapomd(architect’s layout drawing)qpse aSoodeqE:del ma0qde00fisC @Ssce
R0} 53050988001 a§00da$H3 AHU oodads Bewrod $60d: 0obe0fensdapdi o8ewrod fan
coil gpsg> 02680E§E2000
Zone heat gains

@80009qC:8el heat gain 03 0305q05q$ 82620001 afqpimelgd 3Edgrroonoopd internal
wall 20p5 20§8eopBoopd aSsbomjopirEoye o3 wall ¢ heat gain o3copd: copdogades
822620001
Hourly cooling loads

Zone load qp:03 §9§20305(hourly basis)ogabqepdi ogdedog€ zone load 0o§3sqp0d 32005
Q9 e9:R[gE49E peak simultaneous load o3 §8Ea0pS

Peak time o3¢ [gdedlepd ofessclg(approximate) cooling load ogodBiesn0d aSaasnd:
2R0> 00d0esqC:del §9§038:03 ogodesopds wcdaadeon sacnude) peak time 205 14:00 hr (g8:c3
J52§) [g8Clon 13:00 hr $E 15:00 hr 03§ load oedan odesoslgé cdeconadoopdn Peak time $& peak

load o3B3 wScSg> 0g05q5BioodgbelopEs ©o5ua8E0p5N Computer software o3 32034{g:
0305dlon maximum load [gdedl20p03a§§03 3a0g0danap a88Ea0pd

0D

- 326G, 000508 (east zone) $& 26§005005aS(West zone) vag] a5560E §o0pd 22680005
328000903 s0s0m0[9d 0gedlgoontoopdn e§ondasagi€ Fan Coil Unit(FCU) (og)cd: 0o6s08oozoogdi
3264, 00508 (east zone)§ FCU oodad:8ei cooling capacity ¢> 1.5 kW [gdoopSi West zone § FCU
006d:Beil cooling capacity ¢ 2.0 kW [g&a05

3268000522860 total capacity ¢> 175 kW [§8a0p5i Primary cooling system sa{g fan coil unit
g0 61 capacity 03 175 kW $E3003 [366350E 0069088 ecdzabeon saonudefrpéadeads fan coil

unit gps sascds00pd full capacity [g¢ 0oB[GEonpds cunliesepd sa§§edteomelops [gdaopd
@§00099C:803¢ [gdedlepd cooling load o3 §o§320805(hourly basis) eedlgaon:aogdi
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Cooling loads
160 [ | i
140 Building load
120
100
% 80
S eof N
40 \Nxhuh‘
20 / — ™~
u ] | | | [ | |
2888888888888 88 38
E5383g2-—doFrLor2®rI A
Time in hours
Time 24 h East zone West zone Total (kW)
(kW) (kW)
00:00 0 0 0
01:00 0 0 0
02:00 0 0 0
03:00 0 0 0
04:00 0 0 0
05:00 0 0 ]
06:00 0 0 0
07:00 20 0 20
08:00 40 20 &0
09:00 65 a0 95
10:00 75 40 115
1 1:00 65 &0 125
12:00 &0 75 135
13:00 55 20 145
14:00 40 100 140
15:00 30 a5 115
|6:00 20 65 85
1 7:00 15 55 TO
18:00 40 40
19:00 0 30
20:00 20 20
21:00
21:00
23:00
References:

CIBSE Guide A, Environmental Design, 2006, ISBN 1 903287 66 9
Lawrence Race G, Pennycook K, Design Checks for HVAC — A Quality Control Framework for Building
Services Engineers — sheets 19-23, BG 4/2007, BSRIA 2007, ISBN 978 086022 669 7
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64,2005 (east zone)sé eg005005as (West zone) Boré $o§eacdadlgdedleon load

qre0d eAR{gE{s =oeemncdmaBogf [gbedlepd building load o g§8Eoopdi dBesnnd peak
simultaneous load o3 a38Eo0p5I ojooenolg€ peak simultaneous load ¢ 145 kW [gdoopS

0qdedlogt maeemn0dmndel peak simultaneous load o3 cofepsgo B[gESE0pdN 368000598
0bppE mesieilliqpigy @SeolCiqpigy §8€comalopé maximum simultaneous load o3 93§
320905 afaaniadiel cooling load o3 005qs 3360005
20.8.0 Design Watch Points
(o) Solar gain cod90opd:00 2FEABB0de) e[gpid0pbewrdd occupancy rate $E 32033ge$0d

equipment 0320050000 33805 efgpEicdes|oyoopdi Equipment qpo? cpgpsn ©99:000)
32§8qp:03¢ Bodecon:o3 standby mode [gdeseomelopE heat reject cpdlogoopdi

326qE{03e000329/05¢0 heat gain qpod :§$5E 305 005953205
() 32§|,600> computer programme qp:sC software o30005 cooling load 0300 0Ra5q05 codd:
outdoor air load 03 copbag8: aaedgEd[gE: BlgIpoSE[euN 0o o software gpzaod outdoor

air load or% ooéog& cgcﬁqrﬁeo:%ﬁooa&oé: of}s;c‘}wé information qp:or‘f) s'aogsooqj ooéog&
coig§ 83260000

-End -
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