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eomEs0005028 Chapter-3 Air Handling Units

Chapter-3 Air Handling Units
outdoor-air inlet (32°C)

VAV ——— |
terminal —_———

Supply air (15°C)

return-air

Inlet(24°C) Indoor Air Temperature= 22°C

Chilled water supply temp = 6.7°C
Chilled water supply temp = 12.2°C

$ -0 Air Handling Unit 0089 22006006003 s0§SqpsEonny eedlgoo:d

9.0 Air Handling Unit sa§jzsaon:qp:

Air handling unit gp:o3 0opSeeoo0dd(structure) ooSsoaopdesep(location) 632260005

eoo 2§[peeonisE characteristics 0303c305¢) 6320053103¢E: FajEza0: J[gr:8Eo0pS
()  Horizontal Unit $& Vertical Unit

(®)
(0)

Draw-Through Unit $¢ Blow-Through Unit
Outdoor Air (or Makeup Air) AHU $& Mixing AHU $¢

(@)  Constant Air Volume (CAV) AHU $& Variable-Air-Volume (VAV) AHU 03 [g&a0051

Heat ﬁ Supplj’
Heating Co.oling recovery Filter o
coil coil coil v e
i/ ixi
Supply q | a Mlxu_lg
fan ! 1\ /! CO]](S) o
: I G e —
\ ——— =

o t }G

(;) Q- Horizontal Unit c[> - Vertical Unit

(o) Horizontal $& Vertical Unit

Blower(supply fan) cooling coil $& ecood(filter) o303 opoBeomaagé(same level)

ooSeoSooo:chS “Horizontal  Unit” o?eéTe@oaéu Horizontal unit oﬁ% m&eo&ﬁsaogcﬁ

656poyS0y0S c8o0pdi 23eadd [ggads:ad8:q$320305 cgudopaasolalgoopd @:m:eoao Air
Handling Unit(AHU) qpso? “Horizontal Unit” sofga0> 006s08a0p§aopdi
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Blower 2005 cooling coil 61 8260l 0g€ aopbeacnaelogpé “Vertical Unit” vpesl[gEsgdooob
G5eP290533eomalopE AHU blower o3 cooling coil &1 a6dlogé sofgonEaoiagi€ “Vertical
Unit”  =0fgd  20050058E20001  meadlqeSesepeaoyud(foot  print)eooicadeomelope
oSoqdiods 3209E:3 006e0E8E0p5m Bea0d [g[gEadS:B62q [grpdesendSoopd Vertical unit
qP:0d 006908qs Gsep 20500:c05000 83260051 gpieanEgE 3agudsnonieaoicedaopd Air
Handling Unit qpso? “Vertical Unit” sa[g6 aooSapdfogoopdi

() Draw Through Unit 98¢x05 Blow Through Unit
Draw Through Unit

Blower 2005 cooling coil 9005¢ 6eoa? eouaeame(oxpE “Draw Through Unit” uvpesl aopdi
Supply fan (blower)aopS @03 coil section o3saqE [godooseofGie obupeomaelopé Draw-
Through Unit opeel 83[gEgbooodn odad oduplglisC coil & fin gpezofogpsy ecwo00d p8oongd
[go5ogms000bn  0obspdeaandgC cooling coil § uniform face velocity §§88aopSi AHU o
agodeco(leaving air)oB coods supply duct [9& sacguSonay 0o6e0E§E0p5 “Draw Through Unit”

o3 sagpiads sadiglog0005

Filter . o o
_ Mixing aER i
Fan Coil(s) box 1 =
! > Supply ..
— A L fan Mz
B g ol : o /Ux
| a1 1! | H---- St —
I I ! : o T o
b a - NP
Lo (:I ok b ¢ -
| | - \ RSN
I I i [ .y % >
[ | o NG
| |
— Cold deck Cooling Piltes
coil
¢ 9-G Draw-Through Unit ¢ 9-§ Blow Through Unit

Blow Through Unit

Blower 20p5 @coad cooling coil §8a3 goSocopdeomeloypé “Blow Through Unit” op
200590520051 00505280 g¢ AHU 03930Eammoopdecuapd blower [go5G:e cooling coil 8823
eepod§eomaloppé “Blow -Through Unit” (820051 &(p-6)03¢ [goon:oopd 3203¢E: supply fan 205
@co0d cooling coil a8ewrod heating coil $& ccood(filter)sdad godag€:eamelopE “Blow Through
Unit” opeal 20pdi “Blow Through Unit”el 330:0008)050005 supply fan &l 6ebome 0godaoneam
0 (heat)a3 coil ¢ pGRA3ndeomaeoPE =ooss(serving area) 3203C:03 veEPOdIGONRGOI
(0) Outdoor Air 2Beupch Makeup Air AHU o8wupod Mixing AHU

gpseomandgé  AHU  gpsoopd  mefsmacpioecood  return air 3o[gd
[g$copSedupeno§oopdi eroad copSuod(circulate)eolge: [§do0pbi aBojadeom unit gp:od AHU
Splebp! ol 83200 o365 32600053588 0069032320305 8326600
20§ Es005e00500p96c0(fresh air)o? eepiesnt Bewrod egiesm(treat)apdaopd AHU gp:od
“Outdoor Air Handling Unit” o3w0pod “Makeup Air Handling Unit” a30wod “Pre Cooled Air

Handling Unit” opesl e3fo300051
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Outdoor air o3esaezné(treat)codeamelopE “Outdoor Air Handling Unit”  opesl 205

oS3t cagpspd: ognsoopdecogpin’ [g§lgdaSaeoged comeamaelopé “Makeup Air
Handling Unit” opesloopdn AHU 33038:03 copdeuigscdsndeomn econd waopbel[nonts)
ee:630E[grodeomejopE “Pre Cooled Air Handling Unit” op cal aopdi

Outdoor Air AHU &l 45 eqo3qgCs(condensation) [gdedleco§oocdn o cqodgts
(condensation) [gocogoo? elgqliqs =005 outdoor AHU §dqpiod  $6c00de  Bewpod
$6000560005 Booaop insulation [§€ [giapdeny §oopd

(00) Constant Air Volume (CAV) AHU a3wupdb Variable-Air-Volume (VAV) AHU

AHU crocopSoobgés(air flow rate)od goopdej “Constant Air Volume(CAV) AHU” o8ewpod
“Variable Air Volume (VAV) AHU” op3[epsconsaopdi a[Gond: ee[gpliadaopdecocosboodsss
(constant air flow rate)g¢ eenlseseao AHU o3 “Constant Air Volume Air Handling Unit(CAV
AHU)” 0968l aopdi

2082 61 cooling load c3220gi0532q GrocoRb0od5S:(air flow rate)c8sa62003 e[gpéiade)
een8:a0pd AHU o3 “Variable Air Volume Air Handling Unit(VAV AHU)” opeeloopbn VAV AHU
qPea0R05 duct gp:og¢ Variable Air Volume Box (VAV Box)o3 006s0co:q$ adoopdi Variable Air
Volume sa6[oypE:n? s008:-@(Chapter-9)o3¢ 22600:805 qE{goonzoopdi

9-J AHU @i Component qps
High-efficiency Supply
ﬁ“?ii @ air
.
Medium-
efficiency
filters
Exhaust ~

Exhaust L

compartment

Return ~

ar Outdoor

Unhoused air

return air fan

¢ -6 Air Handling Unit oo&903€dlo€ea0 32805323E:qpiadeshlgoon:d
9-J-2 Mixing Box
AHU oodgel mixing box 2005 329§:0[gSonconaopdecu(return air) $& [gEoeco(outside
air) eepe§oeoqs 330305[gIY600:0000 Fesiced [¢daopdi Comfort air conditioning 220305
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069086000 AHU o3E:§ return air $& [gCocco(outside air)eepesogs c8sa60p5m Bea0d
[goeco ep5sSdypd(100% outside air)odeocn AHU gp: $& [gCoeco(outside air) copde$
ocdm0beom AHU gp:ogé mixing box ocdsabeon eepodadoogd return air owdan ¢
[g€oeco(outside air) owan g§g§ssog05 damper qplgE  control w6805 Gep(Groon:
eeocIzRo§S (mixed air temperature)s& humidity ratio o300p5 damper g&eso0pd307105(0pening
position) oen $& ABoSGod qdse[gpEaeadE: soaSogudy(linear relationship) o§dl

/
=g B >
AIR DISCHARGE
INTAKE | ' AR

AIR FILTER  AIR

WASHER COOLING HEATING
COIL ColL FAN & MOTOR

SECTION

HEPA FILTER

$ 9-q Air Handling Unit oo&903€dlo€eo0 32805323E:qpiadendlgoon:d

$ 9-q (o9) Mixing box 03¢ damper cobe0€a0:d $ 9-q () AHU oodadseil 3209E:38:0

9-J-J @c0od (Air Filter)

eoood(air filter)qpsaopd AHU 03E:5 0§e[gdilaend 3805823E:0069(gd20051 0Eaxnaod
retrun air o300p05 outdoor air a3ewrod mixed air o ss9fi(service area)edod ez
a300pod egresmi(treat)apde] odeuil 03058E00g| 20§0eznEGIpoes cBza60p5m 32030
(application)od c303¢) croon&ole 83265105 grroopdi eroa§ele 3=05I303a305q) crood
:§pzooniqp: (air filter types) o3{gpsfogoopSn

200050 Geood(air filter)gp: s90:d:03 “Particulate Media Filter” opesl copdi Particulate
filter gps@i efficiency o3 “Dust-Spot Efficiency” a3ewrob “Minimum Efficiency Reporting Value”
(MERV)[gE eodlgecp§oopdi Dust-Spot Efficiency e8o0pS¢n  ASHRAE Standard 52.2 839

eeood(air filter)oopd 6eood§ 32986pdqI03 ©6:0paB6:e005:8Eg8: §oopbo? Gudgoodi
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¢ 9-© (vo)Electronic Filter @ 9-© (c)HEPA Filter ¢ 9-© (o)Cartridge filter

Minimum Efficiency Reporting Value(MERV)2005 ASHRAE Standard 52.2 3¢ 6coad§) 0.3
© 1 micron 0w 2aguderei§eonn 2:06500g03 vd:ura86:0000:8E96: §aopdad eudlgaopdi
ecood(filter)zadjpmaonigpod  c8odq)  3sz:
oysolsg(pressure  drop)  ogo[gpeaopdi

Electronic filter sadjgmaon:00pd  Bzamion)
so8:q(pressure drop) 20500:001(30[Gs
o Washable electrostatic filter sa§jgzaon: 2005 sagprads
® Disposable @&Dé“
@ Electronic ondslodsecood(disposable  filter)sa§jezaon:
$C¢ eagPgod8Eaopd ervod(washable filter)
:§p=e0220303  Air Handling  Unit  qpsp€
Filter Type qp2ad: 3205g[o0pSi

$ p-g ecvod(air filter) sa§jp3a02: 03c805¢] [gdedl cnepd 8saniogeolsq (pressure drop)
Air Filtration

Air con Gozc:000) 329§:30038:§ 603 H[Foo§oleseoa$320305 eSep 3Jadqp:
(particulate contaminant)qpso? ©5e00d0[god  o§ol(filter)eusqupdi 00dspdimndy ecLod
(filter)g¢  08G:00pd crogpiodonn srefimncytiad Jeuiqupdi Ventilation 2005 32034geo0
[g€osco(outdoor air)qpesé [gScopdeaadigepd indoor air qp:ad ecvod(filter)gé coSoeoiqupdi

ecood(filter) gp:o3 Minimum Efficiency Reporting Value (MERV)[gE sadjzoon: gn:
2005905 002200051 [gEosco(outdoor air)o3 pre filter coSepd coood(filter) sa§jrmat00d MERV
:2608(0) a300pod (0)coad deomEieoqeRdi

Mixed air o Recirculated air gqp:od c0§0Cepd eoood(filter)aopd MERV m20&()
a3000d () 00053 eomtiqeoepdi erood(filter)ge co§ol[gte§eon  erogps(unfilter  air
adoopod  Bypass air)  209§:20p8:03  weepodeoqn  eoood(filter)qpiod  3a0g0donoy
06ce0:88eant  [grodoomiqepdn 3§38  [03dq 0besodlesntl  esoelop§Eesmi
[giepSoonzaepSi croed(filter)qpseh 8sanioeolg(pressure drop)ad ewdjgoopda3§om §eepdi

# Electrostatic
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Recalculated air qpss& mixed air qps320305 duct spot efficiency 80% §eoon cood
(filter)gpzoBoo secondary filter qpazalgd sa2%dgiqepdn 03 80% efficiency §eoxn eoood(filter)
qpz0op5 outdoor air gp:el 32qp536ag: (quality)sd:ol:aopd sadlqrogE 320d4gjqs 0EengHoopd
a3 acvob(filter) qpselopé duct gpo? olopecn 28gE:eaerpdgs vadsadeor

Recalculated air 98e0pcd mixed air 2Boupod [gEoeco(outdoor air)gpssacg0> secondary
filter saadselgeqC ccoodsas(fine particle)qpsgé 20&0Eqs 8oopdi Pollution standard index of

outdoor 2005 000 GaPIGIE ecLEd3s(fine particle)qp:od 0§0EQS c3oopd

9-J- Heating Coil

32632:38:6300§ §E&qP:S 00608009 AHU gpopE heating coil 98e0pod heater
o06e0€aonigs 32620001 Heating coil 03 6enligEcopboodqs mrsaedod(operating cost)aopd
agl6edmgeutond(electric heater)oood 3spS:00001 Heating coil 0gE hot water heating coil $¢
steam heating coil upq) $6§s§oopdu
9-J-G Cooling Coil

Cooling coil o3& chilled water cooling coil $& direct expansion (DX) cooling coil vpq] $6§e

§oopdi
9-J-§ Humidifier

Humidifier 2005 eqeg(moisture)o’ eco(air)odaBoopdeo:aopd c3§ouxooddje [g6a05
Humidifier o3¢ water-spray  humidifier $& steam humidifier o3¢  $8§§oopdn
ez:6)e[gpodeogeom §E8gpiogEonn andeolefadoopdi
9. -6 Fan 930005 Blower

eoogpo’  copdoodeogs(circulate)zaogad fan a3eupod blower 833620051 Blower
qpesac(opEiad 3298:-6 (Chapter-6)o3¢ 33600:805 eublgaonzaogdi

9-9- Air Handling Unit Technical Data gp:

es0d0p¢ Air Handling Unit oodcd:el technical data sheet o 3agiod3a0005¢P:03
poem[gd Gudgoozoopd

Unit Name AHU 1-1 1 Model 70x80

AHU 1-1 20p5 AHU 0nOsoCanadigoopdesepod qpdppsioopdsdlod(reference number)
[g920p51 AHU c005cp&opon 2005005000600 Gedaud(model) Sa§jpeaon:0005 YDM  70x80
[g820p51 YDM 2005 $6c00be insulation 33008eo0n AHU 3a§jp3a0nigd@:  70x80 2005 AHU 6l
320530002 (490051 o eed305(model)qp:ad York 05686 AHU gpzag€amn cop§Eaopd

Unit Configuratioin(Horizational)

AHU gp:03 vertical configuration $& horizontal configuration op $&§j: [gpscon:000u
Cooling coil 03 e30055002:4] blower 03 sae0l0gooag€ “Vertical Configuration AHU” 5[g6
200500500001 Cooling  coil & blower o3 [038:006(gs0RE (33[gE0pdgn)onbe0coningC
“Horizontal Configuration AHU” {6 9005600520051
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UNIT NAME AHU1-1-TOXBOPANEL MODEL YDM 7080

UNIT CONFIGURATION HORIZONTAL REQUESTED QUANTITY 1

FAN MOTOR SPECIFICATION TRANSMISSION SPECIFICATION

BLOWER TYPE/ BLADE DIDW / BACKWARD PULLEY TYPE / GROOVES spa/2

WHEEL DIAMETER / FRAME mm 800 /K FAN/ MOTOR PULLEY @ mm 335/ 236

DISCHARGE Rear BELT LENGTH mm 2000

AIR VOLUME CFM (m¥%hr) 28,240 (48000.000)

TOTAL PRESSURE in. Wg (Pa) 2.83 (707)

ESP/TSP in. Wg (Pa) 1.40 (350)/ 2.41 (603)

ALTITUDE / TEMPERATURE ft (m) £ °F (°C)0 (0) / 68.9 (20.5)

FAN RPM RPM 1010 INLET IN-DUCT SOUND PWR dB (A) 03

MOTOR TYPE / POLES TEFC - IP55 / 4 INLET IN-DUCT SOUND PWR dB 125H 05

ABSORBED FAN / MOTOR POWER KW 13.50/ 16.20 PER OCTAVE BAND UNIT 250/500 Hz  01/04

RECOMMENDED MOTOR KW 18.50 tk/2kHz 88782

MOTOR SAFETY ALLOWANCE % 20 4/BkHz  75/66

ELECTRICAL SUPPLY V-ph-Hz  380-415V/3ph/ 50 Hz

OUTLET IN-DUCT SOUND PWR dB(A) 05 AIRBORNE SOUND POWER dB (A) 74

OUTLET IN-DUCT SOUND PWR dB 125Hz 95 AIRBORNE SOUND POWER dB 125H 85

PER OGTAVE BAND UNIT 250/ 500 Mz 07 /04 PER OCTAVE BAND UNIT 250/500 Hz 77/ 60

1k/2kHz 01/85 1k/2kHz 67762
4/8kHz T6/68 dk/BkHz  45/34

FAN DISCHARGE VELOCITY mis 13.15

TOTAL FAN EFFICIENGY % £0.79

Fan 6ebom $&0005e3800053aq/053c005¢p: (Motor Specification)

6320053 Data qpzo0pS Fan(Blower)el 6e50m5¢ 200538600 saqés;mo%qps@@oaén

INTERNAL/EXTERNAL
SEALING MEMBRANES
AND COMPRESSION

FLOOR.

FOAM
INSULATION

Q 9-00 AHU blower §§ cooling coil @ 9-00 AHU Wall casing

Blower Type / Blade(DIDW / BACKWARD)

Blower gp:03 DIDW & SISW $6§3fgpsoopdn DI o0pS Double Inlet ol
320368105 [gdoopdi  Gonssdonodondie crogps blower 2203E:03 oeepadamnoopd =afjseann:
[©20p51 DW 20p5 Double Width Blower Wheel (920051 SISW 2005 Single Inlet Single Width
[920p51 coogps blower 3303E:03 0060050000500 0EeepPrdaN&E0RY Fa§maegdo0Rd
SW 20p5 single width blower wheel [g620p51 Blower qp: &1 scood(blade)od “Forward Curve” |
“Radial” $& “Backward Curve” urq] 2a8msagC adedje Jlepsoonzoopd
Wheel Diameter(800 mm)/ Frame K

Blower o€ 00690C0050005 9B32)E:(Wheel diameter)oopd (900)8c8c80om|go[3s blower
&l 0§6(frame) 3§jrz20:0005 K [gdoopd
Discharage(Rear)

AHU gp:p€ 6003 godaood8Eaopbesep(discharge) sdesepdoopS "Rear Discharge” &
“Top Discharge” o} [9620pdn “Rear Discharge” sadjimoon:03¢ 6o} AHU 6l 6500500050
40500050005 “Top Discharge” 8a§g3202:03E 6003 AHU 61l 3260] 90059 godapod0pdi
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Air Volume = 28,249 CFM (CMH 48,000)

AHU blower ¢ coodeus§Eaopdecvoenan(air volume) 2005 28,249 CFM (48,000 CMH)
[§820p51 00dg0§giE(gonn)mmodomnsgs: (48,000 CMH)gd20p5m “volume flow rate” opcopds
esledey §oodi
Total Pressure = 2.83 in. Wg(707 Pa)

AHU blower ¢ coc5e0:8Ea0p9 Bzans(total pressure) 2005 2.83 inch of water colum (707
Pa) [9620p51 o38ss(total Pressure)oopd Bzadsadssq(pressure loss)  sasad: 320R05[gdoopd
Mixing box elopé [gbecleoon Bsmedssa(pressure loss) cooling coil eloppEgdediean
Baonsaduda(pressure loss)i ecood(filter)elopé [gbedleom Bsmsadgsq(pressure loss) AHU
:[gConod§ duct system 220305 Bsdsedsdsa(pressure loss) ©o0pd Bsmsedigraqps(lossess)
320:008 320305[g6 200!

ESP / TSP(Pa) = 1.40 in. Wg (350 Pa) / 2.41 in. Wg (603 Pa)

ESP oopd “External Static Pressure” cizac3eelod [96o0pbn TSP 20pS “Total Static
Pressure” [gdoopSi AHU blower ¢ coc5e0:8€a0pd “External Static Pressure” oopS 1.40 inch of
Water Colum (350 Pa) [gdoopSn Total static pressure oopS 2.41 inch of Water Colum(603
Pa)@f)o:)éu

External/total static pressure 20pS AHU blower &l 3zas(total Pressure)o mixing box
elop¢ [gdedleom Bamsadsgeq(pressure loss) cooling coil elopElgdecleom  dsmeedigse
(pressure loss)  eeood()elopé [gbedleoon  Bsamedwgeq(filter pressure loss)  ©20pd
Bamsadegeaqps (pressure lossess)od §05[8: og$a0pd Bsons(pressure) [g&aopdi External/total
static pressure o0pS duct friction loss qpsi supply air grill gp: $& diffuer clogplgded eom
Baomsogeolsg(pressure  drop)gpesC  damper  clopélgdediean  Bsmsogeoliq(pressure

drop)qpz320305 [g620p51
Altitude / Temperature = 0(0)/ 68.9(20.5)

AHU on6s08=nad3{gjepd e5epa0pd uEaoudeqgE(sea level)zalgést 0pp8a00d vradadaopd
Fan Speed (RPM) = 1019

AHU blower o&§seil copdocdgSs(RPM)2000 0088560qIC 300566 (000p) [gdaopd
Motor Type /Poles = TEFC - IP55 / 4

650 3§|E3e02:0000 TEFC [gdoopdi TEFC 20pd "Totally Enclosed, Fan Cooled" o
320368105 [g620pd1 00dspS:30igé ecdom oFE(winding) 20pS eedomadd(enclosure)sacyEsd
qB oSom(fan)g eedoma? esaeznt [grpdaonoogd IP55 2005 motor enclosure @i rating
(protection against solid and Liquid )03 830320001 6e50203298:03€ 336005805 Ged[gaon:0000H

Absorbed Fan / Mortor Power kW = 13.50 kW / 16.20 kW
Absorbed power 20p5 blower & o&§s(shaft)copde$3a0305 83266000 g&iams(power)
[§620051 eeHoma0pS blower o3 F3b[oFe(belt)gEewnEaopbn Belt drive [g6o0pbn Belt drive
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qpopt slip [gdecp§oopdn dBelopE belt drive qpiogt g&:3aeusdeport [gbedl comedigsg
(transmission loss) §oopSi Belopé  Gudomgdisa(motor  power)aopd absorbed  power
coodgpaepdn o AHU o€ AHU blower’s shaft power 13.50 kW q§g§e00305 cebomngdsaans

(motor power)aod 16.20 kW [g8g& c83260005
Recommeded Motor = 18.50 kW

Recommended motor kW 18.50 2005 cubom sagudzaons(size)od a3c3o0pbn of AHU
83266000 6edomg&izms(motor power)aopS 16.20 kW [g6eo05c00b: egpogodog 16.20 kW
oo gudmoneddi  dBefopE  18.50 kW eubomed  oobsole§  oBoSopssdels
(recommendation) [g620p51 18.50 kW ee50m 6q8Eag€ 22.0 kW eubom ondeofewn:§Eaopd
oBelopé recommend oo0d:03 20egCigdo0pdn Beaod 15.0 kW o3 saaddggs eooCeagpeon
eqrRodRE q§8Ceom eedomaagudsson:(motor size)qpzoopd 3.0 kW 1 4.0 kW 1 5.5 kW 1 7.5
KW 1 11.0 kW1 15.0 KW 1 18.5 kW 1 22.0 kW 1 37kW 1 45kW 02005 o[gdoopdi

Motor Safety Allowance = 20 %
eeH0m 3agudzonegqudepopt safety allowance 33(gd 0% doonz0000i
Electrical supply = V-ph-Hz (380-415 V / 3ph / 50 Hz)

o3 AHU blower &l 650203 6ut:qs cd3madeom agdodencdams(electrical power
supply)2005 00 © Gog) 8ams(voltage) 320382 [gdqepdn Frequency 50 Hz §eoo 3 phase power
supply [§6qopdi (0€0m08E8320905[500p5n) [gEwn8Ee & cBE:8EE3 § 60 Hz aqboddlodsan:
(electrical power supply)o3 saaddgjoopSi
Fan Discharge Velocity = 13.15 m/s

AHU & eooogabedlod(out let)e ogodagnaopd eoosaagiE(discharge  velocity)oopd
0doRSQE (09.08)80m58: (13.15 m/s)gdoopd Discharge velocity gpscg§:agi€ 2225 a0
SetoeteNiony
Totoal Fan Efficiency = 69.79 %

Fan(Blower)al total fan efficiency 20p5 69.79% [g6o0pdi (Fan @i total efficiency 20p5 Qg%

coodemPagt SeomEsoopdi)
Transmission Specification
Pulley Type/Grooces = SPB/2

Q 9-o Pulley
Fan / Motor Pulley @ = mm 335 mm / 236 mm
Fan(blower)ooo503€ obsooonseomn gadeizagiCs(pulley diameter)oopS 335 mm (oG
665000000503¢ ondeoaonieon padelisags(pulley diameter)aopd 236 mm [gdaopdi o3 pulley
320530022569 326 66H0MNEN 200566 (RPM)a05 (0680) [gdagi€ fan (blower)el 3200562005
(00 Jo) [g®20pSi(slip [§depd 3200566(RPM)0B copdeogaddngit)
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Belt Length = 2000 mm

Fan (blower)al pulley $& eedomei pulley o3 odsoodconeomn 3cd[3(belt) & sagpdoopd
2000 mm [gd20p5n Sound Level Data gp:

OUTLET IN-DUCT SOUND PWR dB(A)95

OUTLET IN-DUCT SOUND PWR dB 125 Hz 95

PER OCTAVE BAND UNIT 250 / 500 Hz 97 /94
1k / 2k Hz 67 /62
4k / 8k Hz 76 / 68

AIRBORNE SOUND POWER dB(A)74

AIRBORNE SOUND POWER dB 125 Hz 85

PER OCTAVE BAND UNIT 250 / 500 Hz 77 | 69
1k / 2k Hz 91/85
4k / 8k Hz 45/ 34

9.G Air Handling Unit $& Fire Mode
:eeodmBel MBE System gpiog€ eunasCoopSocd(operate)q$ 330305 “Normal
Mode” $& “Fire Mode” va6] 3P 2005¢050c00:20001 “Normal Mode” a820p5¢> 2680005353:
069205 doScdeSigp: 09:83203E:  copSucdesgsad Badaopdi “Fire Mode” o305
32680005358:0009005  S1eanl[glidesqfs Bewdd Sieanthaes =gepdd  JesgSod
Bc8o0pdn 3680005358:0089 3003E:§) fire alarm panel 0od99w(sub fire alarm panel [gbco |
main fire alarm panel [gbeo) activated [g8Clon “Fire Mode” o3 cepod§oopSur 20056050005
Fire alarm panel 00892005 63200501 sa6(ogpEagpialogpé activation [g6$Eaoa5
() Smoke detector o8w0pod heat detector 0od99 20pd activate [g8dlon fire alarm panel
activate [§®c3&opS
(9)  Sprinkler flow switch activate [g6dlos fire alarm panel activate [g5c8&opdi Sprinkler 0od99
2000 edlodagieamelops eqedigea(water loss)gbox sprinkler flow switch activate
[g®20p5
(0) Manual call point efo3p&copbs fire alarm panel activate [g®c3&opd
(20) FM200 discharge [g8[gC:alo3pEoopds fire alarm panel activate [g6c3&edu
(c) Fire alarm panel activate [gbeocom 0odfgieom saejoypEiondeoaeogpEaopds (§68Ea05
32680005338:00092005 “Normal Mode” ¢ “Fire Mode” 23 aepaddognsdlon ACMV
System 2005 6320050 cpdeigpin’ CdeaEeS 8350pd
(o0) Air Handling Unit(AHU) gps 830309:03 qOs0:(shut down)q$
(9)  olgesmnodomiqdsnqesep(underground car park)) fan gpisaniadsoopd [gS55:86(low
speed) o [g855:4C(Hi speed)ad e[gpCieentsqepdi
[36:08:880200005 (0p00) 009$8020(1,900 sq. m) 06532009
elgesmnodomiqdsnqSesep (basement car park)gqp:ogE smoke purging system
00690800226 $c826 20051 Smoke purging system 2005 336800052e8:@ main fire alarm
panel ¢ activated [g920p5 324l 6 Air Change per Hour(6 ACH) ccocopboodgsse 9 Air
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comEicooiop§, Chapter-3 Air Handling Units

Change per Hour(9 ACH)a3 e[pEieent:qé c8ad0p5n

(0)  Staircase Pressurization Fan gqpisan:adsoopd pressurization mode [gGeonEiesqopdi odsa[gé
oofgpseoon Code of Practice for Fire Precautions in Building gqpzodcond: a3odsoqé
835620001

9.9 Cooling Coil $& Heating Coil gpzsacfopC:

Cooling coil 2305 Air Handling Unit &1 2280 33805323&: 00d9[gdo0p5n Coil gp: &l 2800
cv6eemEq(function)oopd sagonie(pCs(heat transfer)esnt esonégadeodgls [gdaopdi Coil gps
o3 30ecpedaopdad§oumgps(heat exchangers) vpcopdiesl 20o5n Air Handling Unit & cooling coil
320000p5G0p5 03000068 cgudopapdi Air Handling Unit &1 cooling coil 3a6[o3p&s sosc0pbagé
oS 3agma00:3::0di08 §:00p58E00p5n Chilled-water cooling coil qpsoopd plate-fin-tube heat
exchanger sa§jszao0:qp: [§[030005 330500 326800053a8:qp:03¢ cooling $& dehumidification
005q530R05 Fagpsadzrdgogo0pd
Air Handling Unit o3¢ cooling coil $& heating coil vpe) $6 §opd

Air Handling Unit & coil sa§je3a00:qps
Cooling Coil Heating Coil
Chilled water cooling coil Hot water heating coll
Direct expansion cooling coil (DX coil) Steam heating coll

Chilled water cooling coil 2005 G2:000080605(cold fluid) [powd-chilled water] $&
goopdeco(hot  fluid) [return airlod $69mefopeopE  megocpudg(heat  exchange)gdesnt
6e0nCgnd G:00p0n 00bspSiEdgE poopdec(hot fluid)[pows-return Airle sap(heat)gqp:aopd
coil ¢ 280 6320009265 (cold fluid) [powd-chilled water]e8a3 BssoCzoga:00051 320 (heat)aopd
oS (temperature)g€aopd esepe  200§S(temperature)$600pd esepad B:e0E:600§ 00001
G030  pgpi(sensible  heat §C latent heat)o3 AHU @i cooling coil ¢ o0so&
0050005 (remove)aodi

Coiling coil 2005 Air Handling Unit o€ o§elgddqepd 32805323C:(essential part)
[®20p51 Heating coil 20p5 Air Handling Unit &l optional item [g620p51 32632:3E:63004ps0gEamn
heating coil 03 32004g/q$cd2a62005

Heating coil og€copds hot water coil $¢ steam coil vpe) $8§j:§oo0pdn Hot water coil 2005
e=:00pd fluid(return air)sé oopd fluid(hot water)od 30038 3ap0c0d[gls(heat exchange)
[0e3:0& GeonEgadeuaopdbi oobspdiaanisé voopd fluid(hot water)o sa0(heat)qp:aopS coil ¢
0090¢ G32:0005 fluid(return air)od S:eosognzoopdi

Cooling coil & 2280020082005 GrOME FpEP:Y HOLIELSEPLdES(remove)gdaodi
GOOSEN 30YP:d 6325652000 chilled water oBowpdd refrigerant © Suragn:INE cooling coil
o eaontgodeusoopd Cooling coil ogEcopds chilled water cooling coil $& direct expansion cooling

coil (DX coil)ope) $&G: §oopdi Chilled water o3 3200dqe] GrOBe Z0gP:03 eSLRYE chilled

water cooling coil 0y 68l adq) refrigerant o3 s20%4g|q) GLO3e FOGgPS HGLIAIE &d cooling coil
o3 DX (Direct expansion) cooling coil vpas] oopd
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Cooling coil
Chilled Water Coil

DX Coil

Hot Air Cool Air

Return air

Return Air Supply Air

airflow
!f’
Heating coil
Return air Supply air Hot water Coil
Steam Coil
T‘ Cool Air m Hot Air
<';> -9 Cooling coil and heating coil 9 9-0G DX(Direct expansion) cooling coil

Chilled water cooling coil gqpsoopd eeo(air) $& eq(chilled water) sd9zalops 300
opse[gpigts(heat transfer)gdesané eeonlgodeuseoon “Heat Exchanger” ood§jfgdoopSn DX
(Direct expansion) cooling coil gpzoopd eeo(air) $E refrigerant $69sa(o3p: 3apopsepEs[gEs(heat
transfer)g6esnt esonlgndeuieam “Heat Exchanger” ood§jggdoopd Plante heat exchangen
shell and tube heat exchanger $¢ fin and tube heat exchanger vaq) a3:§jE§o0pd3505¢ cooling
coil gpeoopd fin and tube heat exchanger 3> saom2gp: (60300051

Cooling coil &1 350p6cEG03 psychrometrics chart edloa€ cooling $& dehumidification
process c3E:qpasConay §0:0050060medlndqs 832620051

Fin caSmeoigpigé [girpbooniean coil gpioge saq, cacnecogp:oopd cooling coil & fin
qpz Boopdd tube gpiod ©dB3 [godognioopdn o3a3 fin gp: a3ewpod tube gpod ©o3S
[godogazaopdecond “Bypass Air” vpesl copdi Bypass [§900pd ecoowdanad Bypass Factor(BF)w?
sl 00pdn Four-row coil 03¢ arooopd 3.5 m/s §849¢ [godagningi€ oCamaopdecuei po% 205 fin
qpz 9360p05 tube gp:ad ©o33 [godognsoopdi 30% bypass [g6o0pdwn | elgpadlogoopdn Bypass
factor(BF)aop5 0.3 [9620p5n Eight-row coil o3& ecooopd 1.5m/s [godogaag€ 2% ooo bypass

[g&2005
9-§)-0 Direct expansion coil(DX Coil)

Coil sa03€:080E0m20p) refrigerant 20p5 2265(liquid) [gdo0pS Coil 3203C:q) refrigerant
2p50000 6eVw 3QYP:BPOLOM Foeg(Vapor)3a|gdad phase efgpCsdagnioopdi  Refrigerant

ogSe[plicdfgéiofeon  Super  heat ogSe  ogeofimoopd oS saspdicuSom
e[pscdeomalopé refrigerant g€ latent heat of vaporization oofgbedl 20pSi 32083050005

capillary tube oGoo:qpgd20051 2209053050005 saguSsaens(diameter)p3kaopd Sodondegpts
a[gdoopdi

&(p-0G) capillary tube gp:dl§eomalogpé 3200050905 direct expansion cooling coil 02696l &

[§6e[o38: 2888000
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eomEs0005028

. . Thermostatic
‘;;:Eng To sensing bulb Diaphragm Cmmgated f:ﬁa:l siomn
External Valv es ]
equilizer + i =
To distribuor o
L
L
Spring I_J.ql.ud | e [ 1/
refrigerant L
Sensing J/ 7
bulb L

(a)

Chapter-3 Air Handling Units

Refuqeraul
T, “F
\{
Distributor Refrigerant
e g TWo-
Drain Tmp )/ phase
pan Superheating  Area

Q 9-05) DX(Direct expansion) cooling coil

98- Chilled Water Cooling Coil

Coil 200385 eaao0pd chilled water gpilg [gdeseoomelopé coil oodendoopd

¢22:6520001
GO ogPopd  coil o ooso¢  chilled water €893

a365205 coil 3209E:0308a0) GrogP:aopd eea:a0pd coil & fin gpssé oBom

8:eo8sagmo0pbn Byl =9

opse[gpiglialopé erosizands 86e0€:cxnG: chiller water &l 3208 [gEooaSawo0bn Chiller

water 3208305 (inlet pipe)oopd coil 6 86200590053 §aepd

Chiller water 320905305 (outlet

pipe)oopd coil & [gCoopdonady §eepd [gdoopdn Chilled water coil 20305 8s:
§0005qi05(pressure range)20pS (0qs)) 9 (p00) psig 203Egdaopd

FINNED

| LENGTH

A,

" [
RETURN E@ | EINS

3

ROW 2
TUBES

FINNED
HEIGHT

SHEET METAL
|~ CASING

RETURN
BEND

T
e

S

P e
U7

d
SUPPLY

.

TWO ROW COIL

o g-oG Two Row Coil

R
L3

a

gl

-
Cut

[

J

ir]

=]

L=}

=]

IR

a
grl

(c)
‘? 9-06 Hot Water Coil
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9-6)-9 Hot Water Heating Coil

Coil 3203808 200R802005 hot water 0ao0obn oBego0d hot water 2005 Groadd
POGPOT 9S00090m 0gedoaopdn Hot water o€ 3a00d:gegCs(heat loss)gdedl (G cooopt
3200009[gCs(heat gain) [§dedlo0obn Hot water 32083050005 862005805[3d[G: 3209053050005
[gE305[gdoopd

Nozzle i}
L | ] T.°F
>| | | | I Steam
Steam >I| | | | | S
i St P
=) T T L Al
3 | —
Baffle/| ] [ -
£y Condensate
j [ [ ! ( ’ Ny . out
{d} Area

Q 9-o@ Steam Heating Coil

9:6-G Steam Heating Coil
Coil 2003898 30g830R8[gE0pd eqegieg(steam)oCanaopdi aesnod 6320009
GOOgP2e 30qP:0d pduIoFIGaNEPE eqegteg(steam)ogE condesatioin [§6eclox condensate
water 2:5[g633 e[pE:cdom eqEalgbogadognioopdi 32088050005 steam (vapor form)saogod
[§807 3209058052005 condensate water 330305(g&a051

.,|Heating Coil o Variable Flow
80 80
n?O . . 70
S Cooling Coll g, Constant Flow
§50 g
Q =" 50
C Q
L 40 LICJ 40
30 30
20 20
10 10
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Flow (%) Flow (%)
¢ 9- o Heating Coil and Cooling Coil ¢ 9-Jo Variable Flow and Constant Flow

O(p-Jo)og€ heating coil $& cooling coil & heat exchanger eharacteristics qps
o36ed[goo:a0pdi O(p- jo)og€ variable flow $& constant flow o3eil heat exchanger characteristics

qp2 cﬁecﬁ@ooo:wéu
Counter-Flow CVOSIS'HOW Parallel-Flow
B —
4¢ s F s L
v A AV

<

¢ - Counter-Flow 1 Cross-Flow $& Paraller-Flow
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Hot media $C cold media c303c805¢) flow arrangent o8ewrod circuit GdA[grsd0d
Gedlgoonoopdn Heat exchanger gqp:oopd 05p5680005000:003 c3ad¢) Counter-flow 1 cross-flow
5$C parallel-flow 0pe) Fa§jrma00:qps R[gPefer20p51 Flow 06 o3[grseomaelopE g§8E005 efficiency
qpeopbiopfgpriaophn qifdoopd mafdéers 3opdh $¢ 38600 sppdh coppSiogeon

2.6 Coil sogub=oon: (Size)

Coil &l 35052000:0005 Go:gs(air flow or air volume) $¢ face velocity adl0gE @onpSoodi
Cooling load 226l 0gE geonobi Cooling load 20p5 coil o3€A§o0pd row 3266320305 $¢C fin
oneeosgps 328053207 FPI(fin per inch)edlogE eonpboopdi

ecoB:gSs(air flow rate)gpiagi coil &l qodsnlgE e§oon(face area)copSind:aon0000
Belopé 32gudma0:00p5000: [Binwo0pbn saonudelopadeadd face velocity aopd 2.5m/s
(500 FPM)cooS3 olg§esand an§aoodooneomefopé [gboopdn Cooling coil § fin oneoosgp:
Fop: [godognzoopd erosaayE(velocity)od face velocity vresl 2opd
Cooling coil gpssadsadsel face velocity 2095 2.5m/s (500 FPM)oood Segpiesant
0005000800051 2.5m/s (500FPM) cond8gpsdlon water carried over [g88Ea0p5

Cooling coil § fin oxGOgPsORS F209s

MRELON ReETh = < ezateonelopE(ofamnoopdecosi  Dew
T point temperature 00058663708
eaaeomeoPps) eoogpe 200568008

Qneon  eqeg (water vapor)qp:oaé
condensation [gdedloopdn a3 condensate
water gpsoopd  face  velocity &
opSsamselopE cooling coil & GE05Y

T = L'__,.r\cﬂm Al drain pan edaofeoqd drain pan &
3[40 cogpoygls [§doopd 0Ba3o8

Flgure 1 @ Chilled water coll construction condensate Gglqu drain pan 33'563%

& - Chilled water cooling coil og&oCm[gE:a? “Carried Over” vpasl 2051

Air flow rate (CMH) o3 00pB¢] face velocity 2.5 m/s $& o2:0q€ coil §oa(m?*)aBqoopd
Coil o soqpd(length) $& coil o so[gE(height)od @0050R05qs Bmaba0pdi GrvieonE
dooamn$(rectangular) cooling coil $& oopqS:dooanS(square) coil $6§E§o0pd 39505 ©opes:s

daocm(square) coil 20p5 Groseao&daoams(rectangular) coil c0od Seqpfoso0pd

2opSI00y gpsaopdl Squre dooe§  coil  [gopdessaogad oeoon  copper tube
qpegocd3b00pdn Befopé odeoxm tube gpigood “Welding” oeupod “Brazing” e
832600001 Rectangular $oocyo§ coil [gdq§eacgod qpdeox copper tube sagpSicodom
0832600051 Welding” 9800p0d “Brazing” 3»505:codaBomm cvdqs “Welding” o8ewpdd “Brazing”
006§ Ba0pdi Belopé erveoo daoamé(rectangular) cooling coil sacp§sany) Sqproopd
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Cooling coil [gepSq§ saadsqpieax Length to height ratio 20p5 2:1 [§800p5n 3205 $€ 32[g¢
2§:0005 $6s01 00H90[gd0RSN

Coil &1 3agp52005(g)eo[gbagqi coil & =:[gEad( j)evcoad Ju8gooleon [gEagsiaod
cooling coil gpzodcopds olgipdoo&ali Coil &1 =o[gE(height)oopd sacg§lgagsiaqié condensate
water 2000 33[g€e oqeolimng§ogé ecosiogSsgts(high velocity)eloypé drain pan ss0p8:a3

o003 33[gEad oy8€aeamelopElydoopdi esep 3005336[opE coil &l 32[gE(height)gpiagSsdlon
coil cod 5§69 =0[9d F[Groobcogllg elgqC:8Ea0odn Coil $b9adel e30050pE drain pan
0069080026001
1. TUBE BENT INTO HAIRPIN
Z. FIN STRIPS IN BUNDLES
3. TOP & BOTTOM PANS
4. CENTER TUBE SUPPORT *
5. ENDPLATES *
6. BOLT & LOCK NUT
7. RETURN BENDS
8. HEADER PIPE
9. TUBE STUB

@%E%n &

Tt 1

ﬁ@l

10. MITERED TYPE COI
11. HUB TYPE CONNEC
12. HEADER SLUG

$ 9-JG Cooling Coil 006903€ dlo€aopd 228053>38:qps
Coil Face Area = Finned Height x Finned Length

Coil Airflow (CFM)
Coil Face Area(ft?)
Chilled water cooling coil 090RC dlo€aopd 32805333E:qp:ad 6820050(p- jG)oe

ew5lgoonsoopd Goo(supply air)oopd coil 61l 900500 o fin erosgps Sajopie [godagn:opd
Chilled water 20p5 o3ofacoel so§oqEonade coil 338 offGs [god8:oxoed: 0Eanaopd ecvad
eaaeof eaeguudonad(ges(dehumidification)gdeoaopdi “Cross counterflow arrangement”os
ol 200

9-Q AHU Cooling Coil 03p5680005¢

AHU cooling coilod (- JG)op€ [goonso0pd3a0dts dodanarosgps(tubes)st fin qpiyé
00p5680005000200p51 Jodanerosgp(tubes) $& fin 0303 sapegPOSOREEEMEGI PIOYgE
[geobeo§oopdn  Coil & Godanerosgps(tubes)od  log8oog|(copper  material)gé  [gjopd
conz00pdi Fin o sa0q880daogy|(aluminum material)gé [geodeco§oopdi efo3e8 cogp)(copper
material) & 07603 20605002005 “Cu” [gd20pdn 3 88udoogy|(aluminum  material)el

Coil FaceVelocity(FPM) =
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©0peo3 20605000000 “Alu” [gdoopdi Chilled water cooling coil @ header 2005 SoS=a[03:
oodegpEsam [gdaopdi

9.q-0 Coil &l Row $& Fin gp:

Coil &1 6o2:900503 edlelogpdaqE[gEa0pd copper pipe co§igpiei 362200503 “Row”
0p200590520p51 Fins Per Inch(FPI)20pd oodrondesnoglsfaopd fin ooecoigpiel 326220305
[020p51 AHU model opeaddcopds coil ¢l row $C fin saeq@aoz0dgp: g€ cooling capacity
Sqproopdn 93eadd coil o row $& fin =peqEOREgPIE  GruPdgII:(air resistance)
qpeomefopE blower 6odom sieomEiqs cdo0obn Row $E FPI (Fins per Inch)o303 opbo3a3
2005905200503 6820053 GgpropE GrRaNSE dloopdi Fin gpisE §odsooSaonean tube bank

00690%:03 coil vpesl ad20o5n o tube bank o circuit caSmaeroigpisE Foorzoopd

Casings

14 or 16 Ga galvamzed sieel
depending on size and material
Dpticees: Aduminam or slainkess shal

/ Casing holes
Dravan 10 minimize

Tubse wear

Venl connections
Top and battom on all

liguid coils, bop of
CONBSmLale DEMBE! on
Stanclard sleam coils

Fins

V-watthe, HTE of flat: 610 14 FPI
Mumingen: 0080 000 012 shick
Copper: .00 008 thick

Conneclions
Brass MPT for coaling
applcations, sioe
{or heating appiications.
Oiptione: brass or

steed flanged
Tubes
S 0D = 029 thick copper
Options: 020" or 035 or 045" copper
Headers

1* 00 » 032" thick copper on Ona-Aow stzam coits
Opteon: 049" thick copper

Minsmum 060" ta 134" thick
copper or coppar mickel,
depending on cod sire

S 0D & 0049 copper nicksl
$ - J§ Cooling coil 0269 ooéceoocﬁooo:cﬁ eedlgoozaopd
Fin sadjs 3a00:gp:
Cooling coil &1 pipe header o3 [309[gEsg¢ chilled water cooling coil a3wupod direct
expansion cooling coil(DX coil)[gbe[oapEs F[ap:§Eo0pdn Chilled water cooling coil &l header 20p5
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Sobm[f: oodegpCsomn|gdoopdi Direct expansion cooling coil(DX coil)ogE  refrigerant 20p5
expension [96q$ cS=adeomelop tube meriedEgpigolgé oopbesmrndom:aopdi o tube
oneosgpso? “Capillary Tube” vresl 2001

qod$o[gCedomn(face area)opaopd cooling coil $690E row sa6q320305 cragE FPI
qpzoopd cooling coil 20p5 3ej capacity qpzaopSi qodsnlgEedomn(face area)opoopd cooling
coil $6903E FPI 326220305 0paqI€ row 2a6qEa0R05 ¢p:aopd cooling coil 205 3¢j capacity
quwéll

ROWS ROWS
I r - S | 1 IZ ' 4I
— ! ] | — foer =
e | | 1
o o
L L
(o] (a]
< <
w w
| |2
4-TUBE
FACEU E < E
o a
%—(— 7 7
w w
P =
5 "ZZ o) o
| | © < (3]
L L | =]
FULL CIRCUIT COIL HALF CIRCUIT COIL
Q Q-0 Full circuit coil Half circuit coil
COOLWATER TRIANGULAR
WA?J;;L;;:I%NR _~¥ LEAVING COIL P”:CH
Q4 _©
220 (o]
(el ()
©) (@)
O (@]
CHILLED WATER—"" AIRFLOW ) (0]
ENTERING COIL e (o] O
AIR LEAVING I Q | Q
Vil |
MOISTURE FRO! : 2 2 4
E FROM HUMID
e AR AIR CONDENSING ON THE COIL ROWS
Q0" JG Chilled water cooling coil operation Q 9-JqQ G rows coil

Fin width gpsecoceol tube 3266220305 gpierOGL[yo[Bs(row 226q320305 gpiecoeolgdd:)
flow passage saeslodeaoopds qpsoopdi Serpentines 2266320305 gPsecOGCOI Water circuit ¢l
total cross-sectional area gp:ecoeolgdg: water volume flow rate copSegqpsoopdi

T | e ]

Hellically wound fin{ Embeded Fin) L-footed fin(Wrapped-On Fin)  f = Fins Per Inch
d = Diameter of Tube D = O.D. of Finned Tube t = Fin Thickness

Qo Ue Q 990 Q 990
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F—
)
L

J035
—

. A A A A

N

(G4
WO

Y/, serpentine ¥, serpentine 1 serpentine

4 water circuits 6 water circuits 8 water circuits
8 passes 4 and 6 passes 6 passes

4 rows 4 rows 6 rows

$ p-p Cooling coil &1 32g/05320005¢p:( serpenitine 1 circuit 1 pass 1 row)od ceSgoozoopdi

1o T . "
o : S G
= 7T N ¢ )
5 5 J - H
i 257 - ';‘,__ b il
- ) ¢ I ¢ Y.k
R 2 o Ll
oAl 0 LA [& P
4 ks i Lif
Sl Qm:..,.. oot 4 ) 1
- T S5 B B
I 3 P P
oA
S — e o e
1'%, serpentine 2 serpentine
12 water circuits 19 water circuits
4 passes 4 passes
6 rows 8 rows

FIGURE 15.28 Water circuits for water cooling coils. (Adapted from catalog of McQuay HVAC. Reprinted
with permission of Snyder-General Corp.)

& p-pp Cooling coil &l 8g[053a0005¢p:( serpenitiner circuit 1 pass 1 row)od ced[goon:a0di

9.0 Dry Coil $¢ Wet Coil

Cooling coil 02692005 sensible cooling process o3 2000ROGemEE$AYE  Bewpdd
0beemnE  esa0pdmdlod  “Dry  Coil”  opesloophi  oobspdimndgé  eqegeudScood[gls
(dehumiditation) [g®eesCh Condensation copd: ofgdedleon o3 coil &l gEdso[gE(surface)
20§05 08anaopd eroel Dew point 3205$ (temperature)aoo [g&eso0p0saal§) [g620p5
o336[g@a6s(condition)oa€ condensation o[g6$ES ad sensible cooling process o3 psychrometric
chart edl o3¢ eq[g€8c8E: (horizontal line)gé ewdlgoopd

Cooling coil o2d9el qjod§0[gEaa0§§ (surface temperature)aopd oEaonaopdecvesi dew
point 22¢&§$(temperature)coc5§6o0pd9a6l5000 o coil cdlopE condensation [g6ed§E0p5
0065p5:3304gE B coil 53¢ GeegELSa0S[gE:(dehumitification) [gdedl oS
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o8s(serving area)e cooling load 8a505:c0bom  8sadeomelopE chilled water
:5p0:c0d00 coil 200p8:03 B:0€0005 part-load operation a3eupcd part-load condition 32§05
cooling coil 20p5 “Dry Coil” =2[gd GeonEgad(perform)apdegoopdi 0odspdiaandsé od coil opt
eqeg vudapodgés(dehumitification) slgdedcon

Cooling coil 2&9a0p5 sensible cooling $& dehumitification process o3cpbesonCaesagc
030005 cpdeamntaesoopdeaslod “Wet Coil” xresloopdi A coil & qd§a[gEzepgSoopS(outer
surface temperature of the coil)oopd o€eepadana0pd Geosl Dew point c0cH8&es0pd 33§
[§020p51 cBaac[geacs(condition)og Gao0pd 00deemnEom0d GaegyP:d S0a5CVN5aLS
6e00E8EgS: w§eomeamelopE condensation process [gded] cdoopdi od=edl cooling coil 205
condensate water o3[q¢ 8godeseo0aloypé “Wet Coil” vyl [§E:{gdaodi

® ©

=

=

B =1

8508 .| S |32

\‘ = >- =

QQ__W;B_'___ ‘-“'Bg“D:B""'" g g%
3 : [

61' 0P, __.| V- SI.WE. .. kT

J__55DP.___ = 2
ARFLOW,. | ™ cooLm S| CONSTANT
COIL © | MOISTURE

— INCREASE —» Co,
DRY BULBTEMP.  #g,/Sx,
Tl An

8,,Vr

(&

Q oele; Cooling and dehumidifying process of coil
200050102005 chilled water cooling coil 0269 & temperature gradient o3ewd[gaon:a00i

T 'F_'_'__""”'"i 1D ||
| 1
= Air Ir
= =
(] o a
= Refrigerant =
[ i |
{ Water = |
Q 9-9¢ Chilled water cooling coil <[> 9-9@ Direct expansion cooling coil(DX coil)

Chilled water cooling coil § chilled water og€ sensible heat gain [gdeoonclopé
320905(leaving temperature) 220§$2005 sp0E3nd§ (entering temperature)coo53[gEoopdn Direct
expansion cooling coil (DX coil)3 refrigerant o3¢ latent heat gain [gdedeomaelopE
320858300905 30§s e[plicdgudeon Refrigerant g5 33[gde refrigerant sseg(vapour)
[gda3om agpicd agni00pdi
9@ AHU Cooling Coil Specification

Cooling cail oaé air distribution system(air side) §<§ chilled water system(water side)@%@

[os0pE§eoon equipment [gdoopdn Airside load $C chilled water side $&gsajogpioge o0
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opselgpés(heat transfer)esnt [grodeoses[gls [gdo0pSn AHU cooling coil ¢ specification qps
26003 6oodgn  sos0c0pdaqié Air con 2EqE8umnondeomodsagd ©qooopd8Ed  Coil
888:50  00GO0S0YA30pS:omE  coodpbay  (manufacturer) oodeoedaadcopdieomE:s
§22000p58E56005 Zaad¥{g|op(user) 0066LM5T §7:00p0qs Bzaba0pdN
ean0dopteudgoonoopd cooling coil specification 20p5 “York” ¢ coodcp&aopd AHU
o0dadsai technical report og€esdlgaonieonn cooling coil 3280 3aqi05320005¢p: [§62051
COOLING COIL SPECIFICATION (1)

ALTITUDE ft
COIL TYPE BDW
TUBE / FIN MATERIAL Cu/ Alu
TUBE HEIGHT / FIN LENGTH 38 /87
ROWS/ FPI/ CIRCUIT 6/8/D
COIL AREA ft *(m*)  28.63 (2.66)
AIRONDB/WB °F (°C) 75 (23.89) / 64.4 (18.00)
AIR OFF DB/ WB "F ("C) 55.21 (12.89) / 54.01 (12.23)
FACE VELOCITY FPM (m/s) 474 (2.41)
AIR PRESSURE DROP in. Wg (Pa) 0.38 (95)
SUCTION TEMP. FOR BDX °F (°C)
WATER ON/ OFF TEMP. “F (°C) 44 (6.67)/ 56.05 (13.36)
WATER FLOW RATE GPM (m®%h) 69.7 (15.83)
WATER PRESSURE DROP ft. Wg (kPa) 15.4 (46.20)
SENSIBLE CAPACITY Btu / hr (kW) 295,650 (86.6)
TOTAL CAPACITY Btu / hr (kW) 419,900 (123.1)
COIL SHF 0.7
Altitude (ft)

ocodeqgb(sea  level)e  co(feet)opdqgCoopd  esepogE  0nbeoCzaoddges
egegoS(select) con:0005 9800rcd 8&E:nb0:000508 udgfgElgdaopdi sonudelopEadeccd
6002005 33[g¢03 cade) a8600p5:q(air density) elgpEscdeseamelope [gdaopdi

oCooddeqlué ¢ JlgEecvecor eruad6o0pdiso(air density) SsobiecuecolgdaopSi(AHU &

Volume flow rate oe[pE:cdeomalopE) ecwadboopdiso(air density) $pd:ecoeco mass flow
5055600600 [30[Gs AHU @il cooling capacity copds c305s 05500500001

oCooudeqyée F[geo(000) 320385 AHU gdieaoniepd(performance) gpigo ogolgRig
o§eon :[gé (altitude) eudlgoongliefag vEaoudeq[gE(sea level)zaognd[gdo0pS vradadaopb

Coil Type (BDW)

Coil sa§jpeeom:0d  Gudgoontoopdn  Coil  0oodcrdop(manufacturer)gp:  026GLINO5$E
006GLM05EN coil o0t 20590ddeoRdm3co
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Tube / Fin Material (Cu/ Al)

Coil &l tube gp:ad eo3:§ cogp|(copper)g&lgapSoomoopdi Fin gpiod sacq8nd cog)
(aluminum)g¢  [giopSoonsoopdi elo8aogy|(copper)dl @0peo3 20600 “Cu” [gda0di
320988 vd20gp|(aluminum)ell @09603 20605002005 “Alu” [§da05N

Tube Height / Fin Length (38/87)
Tube &1 :2[4E(height) $¢ fin &l 35g5 (length)od cocdelgE cwdgoogE:s [gdaopd

Rows / FPI / Circuit (6/8/C)

Coil & 6000503 saedlelogpday€ [§Eqaopd ealEadnd(Vertical) clo3:305(copper pipe)
00SsgPiel 3GEIROO0Y row 0PACdeoda05N Fins Per Inch(FPI)o0pd 0odcondesaogtsd fin
GOsgPEel 2266320305 [§d20pSn AHU model 096005c00: coil &l row $& fin gpsagié cooling
capacity gp:20pdn a36o05 coil &l row $& fin speqEEOREdgPgE Gru9desIs(air resistance)
gpeomefopé dsmsogeolsg(pressure drop)dqpsoopdi oBelopé blower eebomem: comtigs
QuEewrelT!

Coil Area

GoogPigodonsog8toopd esepel edunadesdlgoon:aopdi Cooling a3ewrod heating
00660:8E60m e5epel e§oncopdgdooodi Coil e§omoopd AHU model $&a3E0p51 AHU model
[03:qi€ coil copSsqpzaopbi Coil 8§03 0orgSico $E 0orgfdom $8§nddg¢ ewdlgaon:aodi
Air On DB/ WB

Air on 8320p5¢n cooling coil 303E:98008eqpad8 cruel 30§803adc80p5 o€ecud
205$[g6 20051 "On Coil Temperature” vpcopd:eal 2351 “On Coil Temperature” 2005 cooling coil
$C005200520p) Golumgode[gd[Gs “Air temperature just before the coil” vrcopbsa(qpeno§oopdi
GO 0g3gps(air properties)qpaanad:od 030508EqS 220305 Dry Bulb 32088 $¢ Wet Bulb
saﬁfz?ﬂ% 0%@8 Gcﬁlgooo:o:)éu °C [§c§oaoraoo °F @&\)é G(ﬁ@ooo:oaéu
Air Off DB/ WB

Air Off 32005 cooling coil 22038 0godB8{gs: croel =apsa3 Bcda0di
agodecoeh 3209 $[gdoopS “Off Coil Temperature” vpcopdsesl aopdi “Off Coil Temperature” 205
cooling coil $600520050005 GAlugEDdY [gdoopd “Air temperature immediately after the coil
0peopds elgpenpdoopdi erosioaoogdyps(air properties) san:di0d 030d0p8EeS320305 Dry
Bulb 220§§ $& Wet Bulb 300§8 odg¢ eodlgoonaopbn  °C [goomemn °F [gEcopds
eedlgoonzoopdi
Face Velocity

Cooling coil 3209E{godagniean erozacgC(air velocity) [g&oopdn oodspdizandyC fin
neeosgp: 3[oP: [§odagnieo crosaaqE(air velocity) [gdoopS 2.5m/s cood3qps(G: cooling coil
a0pd “Wet Coil” [9besq cqgSoreroigpioogd  eedgod(drain pan)adad  eogpdeaye)
oeoneopé AHU [036:08:00090: eqqpist [qodagiescddopdn a8 eoqpoygliod “Water
carried over” [g620p50y elgpadlogoopdi B3alg fin ooecvsgpsalogopt erooopd sy
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oqi€lg$ge [godoosiognicamelops sagopelgpCigls(heat transfer)gdqs =oq$ ecdecondeol
a3eloppé cooling coil 205 efficient ofgdeompeon Chilled water 20p5 Geo(air)ode 320 (heat)o?
9008 =ogSecdecmnodeon Face velocity 2005 oodom§aqiC ( J.6)80>(2.5m/s or 500 fpm)
c00506mPa$ 00§0005000:gi0H2005 cooling coil 30305000 [gdaopdi Heating coil ¢l face velocity
205 00doRSQE (9)80m ¢ (6)80x03203E: [gdSE0R0

Air Pressure Drop

eoo0pd  cooling  coil o3 [godoo§sogasoopdmedl  9dsans(resistance)gdedl aopbi
Bedameopé  crodzms(pressure)  ogeoiognioopdod  “Air  Pressure  Droplgé  eodg
a0pbi g&seeondepd(capacity)opeoon AHU  $adiop€  erodsasageolsg(air pressure  dorp)
qP:oopd AHU o3 eegequdooteon erodsmiogeolsg(air pressure  dorp)qpegCsoopd  blower
eenligs 332600000005 Jgproopdgdient(enegy)od ad:g[gelydoopdi AHU el 200500650005
(0)580 (00)$0 32038: [gBoopbn sag0bicdeomn  gdimat(energy)ulfgoden  $beAIEqpign
[g§20B:e5(gE: [gBeomalopE d:grguwan sacg§qproopd
Sunction Temp for BDX
Refrigerant 03 o3:e000 direct expansion (DX) qps320305 200[gdoopdi
Water ON/OFF Temperature

Water on e320p5¢n cooling coil 32038:0800feepadé chilled water &l 20§$0d

aBc8a0pbi 00dspSeemigE chilled water supply temperature o3a3c8a0p5n “Water temperature
just before the coil.”  opcopbielgpecydoopdi °C [gEeom °F [g8Al eodlgoonsoopdn Water off

aB2005¢n cooling coil agodBeome chilled water &l 320q§c33c320001 00b5pS:3gE chilled
water return temperature o3 83c3a0p51 “Water Temperature immediately after the coil.” opcopSs

e[gpecp§oopdi °C [gEamemn °F [gEaopd: cudlgoonzaodi
Water Flow Rate

Cooling coil specification [g6cooe[op¢ chilled water copdooSg&s(flow rate)gdaop5n Coil
320982 6quEdN 6pdg[godao§iazn:00050383a300p5

e copSuddsss(flow rate)qpiecoecy total cooling capacity gpseroerolgdopdI Beadd 6q
copboodg&s gprecueo dssayeolsqg(pressure drop across the coil)qpzaoneroeolgdaodi

gosee0nCqpd(total capacity) opeoon AHU $60d:03¢ chilled water copboodgs(flow rate)
qP:aopd AHU 03 wegegdaoeon Chilled water copboodgss(flow rate) gpsaopd AHU @il cooling

coil 20pb efficient ofgbeooelopé chilled water copSucdsSigpigy  A330[gE[gd0RdN
00b55:30dgE 0§06:3>E (pumping energy) c332600050005 3¢) a5:8[gEHgdaopdN

Water Pressure Drop

Chilled water supply pressure $& chilled water return pressure o3el [gpaso:q05[g&aop5n
Chilled water supply pressure 2005 chilled water return pressure coodgqpseao§oopdi o3 3z

(pressure)[gpzg0gjode{ogpEoon chilled water 20p5 coil 35038503 s0&[godoossazadgts [da0pd
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Chilled water 8:08g8:(flow rate) $& cooling capacity opeocn AHU $6cd:0pe
Bamsogeolsg(water pressure drop)gpsaopd AHU o3 wegegudooCeon dsmsoyeolsg(water
pressure drop)qpegCsoopd 0&g8&:32E(pumping energy)o? c8326200500053¢) a5:8[gEHgdaopd
AHU 0060d:61 200500650005 (9)500 (00)s030038: [§0a0pdi (00)s06607H 0§86:3aE(pumping
energy)od  c83360005 Jejoxgesgl: [9oo0pdn ddelopé  gdimalqps  sacvLIO[gS03ep
Gepoda0pd
Cooling coil s208s&aa0905[oyps chilled water Ssanioqjeolsg(pressure  drop)gpieoeeo
chilled water &:0Cs8:(flow rate) gpsecoeco [gdoopdn Chilled water S:ofg&s(flow rate)
gpiecoeco  dsmsoqeolsqg(chilled water pressure drop)gpiecoecy 900 =a[gS3acns

93023030005

9-00 Sensible Capacity 1 Latent Capacity §§ Total Capacity
Sensible Heat + Latent Heat = Total Heat

IP opd Geoogpbiqp:

Qs(Btu/hr) = 1.1 x CFM x(t,-ty)
Q.Btu/hr) = 0.68 x CFM x(W, — W;)
QrotaBtu/hr) = 4.5 x CFM x(hy-h;)

SI ops® Geo0spdigp:
Qs Sensible Capacity(Watt)= 1.232 x L/s x(t,-t;)
Q. Latent Capacity(Watt)= 3012 x L/s x(W, — W,)

Q Total Capacity(Watt)= 1.2 x L/s x(h,-h;)

CFM 2800905 L/s = Volume Flow Rate of Air being process.

hy,-hy = Enthalpy Change(Btu/Ib °F) 360305 (kJ/kg °K)
t-t; = Temperature Change(°C) 9360305 (°F)
Wy — Wy = Humidity Ration Change(lbw/Ib d.a) a3wupod (kg/kg d.a)

Cooling Coil Sensible Heat Factor(SHF)Formula
_ Sensible Cooling Capacity(or)Sensible Heat Load

SHF =
Total Cooling Capacity(or)Total Heat Load

where SHF = room sensible heat factor
Sensible Cooling Capacity o%eor?oﬁ Sensible Heat Load (kW or Btu/hr)
Total Cooling Capacity 2300705 Total Heat Load (kW or Btu/hr)

SHF 2005 opSoopbeasly (0.0)condeemypeor SHF 2005 (0.0)gbo0pdsesly sensible
cooling capacity $¢ total cooling capacity o3 opa8[o30005 Latent cooling capacity o8ewpdb latent
heat load o§opadcdaopbn 00bs5:8m3g¢ erad0pEa0pd aegyP:320305 cooling CvS[gEsedh
a3 cooling coil 03¢ eeegeudonad(ges(dehumidification) ofgdedl $€aon
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Coil Load
Coil load &320p5¢n coil © ©oSqp:8€eam sensible heat $& latent heat(edlS: total
heat)oeon|gdoopbi “On coil temperature ™ &320p5¢n Cooling coil 320380808 :cc060

32058952001 “Off coil temperature” a3o0p5¢n cooling coil ¢ agedsle crogpseizaw&gdoRdN
Off coil temperature &l 220803 [0300q] cLOH§ecodasss(air flow rate)aopd §ool §adodoopd
00005 gPig$:0000 Bewrod §p5i0gs:000503 ©§08:8E20001 Cooling coil ¢ ogodagn:aopd
chilled water 320§820p5 12°C 0§ [g0cgi€ off coil temperature 20pS 12°C 9Bewpdd 11.5°C
[§800> ecodigSs(air flow rate) 2o0pd §aepd veraNcondspdingsioopdi 17°C Bewrod 18°C DB
&Bdlon eeodsgSs(air flow rate) 0005 gpzog&saopSi(Pre cooled coil 3030500§$C)

Wet Bulb Depression

“Wet Bulb Depression” &32005¢n off coil air temperature & Dry Bulb(DB) $& Wet Bulb
(WB)[gp:502q)05[gdo0pdi Off coil air a3ewod leaving air ¢l “Wet Bulb Depression” 20p5 0.1 ¢ 2°
C 200384gb2001

"Wet Bulb Depression” a0p5 fin oneoigp: 0069580009 3a[ogpezacgosacos (fin spacing) $¢

eoozpagE(air  velocity)edlog€  ©oopSooobi  Fin  spacing oqedag€  (fin  00b95E0nde
cozg&:gi€) “Wet Bulb Depression” 55586651

Over cooling co620p5=a8logE large wet bulb depression [g6ccl 0000 200608 coil gpsel
Wet Bulb depression 2005 0.5°C ¢ 1.0°C 5203450051
Chilled Water Velocity

Copper tube 22038:§ chilled water sacg€(velocity)aopd oodog&agiE(0.9)80m58:(0.3
m/s)oo0d ogodeoq 0.3 m/s coodspS:dlon turbulence flow o[g6§Eaomalo3pElgdaopdi Cooling
coil &1 tube qpe3203&:y turbulence flow [gbes[giclops coil &1 320B:0n:8Egb:(heat transfer
performance)  38comEsg§aonaopd adeadd  oobogr§ag(o.6)8omgsi(1.5  m/s)cood
eeoypeoan 1.5m/s coodqpsdon tube gp: dBoden:degEs(erosion)gd8E0p0N c33a60009 tube
3266220050005 $d:eomeloPs eqzaay(water velocity)qpigls [§doopbn eq@anq(water
velocity)qps[gczelopE coil &1 eqdsaiageolag(water pressure drop) qpsS€a0odi eegangE(water
velocity)qps[gEselopé oSel g&:3a8adigaqp:addopdi

Fin Spacing

“Fin Spacing” a820p5¢n fin onecosgp: 00d9sEode  eajoypizaogzacOgydoopdl Fin
spacing $p5:qI€ 00dcLHe 9Juupod 0ob8om 200pE:S fin IeEaIREdGPIYIHRE00N
12 FPT aB20p5¢n 12 fin per inch (920051 oodcondesacgEiané fin aneroigp: (o)) §oopdi

Coil &1 qodsn[gedorn(face area) Boupod finned area 205 L x H [gd20p5n L 2095 coil
& 32q5(length) 28o0pdd tube & 325 (length) (482051 H 2005 coil &l 2a[g¢(height) (96205
Cooling coil 61 8a0)sgp:eax tube sagudsoenigP:o0Rd 3/8” 1 1/2” $& 5/8” oBlgdaopdn 8 FPII 10
FPIi 12 FPI & 14 FPI 020005 fin spacing qpso? sagpsadseoy §Eo0pd

Air Flow Rate(CFM)
Face Area(square feet)

FaceVelocity (Fpm) =
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Coil &1 sa09(depth of the coil)oopd row 336632030560 03¢ G500 Row 83620305
qpPeecoead coil 6l 320p SgpPieroeojgd0RdI

Q =UxAxLMTD

Cooling coil &1 g&:esonEqpS(performance) coEieoq$320305 heat transfer coefficient
qpees?nt cpd[gefgSoopSieomn qdsalgE(surface)sfomgpiesnt apdgElgEaopdieomes Log
Mean Temperature Difference (LMTD) gpiesané cpd[gésgéoopSieomé: [gjapd8Eaopdi

AT, — ATy

In (%)

AT, 2005 temperature difference between supply air and return air [g92001
AT; 2095 temperature difference between chilled water supply and return [gdoopS
;ooxe(gplig(heat transfer) 38eomEgeoq$saogod Log Mean Temperature Difference

(LMTD)gp2e3n  [gepdeodglaopd  sacomiiedicomn  $o0:0bdgdoopdn  U-factor oBowpcd

thermal transmittance opcopbsesla0pb heat transfer coefficient 2005 coil &l overall heat flow rate

o3 eedlgoodi

U factor 20p5 6300531329105 ad:gj0ded g€ gonpSoopdi

(0) Air side coefficient 20pd ofcxoopd air stream $& fin godsolgE(surface) $69
mlopiopEfecon heat transfer o3gdoonseomn(resistance to heat transfer) o939
so0om:zaeBs(barrier) [gdoopd

() Water film coefficient 2005 chilled water $¢ copper tube sajoyp:opEieorn 32939
32000:32902 (barrier) [gdoopdi

(p) Thermal conductance 20pS aluminum film $& copper tube safoppiop [gdedoopd
conductance (620251

Log Mean Temperature Dif ference (LMTD) =

Coil 0009038 ecuBigSi(air flow rate) gp:conag sagopelgpsg 998Egbs(heat transfer

resistance)spdsognsoopdn 03330008 eqBigSs(velocity)qpsaonagié water side sagopse[gpaq
9588g&s(heat transfer resistance) $p5:02:20051

Fin gps ooans(geometry)od deomEiesane[grod[gedyC overall heat transfer coefficient
38comEsgs c8Eo0pdi Coill &l godsnjgEedumn(face area)sd gp:e3xEapdlgllyé =00
opse[gpésq(heat transfer) deomEieaant [giapd8Eaopd
9-00 Cooling Coil Header Connection

AHU gps $¢ cooling coil gps 00S0pqs 93wwpod eaaddl(order)engs 320305 Jod(header
pipe)oopd ponade ondsofoopd(Right Hand — RH coil connection)adewrod  onudonade
0069082005 (Left Hand — LH coil connection)od eedjgeosg§adzadaogdi

BB eedlya$300305 [030epdapaopd return air ecoofedlodad gedso0e) connection aopd
0000005 (RH)2860905 90050005(LH)[gde[opEs 200500562005
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RIGHT HAND (RH)
COIL CONNECTION
LEFTHAND (LH) 1 ————
COIL CONNECTION

FAN /{’

] DRIVE HAND/
SECTION I

& COIL HAND
FACING THE

(RETURN AIR

RETURN AIR g SECTION

<:> 9-9q Righit Hand (RH) and Left Hand (LH) Coil Connection

9.9 AHU $& 300p00090Eeep) pipe | fitting $& device qp:

L
 9-00 AHU $& 3209006808 002000) pipe 1 fitting $& device gps

DETERMINED BY
FRONT OF UNIT

INLET SECTION).

Chilled water supply side og€ | Chilled water return 900503¢ §ooeoon device gps
§ooCeoo device gp:

(A) Gate valve(Isolation valve) (A) Gate Valve(Isolation valve)
(B) Pressure gauge (B) Pressure gauge

(C) Thermometer (C) Thermometer

(D) Strainer (E) Balancing valve

(F) Motorize valve 93o0p0bChilled water control valve

9-9J-0 (A) Gate Valves

Gate valve 03 AHU & chilled water supply $& return 3o5c88:0p8 3obqfsé ¢l
(isolation c¥6§$)320305 006s0Eoqs 3mbo0pdI oofgpicamn o3udgpi(devices) [glodqS
[g€eolqf $¢ [g§c0pdonbeoEaopdandl eaypiogdenyeemEdodasaa0305 03§uongps(devices)sl

:[gEonodads] 006s08q§ 832520051
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0085p5:30g¢ chilled water supply 305c3E:0E AHU 6l 3a§:ad: c5epS cogqep? fitting
a0p5 “Gate Valve” [g8[3¢ chilled water return 305c38: 03¢ AHU &l 3aG0sed: § cogqep? fitting
2005 “Gate Valve” [gdoopdn 00dgod:aandqC gate valve $692005 AHU &l supply 305 $C return
305 03 33[gEonodadiopt oopbflmeon oB§urngps(devices)gdoopdi sa§p§jzeon gate valve
QoD 63:00503¢ Ged{goozopd

¢ 9-o@ 32§p§jreox Gate Valve gps
9:0J-J (B) Pressure Gauge
Pressure gauge o3 chilled water supply 305c88: $& chilled water return 3o5c3&s
($6900500%2)03E anbe0Eoonqepdi AHU ¢l cooling coil sa038:03¢ chilled water 8:08as[gC: &

0§03 B8Eqs saogirs 00650E00gE:s [gdoopd

$ 9-Go Pressure Gauage s & 9-Go 20088omgps
eeopSuodsss(chilled water flow rate) o3 06680:6$33030500p5: 3o0%:gjPoRdN

Chilled water 8=§$=(ﬂow rate)ooé chilled water supply pressure .§§ chilled water return

pressure O3l [gpsdsqed 0wdNgE 035§D  sagjpoyaopdi  Bsasofgnigiod(pressure
difference) qpsecoaeo chilled water 8:58:(flow rate) gpiecocaolgdaopd

AHU e specification og€esdlgoonseom differential pressure across the coil el 0o&3:5¢
pressure gauge $690qe0 00§8:0303 §E:009[gE9¢ 2p0SonmudegBigSi(Actual chilled water
flow rate)aopS 83E: cgBigS:0005 Jqproopd Bewrcd B5p5:000503 9B§SE200n Supply pressure
gauge ¢ ©0d0pqfooRd 00§8:03 =addgg Bsas(pressure) GomEa weomEiadcopd: of0s:
§Ea005

WWWw.acmv.org 3-28



eomEs0005028 Chapter-3 Air Handling Units

9.9-9 (C) Temperature Gauge ojwupc5Thermometer

Temperature gauge 9300705 320g803E:00p5000880m (thermometer)o? chilled water
supply 305c3&: $& chilled water return 05038 (5600500%:)03E 0n6s0Ecozqepdi Chilled water
supply temperature $¢ chilled water return temperature o303 ©0509§8350305 00680E00gEs
[§820p51 Cooling coil 61 gdesonCepd(performance)o? odeaoiqsst §).03C:q0dgpeggs(Trouble
shooting) [gcv5§§320305 00680E00s(gE: [gdaopdi

9-9J:G (D) Strainer

Strainer qp:03 AHU il eegaol(chilled water supply)anodogoon o0obsolqupdi AHU
:p8iad  ofeepodoneom  chilled water  $&zpopdlameon  Sadicodgps  2§odgpPiad
20§ 08q(filter pOq§)za0R051 cooling coil &l Godea0pE:o005 ABodqod8gtse 0mazudes
o> 2g[ec: (900 Sqps =:8odqpiad  strainer 220p8:5 3058eseInt BAE:
[ge9S0om00p5n Belopé  strainer 32038:§ @om(mesh)od [gode) $0&  esoselopoosolg:s
c0660:gs 0332600001

¢ 9-G Strainer ¢ 9-Go Balancing Valve

9-9J-§ (E) Balancing Valve
Balancing valve o3 c82262005(design flow rate o3eoq$) chilled water flow rate q§q$

320305 32054g[gE: [g620p5

Pump $& &:0p0 AHU gp:aopS 80503q) friction loss spbieomelope  eqBagSs(flow
rate)qpsgp: qecp§oopdn Pump $& 86000 AHU gpiogé c320620p5 00058¢p:o0d chilled
water flow rate 8:0&3cq€ pump $& coseomm AHU gpiogE cBsabeom eqBigSs(flow

rate)q8Eepd vupodeonpcoi

9p-GG Two way valve and Three way valve ¢ p-G§) chilled water control valve and Actuator

9.0 .6 (F) Chilled Water Control Valve o3 Modulating Valve

AHU o€ 33006000 chilled water 8:58:(flow rate)oopS AHU @i cooling load o3 ©oopSe)
e[gpEicdegoopdn Cooling load $& cofeagpoopd chilled water Bsgfs(flow rate)qg$ 00305
“Modulating Valve” $& “Actuator” oo ceongodeusoodi
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9:0p AHU $& FCU Drain 8oSqp:
AHU gpseanscdiopl  condensate  water

Hand Tight Plug —— q,lpcfé (9()5090561$3908(73 drain pan §6

From AHU E-/_ drain  pipe  00680C00zgScSzb20p5

(Dlor_ldepnsate T Drain pan 20p5 AHU 00050p6a005 005§e

ramrFan -y Hand Tight Plug 036508 cosc805 20pbi Drain pipe o3

y 9 ] AHU on8so€epdesep (site ad03€) [giopd

— G ir'_' s o ooo.aogq.:x)éu Air Handling :Jnit O%&G‘ﬁ

A 7 HI2 prain drain pipe ogf trap oobsoCoongs

e 7% \ 832600051 Drain 30503 e[o3(copper)

¢ 9-G6 Trap for Draw-Through Unit God docpdd PVC Godapiaf  [qepd
[030005

Tee joint $69 $¢ [go58E1 0068Ea005(removable) plug Clo€qepdbi Removable plug o3
0§qEeaggpdes $¢ 80dadugpind 0desoigs =0p0500680E000dgE: [gdoopdn Trap gp:od
aoeagpeomn :gEafesnt [gpdoonqepdi [gredaofaopd =o[géoopd fan & 09053z
(outlet pressure)oean edog€ @oopbaopdi O(p-66) $& O (p-gq) o€ [goomsoopdmacdts
[g1e9S0E 2005

H = 2 x Fan Outlet Pressure in mm of water(mm W g)

Cleanout Plug Location
Drain Pan | !

| Mﬁ; |
X I G -
? Y Itf\r . ,ED “—“;sulation

R—
| - U-Bend
$ 9-Gq Drain Pip 006508q$20305 2003E:3000¢p:0d eedjgoond

X = Negative Pressure Fan Static Pressure + 15mm

Y = 5(X)+ 25mm or 75mm Minimum

AHU/FCU 3agudsnen: (Capacity in kW) Drain 8o3agudeson:(mm)
7 kW 2208 19 mm (p/G c005630d)
7.1 kW ¢ 35 kW 3008 25mm (0 C00deFad)
35.1 kW o 106 kW 2203 32 mm ( © 0e563305)
106.1 kW ¢ 176 kW 3203 40 mm (0 -p/G CLH5e30d)
176.1 kW ¢ 616 kW 3203 50 mm (_j 00056305)
616.1 kW ¢ 1050 kW 2003 75 mm (9 C005630d)

2.06 Air Handling Unit ( AHU ) $& 20058382025 0pb:qids(Code)qp:
(0)  Air Handling Unit gpsogE co§eagdaopd control device gpiondeo&aon: qupdi
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() AHU gpsog€ saaddgjoopd cooling coil 2005 finned coil sagjgeaen: [gagE 8 row coodedq
(8 row 005 Joq€ 0§ql:ieqerrdqs 9055a0p0N) Air treatment process qp:ca‘ﬁ
083209105324 row Jqpeoon cooling coil 03 oxdsoleé a33260lon cooling coil $69 c0bg)
0069088820001 afeocd  wfqlee(cleaning)opbes & servicing  cvOgS 320305
00600560 G5EP30qud §aepd

() Cooling coil © ogodcaeox condensate water qp: GedOS0pOdqS(drain) U bend o3
220)4g| qepdi Condensate drain pan $¢ floor trap sajo3p:pe [ogpsdecoeepd (Air break
between the condensate drain pope and the floor trop. )

(G)  AHU o3qdsms(switched off)c8052005 24l cooling coil ¢ agodanoopd condensate water
qp2 AHU 3203E:03€ §oeseaant 8&E(g0pd qepdi 006s0Cqupdi

(§) AHU @i fan a3000d blower 038050000224 cooling coil 2a038:a3 chilled water gps
8:0Cas[gC: ofcoq

(6)  AHU &1 20038:3C: qod50[gEaopd 208qEseeppdes cgudonesmE [gapdaondGa abrasion
resistant sa§jze200: [§deepdi

(Q) AHU 0060800050000 209§:30038:8 0godigp: BeaprEal&:e00b:c00dgEs wlgin Air con
system $& 0200538200 0gpSiqp: AHU 2008:32038:5 woodsqu oofgp: system o
Boogp: 0odso€aonigés(installation) elgeede

(®) AHU gp:o3 Code of practice for Fire Precaution O opbsqd: ©pS:nbiqpiaaodcs
83E:000qupdi centigl(operate)qepdicdsndeom S:mpgapudomtieoicoeqerdsadyod(fire
safety requirement)qps 30550665

9-96.0 AHU Fan System Design Criteria
AHU 0gEonbenaononpd fan a3wupod blower A 665022005 4 kW cocdSeoqpdon e8305d

a0 52058 88526 QS

Fan power limitation in air conditioning system

Allowable Nameplate motor power
Constant Volume (CAV AHU) Variable Volume
1.7kW/ m3/s 2.4kW/ m3/s
Variable Air Volume System(VAV) AHU 330305 fan nameplate motor 20o0 2.4 kW/m3/s
000503q1 (00doREE 0doudom Groogadss: ge$se005 AHU Godomaopd 2.4 kW
00053200%:86)1)
Constant Air Vioume System(CAV) AHU 320305 fan motor &1 Nameplate reading 20p5 1.7

kW/ m3/s co0d odqi (0060g§nqiC 00dapodom eroogadss: §95$32005 AHU 6eb0m02005 1.7
kW coo53saad:ge)
Air conditioning system 2005 62200503¢ eedlgoonieomn $pdiqpaascde spdsonGEdEge
:20c8eaqpod do5[gEs(automatically shutdown) [geeSqepdn
() 7 day timer a8ewpod schedule 0od§§Elg¢ AHU o3 start/stop [giepS §Eqepdi Manual
override [gp6§Eqed aanglgts 3od[gEs [grodes(temporatory  operation) 220305 $6
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(®)

(0)

(w0)

(c)

(o)

(s0)

(®)

(q)

20§08 eené: 33c8egpad 8052005 function §jg §eeoepd
Occupancy sensor oxdso&aoogf: ad occupancy sensor o 856(p0)2203E: 2dHOGLINH
glo§(no occupant)op sdggod(detect)agi€ AHU o3 8obud(shutdown)qepd
Security system $& qods00dcooiGs security system o spefimaoptiopl opdopg oup
20059090gI€ AHU o3 30508 (shutdown)qepdi 2200053ls00:qpsoopd oBooed spdesgps
(guest room)s& cunopmzagEadod [giop8Eacpd(manual on/off) AHU gps 32030500058
s0joEoopdi
ceodsgSs(air flow rate) 5 m3/s cood3qpso0pd AHU gqpsogE optimum start control $05:3loE
qepSi Optimum start control algorithm o3 set point $& s29§:300§§(room temperature)
o3l 3p§Soxo[grsqod(differential temperature) $& scheduled occupancy ol =a§$
5038:3007 0303 00pbagE: 0305g/05 conqEpd
006000[gE:803 danjgd 2005005 GodeqC:Bel AHU o3 3ogC 32805 [gapd8Eqepd
&(zone)oodeel  e§ommadoopd 2300 M2c00d oleoan  G(zone)gp:od  cudS§Eooy)
codeamt [grod[G: 9B:a0§, 3298192805 [grod8Eqepd
AHU gpzo3 8o5(shutdown)oopbsé 0o8g€s0d AHU $C 2005e8Ec0m [gEoervotedlad
(outdoor air intake) qp:$& exhaust air system gpzodcopd: 008G IEs05 Bod(shutdown)
coqepd
cpgpieeepodel AHU o 3098 [03onfewntieny §oopdn o3a3a8 eunlgnd “pre-
occupancy building  cool-down” o cal oaén Pre-occupancy building cool-down
[epbeso0d §§0pE outdoor air damper gp:o? 3ac8eagpod dcbesesmnt 83E:
060003001 0dsoamzqedi
Air con Go:00:00p96$6ep (space)qpogt ecdseba0pd 3341 outdoor supply air $& exhaust
system gl 3a0ddgooni0pd damper gp: 3ac8eagpod  Bodesané  (shut  off
automatically) [giopSaonsqepSi 06s0Eao: qupd
Damper 03¢ 200566p0de52000 Bas(pressure)oopd 250 Pa [g620pd 2805 damper &
c005988a0pd Fagpad: cuudBoe(maximum leakage rate)aopd 100 I/s  per m2 cood
oo coqi 8o coboopgs: 8om§oopd damper 220305 GLL3BEsS:(leak)oopS 100
I/s coodedcoq

036005 63305dI3agi05¢p0? giCiqod3algd g&gioopd

2.4 m3/s c0o5coda0pd 1 $05:0005 fan system qpzopE §odsoodoonoopd exhausted air $E
outdoor air connection gps a0zl
88C:ecuBigSi(design  airflow)sl  00%00c5$054G:  G(zone)oody  oopSi3a0z050m
0068080050005 exhaust air system saojjzeoldll
:[good: centiesqs 320305 8AE: [gIrodoonoopd ¢(zone) gp: aojreoldl

Fan eodom & gdizas(power)oopd 0.5 KW cood 3gpidlon 220005038 cedjgoonieomn

automatic shutdown §p5sqpz303[$ sa0jEoaopdi
Part load fan power limitation

VAV system AHU fan codomeil g&saans(power)oopd 11 kW coob J[o3sdlon 6300531 3aqi05gps
o3 c8od50qepd
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() VAV system AHU fan eobomei g&sas(power)aopd 11 kW cood Jofdlon ezanabal
Fg0dgp2 o3 Badsqepdi
Variable speed drive (VSD/VFD) 006s08qepdi a30wod Vane-axial fan [gddloo variable pith
blade 0o6s0€a00s qepdi

(9) 8&Ee0dsgsi(design airflow) 6l §0% 862009 32805 static pressure set point 205 1/3 of
total design static pressure [§620p52280503E fan eubom ¢l demand o3 design wattage
0005 0% $p5:633E caqRg¥Caepd

Static pressure sensor location
VAV System AHU 0p& saadi{gjepd static pressure sensor oodsoaonsqepdesepaopd 1/3 of
total design fan static pressure 0005 Gogpsoopd Fa0z03G0sesepaRE dG80CqEEdI Main
duct ¢ main branch duct qpsg> og:00p5 duct Gd§zop€ major brach duct o3E:z0305
static pressure sensor gp: 026e0&aons qedi

Set point reset
Direct Digital Control(DDC) o3 2ad4gjoopd VAV Box qp:ea0305 static pressure set point
o3 reset cpdeosqepdl powd  set point o} reset lower cpbeoiqeRdi(Faspdied: & 0ob9
damper 03 95% 9300705 100% (62005 3503)

9.98 VAV AHU 006z cil Controller $& Control Logic

Building ~ Automation ~ System § [g8eogqeco§oopd  AHU  graphic o
$95o3[gdeudgoonsaopdn AHU oododsell Direct Digital Controller(DDC)s& Control logic o3
a3eoqeacg0hom eedlgaoadgls [gdoopdi 32600:80503 Building Automation System oo3p603E
600§l dI

$ p-Go Building Automation System(BAS) § AHU graphic ¢
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2 nos.
(2 Ler] ol co2 [
S R
. /s
Exhaust Air N | E/A Damper
/
N\
lo/c{[7 7~ /|| RIA Damper
(2nos) ST Supply AirFan
Filter Cooling Coil @
> C Supply Air
Fresh Air >
c | |
3 | & | |
B
(Filter status) WLD (Fan status) (2nos)
B/P Damper

[ 1 . -
Symbol Legend SP: Static pressure
o ST: On/Off status RH: Relative Humidity
Digital input .
TA: trip alarm WFR: water flow rate
Digital output A/M: Auto/Manual mode KWH: kilo-watt hour
SD: Smoke detector S/S: Start/Stop control

Analoa inout DPS: Differential  pressure VSD: variable speed drive
halog inpu switch M: motorised actuator
WLD: Water leakage Detector  O/C: Open/Close control

------------------------ T: Temperature

[ ]
]
C) Analog output
)
O Pulse input

$ 9-G@(e) Air Handling Unit 0089 field device gpa Input $& Output gpzel Legend

9-9§).0 Description
Variable Air Volume (VAV) AHU control application qps320305 saaddgjoontoop Direct Digital
Controller (DDC) 20p5 model UAH2484L o3 [gdoopSu

Direct Digital Controller (DDC)ei Input qp:
Direct Digital Controller(DDC) UAH24842L $&a3¢) 32094g$Ec000 Input gps o

(1)Digital Input(Dry contacts)
Direct Digital Controller(DDC) UAH24842L $& Digital Input (0g))93203 §05e005(connect)

§E2005
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Typical VAV AHU Application

Legend:
T =Temp sensor
ol DI = Digital Input
= {E - |: Al = Analog Input
_ o 3 g % S P~ PI=Pu!s.eInput
o %E E E s > = & — DO = Digital Qutput
§5 g le-| o8 w @ 5 2 g o a o S AO = Analog Output
= 4 owx glalic 22 = o o 2 2 2 pal
=2 o 2=E g o= i i R R =
<< o S|TT| 25| T w W 2 §| = B W W 0 9 © —
LeeE 379838 O 2 9aas &g g 298 -
xx ol oxxSlas] & 288 5«59 a8 88 g 885§ 8 -
SESEIESEES E 2 EEE 2 EZZ g e 9 a 5§ 8 8§ F 2
O O o 2| 0|l0| 8 n = & 6 © E o > > =Y & = = o o | = S £
EEQ S S EE Eme = & 2 0 o § §w v 6T o o a & o g 9 s
=zl H S = Z|lw|Al| S o P g =l = o 433 s g = = g 3 g 8 ¢ o
=g 9 < I & = 8 I < = & O
TlTlAIIAllAIIT TIDI |ﬂ| o = ul w @ i 3 ol & = % ‘,:Eu a :?T ; i
T T i T .
Rl TEEEE B 2533 3:
pppinpy ) CIEEEE N BERE B 2554 8
[ T T T A | 1 [ N T | [ T T T T T | 1
[ T T T - [ T T T T TR T T T B I |D0”D0|D0| |AOIAO|
[ T T T A [ N T | T T T R T T R | 1
[ T T T T T T T T T T TR T B I
(T I R B A [ T T T T T TR T B |
VYVVVVVVVV VVVVVVVVYVVVVYV V
ojo|oe|e|e|o o olo|o o aQ ] o Qo o o ] o o o o o o o o o o o o o
UIMUIZ I3 Ui UIS|uis|uIT [uig|Uisfuirofui unuin juin4uitg uite) Jui7juisjuitsfui2ojuiz1uiz2juiz3s|uiz4 P3 TO1 | TO3 |TOS |TO& AOQ1|A02
10 bit ADC Channels 12 bit ADC Channels Pl Digitral Qutputs AQ

$ 9-§0 VAV AHU oodajs ¢l controller § Input $& Output gp:od eodjgoond
VAV AHU 0o6c: @i controller $& control logic saefogpE:o ewSgoonsoogdi

Digital Input sa§jgeaonsgpien
e Selector mode status
e On/Off status
e Trip status
*  Smoke detector status(maximum 4 nos.) $&

e General dry contacts(maximum 8 nos.) o3ga0p5u

(2) Analog Input(0-5 Vdc/4-20mA/ NTC 10K temperature)
Direct Digital Controller(DDC)UAH24842L $& Analog Input (o)) §o5s005(connect)$Ea0051

Analog Input sa§jzzo00:gpsed
e Temperature sensors(maximum 4 nos.)
e  Static Pressure
e Chilled water flow rate
e COy5¢
e Universal Input(maximum 5 nos.) o3[gd20p5u

Analog Input monitoring 220305 (e&ewrcdeaon(abnormal) sensor reading gpso?
n§002q$ “First Order Low Pass Filter Method” o3 saads{gjoonzoopdi

Vnew = Vold + C(Vin- Vold)
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Where, Vnew = New reading to be updated in DDC
Vold = Old reading updated in DDC
Vin = Sensor reading,
C = constant(0.0~ 1.0)

(3) Pulse Input

Direct Digital Controller(DDC) UAH24842L $C pulse Input (0)9 §o5e005(connect)
§Co0p5i=086sd: pulse width 2000 §08c8ogr§(50ms) [gdoopdi Accumulated counter 2005
o0§8s(value) 0 ¢ 1,999,999,999 3208 aud[g(display)$Ea0pd

Output gp:
Direct Digital Controller (DDC) UAH24842L o;)é Digital Output(24 Vac Triac) & Analog
Output(0-10 Vdc or 4- 20mA)gqpz0? 000560:8E20p51 Command co:§Eaopdi

(4) Digital Output
Direct Digital Controller(DDC)UAH24842L o;)é Digital output channel (§)
000560:§E20p5 Channel ood9giE:803 Digital Output control (0)9 33(gd configure co6§Ea005

AHU 00890t 6ontsqS/qoqs

AHU Start/Stop(Individual schedule or manual control)

Fan 1 6on&:q$/q0q

Fan 1 Start/Stop(Individual schedule manual control)(used as By pass damper control )

Fan 2 6onC:q$/q0q

Fan 2 Start/Stop(Individual schedule manual control)

Return air damper g€q§/305q

Return air damper Open/Close control(interlock with AHU operation)

Exhaust air damper ¢&q$/305q§

Exhaust air damper Open/Close control(interlock with AHU operation)

(5) Analog Output
Direct Digital Controller(DDC) UAH24842L 2005 Analog output channel $89 000560:8E2005
¢ AHU Variable Speed Drive(VSD) control §§

¢ AHU chilled water valve control or% @Soap_SH

9-96)- J DDC Terminal Block Assignment (UAH2484L)
Terminal Block (Q)9 Al§aopSi TB1 ¢ TB6 $& TB8 terminal o3 [gdoopdn
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Terminal .
Label Description Remark
Block No
B0 +24V 24 VAC Input(L)
COM 24 VAC Input(N)
AO1 /Analog Output 1
TB1 COM Com terminal for AO1 & AO2
AO2 Analog Output 2
- UI1l - UI4 Universal Input 1-4
COM 2 COM Terminals for UI 1-4 Each com shared by 2 UI
83 UI5 — UI8 Universal Input 5-8
COM 2 COM Terminals for UI 5-8 Each com shared by 2 UI
54 UI9 — UI12  |Universal Input 9-12
COM 2 COM Terminals for UI 9-12 Each com shared by 2 UI
85 UI13 — UI16 (Universal Input 13-16
COM 2 COM Terminals for UI 13-16 Each com shared by 2 UI
UI17 — UI20 |Universal Input 17-20
786 COM 2 COM Terminals for UI 17-20 Each com shared by 2 UI
R UI21 — UI24 |Universal Input 21-24
COM 2 COM Terminals for UI 21-24 Each com shared by 2 UL
P3 Pulse Input
TB8 COM Com terminal for P3 & P4 Only P3 is used.
P4 Pulse Input
o Only TO1,3,5,6 are used.
TB9 TO1-TO8 Digital Output 1 - 8
TO3 not used for Tower 1
N+ Network wire from previous DDC
810 - Network wire from previous DDC
N+ Network wire to next DDC
N- Network wire to next DDC
9-9§).§) AHU Control Logic
AHU o3¢ operating mode (§)§js §oopdn
(o) Purge mode
(y) Alarm mode
() Normal operation mode
(g) Manual control mode $¢&
(§)) Bypass damper control o3 [gdoopdi
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9:0§).p Variable Air Volume (VAV) AHU @il DDC Layout §§ Wiring Diagram

L BT J
) | ® = PU.WIER 5 RIA Damper 2
4VAC (L) > — mE fues > RIA Damper 2 status -/
) IS §eou L > Com wire for U5 & UI16
24VAG (N) > jcou] ] ) | > RIA Damper 1 status —
AHU START/STOP > B Fue: ~ > Water Leakage alarm —
OZLH = L "> Com wire for UI21 & U122
-Bypass Damper Open/Close > E.-.. [ - > Filter alarm status —
TBE
- Exhaust air Damper Open/Close > [sIrs]  Juizo r (%) Static Pressure 2 — )
B EE% com L "> Com wire for U9 & UI20
Return air Damper Open/Close > ———] SEm LU - > (#) Static Pressure 1 —
Eliﬂ ung - 2 C02 Level
Ch. Val I coM > Com wire for U7 & W18
Com w-i re ‘.ma;g‘cﬂu&i E.-.. - - 2B Damper status —
-VSD control> a
contro - e
NOTE:
| _
1) ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS |~ [ 2 g Damper 2status
2)  (#) Add in New Static pressure sensors e — S E/ADamper 1 status .
v - . ™ —L
3) (") Existing static pressure connect to UI9 _ Ci —
4) (5} Only applicable for Tower 2 mE  funs - > Selector Mode -
coM + > Com wire for U3 & U4
NETWORK WIRE FROM PREVIOUS DDC > (== [T - 2 Trip status -
TB4
NETWORK WIRE TO NEXT DDC > mE fun - 2 OnlOff status -
Com + > Com wire for Ul12
HE  fun
KWH pulse > = Juno - > CHW Flow rate -
coM - » Com wire for U9 & UMD
| P4 | EE mE [os LB--—-- L » Minimum Static Pressure -
TE2 183
- Supply air Temperature > un | EE [ [= T - _» Smoke detector —
Com wire for UI1 & U2 > com - > Com wire for UI7 & I8
—Retumn air Temperature > (uz| @@ mm or | _» CHWR Temperature -
—RHLevel> vz | B8 EE fus - > GHWS Temperature -
Com wire for UI3 & Ul4 > cou| cou —~ > Com wire for UI5 & UIG
- V5D feedback > e | @@ == Fus | _>Valve position —
7 (

& 9-g)o Variable Air Volume (VAV) AHU &l DDC Layout $& Wiring Diagram

9-96§). Variable Air Volume (VAV) AHU @i Typical Sensor Termination
(o) Purge mode
Purge mode 20p5 $505600600 AHU wewitsol 0odpocds 3pe§ieacplifesnpd 6aoood
GoeuMNEigPiod 30820380 9O0COLEG: cronsypycopdeugtydaopdi “Flushing Mode”
0pcopdiesl aopd
Network ¢ purge co6q§ command Go:agi€ a8wwpod network ¢ purge mode o3 enable
c060q€ controller 205 “Purge Mode” a30w05 “Flushing Mode” 03 0ooEa0pbi
Controller ¢ @32050] output gpso? coodeosom(command Go:om) controlled device gp:od
000E660a00N
e On/Off sagzza00s(type) exhaust air damper o3 g&oopdi (set to open)
o On/Off sagzza0ms(type) return air damper o3 8odoopdn (set to close)
¢ AHU supply air fan o3 eeols(run)oopdi  Fan speed 20p5 “Purge Mode” ¢ set point

3203¢:{gd0001
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* Modulating sa§jgsa00:(type) chilled water valve o3 80520051 (set to 0%)

b @ TEY i @ Dry contact Digital Input
g {3 +24v] FoER Wl Juo
JUMPER SETTING CIEE Noou
con El“ i3 Dry contact Digital Input
EE oren o s o
Wl CLoSE Lo o 5
L] EEE fue
L] TES B8
Ui 17-24 [ ] GI - Nuizo Voltage + — +VDC  Power 0-5 Vde
[e][=] ® it EETET cou Device -|—|{ RET Supply
[<]EI& OPEN [ ] =R fune Current
L ] | T Transmitter
E.I.I CLOSE 2] 15 o — L 349 ohm 420mA
® oE= E] T EET +\DC Sensor
p3-p4 { M com| IEEE | — Power Supply
[zI[=] OPEN (PULSE) Wroz| mOIE ®
[EE CLOSE (D) 85 .
(Y203 | DIEE m e Dry contact Digital Input
AD1-AD4 Ldlcov — oo
EE[=] 0-10Vde ) hd 51 EE  Juns C 7  Dry contact Digital Input
FIEE 4-20mA ® o] S
coM
N (o]
EE funz
M [ 3
L] EE  Junz Violtage +|—{+ VDG Power | p.5vde
] £ Device -1 RET  Supply | —
Pulse Input = o
e | EE =
cou] Dry contact Digital Input
e ] S5 I
L 3
NTC 10K Thermistor ( un | @B EE VALVE POSITION FEEDBACK
cou|
NTC 10K Thermistor  ( [z | HE 5] o com
- " L us | B®
P Supply [ ]
420mA TBC R ] cou i — R 010 Ve
St 249.0hm s B oo El—— 0 0-10Vde

Current T )
+ Tranzmitter B @ @
‘ RESISTOR R= 1M£y, 0.25 WATT, 5 % Tolerance

c’g °9J Variable Air Volume(VAV)AHU ) Typical Sensor Termination

(J) Alarm mode
smooSﬁ smoke detector activate @&qé “Alarm Mode” o% ooo&ooén 8:§:qp: AHU

32098203 Gepod§ancanelops 0d8:8igp: spedigpizacytiad of $60qs AHUOS qdo§eo quopdi
Blower &1 VSD speed o3 0% (set to 0%)[gdeoo0pdu

Return air damper o3 So52000(set to close)
320005¢] AHU qbesaqi€ chilled water valve o3 32[gpd305(fully close) conzaopSireturn air
damper o3& (open) copSi Exhaust air damper o3805(close)aopbu

() Normal operation mode

AHU eenligla  qO[gCs(start/stop)ad  cpadudodCewntsdEoopdi(manually) oBewpod
00p5602002:000) schedule gps3203E: Gent:§Eaopdi
AHU o3 DDC ¢ een&s{g€s qo[gcs [gjrpde§320305 mode selection switch a8w0pdb selector switch
o3 “on” coniqepdi 9Bewrcd Auto mode a3e[gpEioonicusqepdt 3a0mude) Mode selection switch
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a3o0nod selector switch 20pS local mode odeepodesag€ DDC o ewnligla qO[Qe:

[G10968E880pS vurddeon

(g) Manual control Mode

AHU con:es0D

e On/Off sa§jszaens(type) exhaust air damper o 052000 (set to close)

o On/Off 3a§zmoo0s(type) return air damper o3 g&aopdi (set to open)

e AHU supply air fan o3eenl:q$ fan speed 20p5 static pressure setpoint 2203E:q8q$320305
PID algorithm ¢o005@0:00pd output contol singal 3503E: VSD o3eené:qs [g6o0p5r

e Modulating sa§jg320:(type) chilled water valve o3 cooling set point 3203E:q§q$s0305 PID
algorithm ooocbeoso0pd output contol singal 8203E: modulating actuator o3eenC:qs

[§8opSn

AHU qbaonsagC

e On/Off type Exhaust air damper o3 3o5a0p5i(set to close)
*  On/Off type return air damper o3 g&aopSi(set to open)

e VSD output 63 0 % 33[gdaon:0005 (set to 0 %)

e Valve output o3 0 % 33[gBoosa0pdi (set to 0 %)

(§) Bypass damper control

Bypass damper control 2005 AHU $¢& interlock ecoSconsdli

8o5[gC: 1 g&[gC:(open/close)o? manually 2Bowrc schedule control [§&[giapE8Eo05u

Chilled water valve control

PID control algorithm [g¢ modulating type chilled water valve o3 control cp&aopdi
Actuator 20p5 0~10 Vdc control signal 03 3203¢{gj0020005 3a§jEma032 [§620251
Temperature setpoint 990908 default PID parameter qpzed

e default setpoint 20pS 12°C [g620051

e Supply air temperature 2005 control PID loop 320305 reference input [g20p5
* Proportional band &l default value 20p5 5.0 °C [g&a0p5i

e Dead band &l default value 2005 0.40 °C [g&2005u
Cooling valve

A
Max Output Temperature Control

Dead
Yes band

Min Output

SA Temp
I >
SA
Setpoint

¢ ¢ i Proportional
’ band
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@ 9-§9 Modulating valve control @ 9-§G Temperature control

Integral & default value 20pS 120 sec [98[G: derivative constant default value 205 0 sec
[§620051 (00655:332¢9E PI control axofgdaopdi )

Supply Fan Variable Speed Drive (VSD) control

PID control algorithm [§¢ Fan ewbox Variable Speed Drive(VSD) o3 control cp&o0obn Output
Signal 20p5 0~10 Vdc 63 3298¢g|002:00p9 3a§jE32022 [§d20p5H

Temperature setpoint 390308 default PID parameter qp:¢»

e Default setpoint 20p5 100 Pa [g20p5u

* Minimum supply air static pressure 20p5 control PID loop 320305 reference input [g620p5
Sensor range 2005 0~1250 Pa [g&a0p51
* Proportional band i default value 205 100 Pa [§620251

e Dead band i default value 2005 10 Pa [gdoopd

Integral i default value 205 60 second [46[Gs derivative constant default value ¢ 0 sec

[g&20p5n (0085p5:32249E PI control axofgd205n )

A VSD
Max Output Static Pressure Control
No
Dead
band
Yes
Min Qutput
i SAEt fi
Modulate VSD output VSD output=0% SA SP P e
Setpoint ressure
Proportional .
¢ ¢ band °
¢ 0-§§ VSD control Q 9-9@ Static Pressure Control
-End-
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