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N159n%eaUnsalssuu Heating, Ventilation and Air Conditioning (HVAC)

AMM5UN15E31958nsaN1sallnakls

1. Anguseasa

wUszan

U gniann 911n danudseasannifiunisdngegunsalsyuy Heating, Ventilation and Air
Conditioning (HVAC) 91uu 2 9a wiedweuliiunesinge dwmiuldlunisaiaiensianisailnals

2. 49N1UUAANUABDINIG

2.1 \flusyuu Chilled water type wiougynasauidu (Air Handing Unit) uazgndngamdu (Fan Coil
Unit) amﬁgﬂmmﬁaqmm WUU Marine type 97U 1 55UV

2.2 WugunsniiuszneuasuyndiannguanmusoaziBonnnanuagianaunuan n

2.3 [Wuvedmi ldinwiv wayldimeldauanneu

3. UaNUUARINISLEUBSIAN

3.1 flauemdesssyeandoanudnvazianzvesianfiauevieluluiauesian Tassiuamy
AOINITVDINUTEN

32 sefiauaifusarunByaanfin mBdu q waralddiedulaiaauicuas sudsalddng
Tun13Andun1INganIng naenIuA1vLERs & §51YUINAnaenaunY Snnedniiu Janinyays
Tngoniiudiensmegannsdmiusenisiagiiidilusvenandns
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$rurunSyarIiuwesTITILYNTIENT LarTIeTILTEY
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SIATITAUAER Fesufunsgniesnuiimaeuigng fvun
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4.4 ypravseifurnafivsidnusdyariumiienuressy daldaidunsindedadnmessuy

a a 4 [ = a a I3
PLANNIDUNE (e-Government  Procurement:  e-GP) fosaanziloulussuudiannseindvas

(%
v A 1

nsuddnansiivledguidoyadndadnineninsy
4.5 fuanesmnasdndugdya fossuineriiudydsuins Vuun1sdneiuwiazasiddiyaaily
Auanuniiuum gdyaenasuineduluanila

5. ¥anguUsznaun1sNaITan

5.1 vanguneiuRnaURveiauesia

5.1.1 dunnilideiusesnsaanzideuiliynna neususesdliuignaed

5.1.2 duumilsdeusanviaus nioususesdiuignaos

5.1.3 duumeleumalyd wioususesduignaes

5.1.4 duulunzidounByas i nfonfusesdiuignios

5.1.5 duumiledesuseswsnuseiiu wieususesdiugnaes

5.1.6 dundadnederudrugians nssunsgdnns glisnamunuuazdadsededievu
s1elvg) wieaususesdugndes

5.1.7 nifsdenous e lunsdlifiauesinn weusweliyradududelauesiaunu visousu
srunaliyraduasunaludelauesaiunu vieususwnalunsddug Jsllaensuanudaungmune
wioudunUnsusedndiusevy vsednumilideiune wagdiuimelouinuresdieusunauae
A3UNBUEIUNA WiaNTUTRNEUgNABY

5.2 NANFIUNWAUAUSNYENIIMALR

5.2.1 TwanBnnudnvaslanIzTasianfilauers nieunsmnaeunaaetulssy (Factory
acceptance test , FAT) Wagn399nkUU ABIRTIAUAINLABINITUBIVINNUTENY

5.2.2 flaussnan fedaue U, LUU uazUARMIADN MUKUIN N T8 2.1 - 2.11 Auans
FgarIdgANIAUAMNANYUENIMATAYDINER WAXITADITEY U UTEMNKER LazUsemagudnln
FALAUNNTNYAT

5.2.3 ynliflenansvdngiuusznaunisiansanaiude 5.2.1- 5.2.2 Mauiene veacuans
flazlaisulifiansan

6. damuualunisaelay

6.1 HuesiosdinaugUnIaiseuy Heating, Ventilation and Air Conditioning (HVAC) 37u3u 2 4a
FallTwasidun wALANANYALANIEANUTIVIIAUTEN Mvue
k4 ke IS LY a o - A [ ! [ ! [ ' 174 !
6.2 Hugsesiiiena1satuiseiusesinianideweuiuvesmiliiluvesaniivlingldnuunneu
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6.3 HUADIAINDULDNATTHIN 9 Y99 9UNTAISEUU Heating, Ventilation and Air Conditioning
(HVAC) atumwlnevisenwdang e WnuamensIuNITAIIATU AsIvdeuAugnAesauysaluassuly
110 TuSudameu Tnglifnaldaediiudula q wedu dseniseolud

631 wisdedionisldaunazungeinw (Instruction  Manual  for  Operating  and
Maintenance)

6.3.2 wilsdesneniseslvauaraunsal (Part Lists)

6.3.3 1ONENTITUUTRNUNTIMUUNY (Planned Maintenance System)

6.3.4 TuUANNANITAGEY VS0NAaBInINTe 7.1

6.3.5 funufisdsauNanIIageUNAaesnlssUgHARvesanfidweuli UMz ITINS
n5195U Tuiudaauiian

7. M395935Y

7.1 41303807 fansaudn wivindnduazdemagau nienaassnisldaiuian (Factory
Acceptance Test, FAT) fdsmouliumsusEny HUI8ADINAHBY Y13BNAADINTSTITUsent
AENIIININTIATUTaINENGe wiomt deweutufinnanimmaaeu videvaassliiumauidn uas
meusenn aglisuiinveulumudenmela 9 Miatuannisvegey Wievnassiy
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11. ndnUsznudyeyn

o [ [y

Fuipvzdesimanyseiudygyadisesas 5 (1) vewamdgyqyuueuliidundnuseiuun
v3en Tudwindyan

o

12. Waulun15¥1528u

nstrseiudunng fod

0l 1 Gudidudndranti Sesag 10 VBIYAAMUFTY Y %68’1%Lﬁaﬁgmﬂﬁawwé’ﬂﬂizﬁ’umi
PrsgRumaumamiiuiizouies

1af 2 Sevaz 50 Y839yaA1904 Chilled Water Unit Lﬁ'aﬁgmﬂlﬁﬁwau Compressor, Condenser,
Evaporator  1iAquen3sun130s195UNan wavaAnenIsuN1snsIasunanlansiasu Seuiasudn uag
auzymﬁlﬁ;:imaﬁw Compressor, Condenser, Evaporator laiiun1sa319 Chilled Water Unit 1g1

w07l 3 $ovaz 40 Y83aA1984 Chilled Water Unit Lﬁ@ﬁgﬂﬁﬂlﬁﬁ’mﬁﬂ@ﬁaU Factory acceptance
test 494 Chilled Water Unit fisaosia3es 138uspsuduazdaay Chilled Water Unit Tiamuznssunis
ATIVTUINER KATAMYNITTUNMINTINTUNANLANTIATY LTeUToEu

909l 4 fovaz 90vosyarves AHU ilefuelddaey AHU THanznssunisasiasuiian was
ANIENTIUNINTIASUNARLINTIATY FeuTasum

nnfl 5 Yovay 90 YayaRIYDs Sea Water Pump ilefunglddanou Sea Water Pump 1ot
ARIENIIUNNIATIATUNER UaTAMLNITUNIIATIVTUNARLANTIVFU SeUTouud?

10dl 6 oraz 90 Y833aA1984 Chilled Water Pump Lﬁ'a;ﬁmﬂiﬁﬁwau Chilled Water Pump 1%
ARENTTUNITNTIITUNER LAZANENITUNITATISUNERANTIITU 138U

wnil 7 $ovaz 90 vesyadwes faruantuindunasdidmeaduauiou Wefunelddewou
gauauiinidunasdidmeaduanuiou anznssunsnsaiuian wazangnssuntsnsaiuian
long19su BeuTosu

9Ind 8 $evay 90 vesyar1ves Fan Coil Unit efanglsdsuey Fan Coil Unit THauznssuns

MIIATUER LaTAMYNIINNINTIATUNENLANTIITY FeuTosud?
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9Indl 9 $evay 90 vesyar1ves Gravity Coil Wlafuneslidwmou Gravity Coil THanznssunsnga
Suian warAMLNITUNINTIVTUNAALANTIATY LF8UToeue

00l 10 fovaz 90 vosyar1uea Ventilation Fan  ilefuelddaey Ventiation Fan 19
ANIENIIUNINTIASUNER UaTAMLNITUNIINTIVFUNAALANTIIFU SauToaud?

“af 11 Sewaz 90 UBaYaA1ued Fire Damper Lﬁ'a;}maléfdwau Fire Damper lAENTINATS
MIIATUITER UarAUENTINNNTNTIATUNER ANTI9TU SeuTosudd

n9di 12 $ewaz 90 U9IARA1YY Water Tight Butterfly Valve Lﬁaﬂmﬂlﬁﬁmau Water Tight
Butterfly Valve Tinnugnssun15niasumian LaganznIsuningiasuianlansiasu seuiosu
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A7 13 Fewag 90 vasyad1ved grivANaunsalluseuy HVAC lunsdlifindadsde Weguielads

wau grruAuaunsalluszuy HVAC lunsaliindafde Tinaenssun1snsiasuiian wazAuenIsuns

MTIATUNERLINTIITY SeuTosu
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WUIN N

FIasL9En AMANEULIANIe (Technical Requirement Specification)

gunsalszuuHeating, Ventilation and Air Conditioning (HVAC)

1. 519azdaan2l

1.1 Ambient Temperature 35 °C
1.2 Relative Humidity 85 %
1.3 Sea Water Temperature 32 - 35 °C

1.4 Fanmuanialudin

- syuulnimdnvessoduszuulnin 380V AC/ 3Ph/ 50Hz. wag 220V AC/ 1Ph/ 50Hz.

- yawasliwewunsallussuuiiverivundssieluil

- yawmashinvunn 41NN 5 HP (4 kW) AB9annsvkuU soft start (star-delta #58@n77)

- 1awastinvUNn WNAIT 32 HP (24 kW) Aa9an1snuy autotransformer #3afnin

- wawmesinauin 11N 65 HP (49 kW) finsansnuy electronic soft starting

- gunsallwihagdesanunsarihauneldaninwndeunisidauluselas

- szaun1sUesiuvesgmunuazdalimniy IP23

- gUnsalifeaiuliih sgdesdinsdesiniuszuy ground Mianun

2. Aeiidaenis
2.1 Chilled Water Unit
2.2 Sea Water Pump
2.3 Chilled Water Pump
2.4 grueutiiifuuarduimeiadueminion
2.5 Air Handling Unit (AHU)
2.6 Fan Coil Unit (FCU)
2.7 Gravity Coil Unit (GCU)
2.8 Fire Damper
2.9 Water Tight Valve with Actuator
2.10 Ventilation Fan

2.11 geunaugunsalluszuu HVAC lunsaliindafsiy

U
U
U
U
U
U

MUY

U 3

=W NN
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22 LR
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Y
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3. AMANBUZIANE
3.1 Chilled Water Unit 31u7u 2 9n

\PesUFueIMA (Chilled Water Unit) wuavihansnduldlitfosndt 540 kw se 1geedos S1uau
2 ypupes daufidiu Condenser 1438 sznaudeusetimeia Chilled Water Unit uslasafissuy
muAuduLUY Electronic ua Electro — Mechanic FsvisnunuudnlusiA Chilled Water Unit usiazeyn
Fowmnsauensrurynnuludassuazannsaiianuneaunuiuls Chiled Water Unit uazdudy 9 veq
spuuUSuoMefitiguvnisndaaviufeauiunuy Flexible Closed-Cell Insulation stutlsitfosndt 1 @2
Lz Chiled Water Unit #8efin@assuunsyineiuuuy Pump down  titesfuansyinaanandulsly

Condenser Tunsiinsainisgeuyin vselulamussuuusuaniedunaiuiu

3.1.1 Compressor A518nw3 Carrier §u 06TVW680 §1u2y 1 EA da 1 yaia3as

3.1.1.1 Compressor Wuwuu Semi-Hermetic Screw Compressor

3.1.1.2 awnsaldlafuseuuliih 380 VAC/ 3 Phase/ 50 Hz

3.1.1.3 lddvansihanuusia R -134a

3.1.1.4 gunsaiflfluszuuasiharanduegaiosagiessenause Filter Drier
Thermostatic Expansion Valve, Solenoid Valve wag Sight Glass Dudu %ﬂLﬁuvLﬂmmmm‘@m
USHMENER

3.1.1.5 fiszuuamuaunsaninueinesvesneunsages tilonsannszualiiivluvase

AnNNSN

3.1.2 Condenser 519nws Alfa Laval i:u McDEW1680 21u73u 1 EA ¢ia 1 ‘qmﬂéad

duroaAIosmIULLY (Condenser) T mziandafulunuy Shell and Tube Ime
Condenser axfosldfunseanuuulisesiuiduvasasianubuazimzaildlussuuldedis
Weane uakariuIuienieluya Condenser fadiiisanaulazivuizausianisatgmuTuIuaIy
Souspmriaammhanudusaziimeianiuunsgulssugian #1 Condenser dosfinadnune il
3.1.2.1 Condenser Usznaué’w%udauﬁﬁwmfa@ fail
- Tube Sheet : Stainless Steel grade 316
- Tube : Low Fin Tube CuNi 70/30
- Condenser Head : Stainless Steel grade 316
3.1.2.2 Ansatantostunistnnsoufiaunsanondsuniousnldil Condenser Head
3.1.2.3 flenansfusesnsnaaauidauiildsunsesniuy (Design Working Pressure)

MNIATFIUUSENLHER
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3.1.3 Evaporator _#318nw5 Alfa_Laval §u DH2-402/STD $1u7u 1 EA ¢ia 1 yaLA384
druvinthuiu (Evaporaton lussuudiueniediuuuu Shell & Tube ﬁﬂmé’ﬂwmzﬁqﬁ
3.1.3.1 aansavihanudulafissmenaraenndosiunisvinauresssuuUsuenna wagil
yunauduliitosnin 555 kw deymeiesUsznausie
- Shell: Stainless Steel grade 316
- Tube Sheet : Stainless Steel grade 316
- Tube : Copper Tube , Internally finned tube
- Head : Stainless Steel grade 316
- Buffles : Stainless Steel grade 316
3.1.3.2 flonasfusesnmsvaaeusdssudilasuniseanwuu (Design Working Pressure)

ANINTFIUUTENHER

3.1.4 @15%1A713L8Y (Refrigerant) R-134a

3.1.5 aulu
auufldian Thermal conductivity Wuluausnnsgiu ASTM C177 %38 DIN 52612 #se
INTFIUBUY AEEULY
'3 L Ao a O Id . . v Id 1 1
gunsalnnTuniuAnfsUsenaulluya Chilled Water Unit azsiaafuvadini lounsgiu
LA wazliweldonunne

3.1.6 32UUAIUAN (Controls Panel) 31uu 1 EA simgmﬂ‘%'aa

a

5zuumuqmﬂmwu Electronics Programmable Logic Control @131190A3UANRENSA
vosinfuiioonain Chilled Water Unit Téagsgnies uiugiaudidivua
qﬂmaﬂmuqmé’hummﬂaamﬁaL"f]uLLUUm‘uquﬂ’]iv‘hmuimé’miuﬂaﬁgwm laga1unsn
Auauuardsnsligunsaflussuuvgainnuedldiuiiflefianwnisinuiiinund wieidunoudl
9NADY MINANTITNITVINAUVBITHUY LU
- Loss of chilled water flow
- Loss of sea water flow
- Evaporator Freezing
- Low and High Refrigerant Pressure
- Low Ol level
- Over load

- Under - Over voltage/Phase Unbalance /Phase sequence/Phase failure

- Discharge gas temperature

HVAC OPV2



3.1.6.1 gunsaimuay (controller) TufisvaziBaafuioluil
- Operating voltage 10-32 VDC
- Protection rating : IP 67
- Test standards and regulations : EN 60068-2-30, EN 60068-2-6, EN 60068-2-27
EN 60068-2-29, ISO 7637-2

3.1.6.2 gunIniuansua (Display) wansAndaya1aiedaiion (Alarm) wazaniugn1sviney

£%
P

¥94 Chilled Water Unit l¢pnusnnsgruuieminan delsoazidendsiolud
- LCD colour display
- Background illumination operating elements : LED (brightness adjustable
0 - 100%, individual control)
- Operating temperature minimum at -30 °C and maximum at not less than 65 °C
- Operating voltage 10-32 VDC
- Temperature sensors for measuring the temperature inside the housing
- Protection rating : IP 67
- Test standards and regulations : EN 61000-6-4: 2007, Directive 2009/19/EC
ISO 7637-2: 2004, EN 60068-2-30: 2006, EN 60068-2-78: 2002, 1SO 16750-3:
2007, EN 60068-2-6: 2008, I1SO 16750-3: 2007
3.1.6.3 Sensor dsilseazBunfdeluil
- Protection rating : IP not less than 67
- Operating temperature minimum at -25 °C and maximum at not less than 60 °C
- Material : not less than SUS 304
3.1.6.4 syuumuANnNIAliiNIaves Chilled Water Unit agsdossiaslsznausme
- Main Power Supply
- Circuit Breaker
- Control Relay
- Magnetic Contractor
- Overload Relay
- Phase Protection
- Emergency Stop
3.1.6.5 gunIalvessEuUAIUANUITIRYnsludAIuA

3.1.6.6 H5vuu Interlock WiaSosgutmaaiuinaunay Compressor BUAUNNASS

HVAC OPV2
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3.1.7 Chilled water unit §asfimsvasoudsaluil
3.1.7.1 Equipment Test 983 Compressor, Condenser, Evaporator 1NL599U ﬂmﬁmiu
Fumoumsdwey
3.1.7.2 Control Panel no load stimulation test a1nlsssugnanludunaunisday
3.1.7.3 #98in1391 Factory acceptance test (FAT) au 15991uadsH&n Chilled Water
Unit melutszina Jaglaussnainesas LUy Schematic wasgUnsauUszneuszuulunsvmaaey uas
LUURAGI3S (@0AR) MULUY Schematic wazlenasnsIadey (Test Protocol) Iw‘agaﬁmsmﬂmm

AsunULazgnaadly TuneuauesIAn

3.2 Lﬂ'%lmguﬁqmtaﬁumm%fau Condenser (Sea Water Pump) 9518n%5 Iron Pump
$U CNLE/150-125/250 $142u 2 yaia3as

32.1 wnsesguiveladuauFeulueiosguinains Vertical In-line Centrifugal, Close
coupled with rigid coupling

3.2.2 wsesguimeaduaueuusasyaiidnsnsivavenimderdu (Flow Rate) litiaand

o v w

120 m’/h wagvinrdsi (Head) ldviosnin 20 m

¥
dll o k4

3.2.4 LAFRIgUUNYUNT

Y

Uszineluannnglsy

aunawesidundnduridnsogunntssnululsenaanigowsnivie
3.2.5 indesguilmsaduauioushainTageil
- Material main part ¥ifedde RG-10 Bronze /CuSn10Zn
- Material impeller/propeller vigdag Aluminum Bronze/ C95800
- Material casing wear ring ﬁﬂﬁﬁﬂfﬁﬂ Aluminum Bronze
- Seal type viweian Iron special mechanical
- Seal description ¥iwe3as Carbon/Ceramic/Nitrile 0-80C
3.2.6 weweslihvuiaveseinedazsdosdimaufismenaziuyandosgus Tiiaumunsld
auluszuuitléfuniseanuuu
327 1Hl#AUINAwuI 380 VAC /3 Phase/ 50 Hz laeflseuutng anisniioannise
nszualigeuaizaniiv

3.2.8 fauaudRvessziutuauiu (nsulation) Class FuagiiAszAutunslesiuiuazeuy

Az (Degree of Protection) laidinan 1P55

3.3 1a3esguudy (Chilled Water Pump) 5185 Iron Pump U CNLE/80-65/200 $1u3u

£ QYL ITJEN

with rigid coupling
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o o w

3.3.2 indosguinifunsiasyaiidngnisguanindu (Flow Rate) lidesndt 90 m’/h uazvhigs
f (Head) lalfoendn 40 m

333 edesguinifundounamedidundnisidniaguanlssmilulssmaanigeninivie
Ussinaluanninglsy

[

3.3.0 wdpsguiniduininnTangsdl
- Material main part ¥iedde RG-10 Bronze /CuSn10Zn
- Material impeller/propeller ﬁﬁﬁ?ﬂi’aﬂ Aluminum Bronze/ C95800
- Material casing wear ring viedan Aluminum Bronze
- Material shaft vige¥an Stainless Steel /AISI 316
- Seal type ﬁwﬁaai’a@ Iron special mechanical
- Seal description ¥iwe¥an Carbon/Ceramic/Nitrile 0-80C
335 wawesliihvuinveseinesasdosdimaniivmeinazduyainiosgun Thvhanunumsld
auluszuuitléfunisesnuuu
3.3.6 Wl#AUlnvuIR 380 VAC/ 3 Phase /50 Hz lasilszuutae aminiiioannise
nszuabiinasuazaniiv

3.3.7  fnuautAvesseautuauiu (Insulation) Class Fuagiiasgautunislesiuiiuasiu

az094 (Degree of Protection) laifinn 1P55

3.4 §AIUANLATDIFUUNIULALINNZIAAUALINEU F1UU 1 YA

3.4.1 szuumupumealihindeegntaudessenausiy
- Main Power Supply
- Circuit Breaker
- Control Relay
- Overload Relay
- Magnetic Contractor ILa¢ Phase Protection
| ¢ ¢ A 3
- SzuutIganINewmes Weonsannszualinluvauzaniin
- Emergency Stop
- fiYunm ON - OFF wazluansaniugnisvinnu
a v S 2 o vl <
- fl33UU Interlock TiaSasaudndwinulafiasiaies

- fiszuu Interlock pSosguumasuinnuliiiasinios

3.5 Air Handling Unit

351 AHU 1. $1u9u 1 YaLATaq
- Cooling Capacity not less than 120 kW
- Power Source : 380 V 3 Phase 50 Hz.
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- Panel : Double skin layer of SUS 316L not less than 0.5mm Thickness with 50
mm. PU Foam/Rockwool insulation in between two layer

- Fresh Air : 35%

- Air volume : 11,318 m’/h

- Total Static pressure drop : 2,000 Pa

- QOutside ambient temperature : 35° C

- Outside relative humidity : 85%

- Outlet relative air humidity : 50%

- Inlet water temperature : 6 ° C

- Water flow : 18 m’/h

- Water connection : JIS 10K

- Cooling Coil : Copper fin, copper tube, copper header

- Cooling Coil structure : Stainless Steel 304

- End plate and condensate pan : Stainless Steel 304

- Certification : Eurovent certification no. 10.12.504

3.5.2 AHU 2. 31u2u 1 yaLA3as

- Cooling Capacity not less than 192 kW

- Power Source : 380 V 3 Phase 50 Hz.

- Panel : Double skin layer of SUS 316L not less than 0.5mm Thickness with 50
mm. PU Foam/Rockwool insulation in between two layer

- Fresh Air : 47.3%

- Air volume : 15,414 m’/h

- Total Static pressure drop : 2,200 Pa

- Outside ambient temperature : 35° C

- Outside relative humidity : 85%

- Outlet relative air humidity : 50%

- Inlet water temperature : 6 ° C

- Water flow : 28 m’/h

- Water connection : JIS 10K

- Cooling Coil : Copper fin, copper tube, copper header

- Cooling Coil structure : Stainless Steel 304

- End plate and condensate pan : Stainless Steel 304

- Certification : Eurovent certification no. 10.12.504
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3.5.3 AHU 3. $1u2u 1 YALAT0s

- Cooling Capacity not less than 65 kW

- Power Source : 380 V 3 Phase 50 Hz.

- Panel : Double skin layer of SUS 316L not less than 0.5mm Thickness with 50
mm. PU Foam/Rockwool insulation in between two layer

- Fresh Air : 43.6%

- Air volume : 5,536 m3/h

- Total Static pressure drop : 1,800 Pa

- Outside ambient temperature : 35° C

- Outside relative humidity : 85%

- Outlet relative air humidity : 50%

- Inlet water temperature : 6 ° C

- Water flow : 9.5 m’/h

- Water connection : JIS 10K

- Cooling Coil : Copper fin, copper tube, copper header

- Cooling Coil structure : Stainless Steel 304

- End plate and condensate pan : Stainless Steel 304

- Certification : Eurovent certification no. 10.12.504

3.6 Fan Coil Unit (FCU)
3.6.1 Fan Coil Unit (FCU-01 Bridge) AU 1 YN

- Cooling Capacity not less than 22,197 btu/h
- 1¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil w@man Copper Fin way Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic
- Talariuszuuluin 220 VAC/1 Phase/50 Hz
- {1 Built In Three way valves Usznaulmseusosnelusuaios
- 11 On - Off switch %lla Remote Control %38 Wired Remote Control
- fywedia neldunnnan 605 Sadwes, anliuinnda 305 dadluns,
geldunnnd 1,305 Taduns
- YU water connection diameter size input 5/8”, output 5/8”7, Drain

connection 7/8”
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3.6.2 Fan Coil Unit (FCU-02 Bridge) 31u7u 1 %n
- Cooling Capacity not less than 22,197 btu/h
-1 ¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil W@na1N Copper Fin wag Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic
- Tglanuszuulni 220 VAC/1 Phase/50 Hz
- {1 Built In Three way valves Usznaulimseusosnelusasos
- 11 On - Off switch ¥lia Remote Control %38 Wired Remote Control
- fvwedia neliuinnan 605 Tadwes, anlininndi 305 dadluns,
aaldunndt 1,305 Jadwns
- YU water connection diameter size input 5/8”7, output 5/8”, Drain
connection 7/8”
3.6.3 Fan Coil Unit (FCU-03 Radio) 31u2u 1 %A
- Cooling Capacity not less than 31,418 btu/h
-1¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil W@man Copper Fin way Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic
- Tlariuszuuluin 220 VAC/1 Phase/50 Hz
- {1 Built In Three way valves Usznaulimseusosnielufuaios
- 11 On - Off switch iln Remote Control %38 Wired Remote Control
- fywedia neldunnnan 605 Tadwes, anliuinnda 305 dadluns,
geldunnd 1,620 Taduns
- YUIM water connection diameter size input 5/8”, output 5/8”, Drain
connection 7/8”
3.6.4 Fan Coil Unit (FCU-04 MCR) 37u2u 1 9n
- Cooling Capacity not less than 15,709 btu/h
- 1¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil w@man Copper Fin way Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 way Supreme Grade Plastic
- Mglanusguulni 220 VAC/1 Phase/50 Hz
- {i Built In Three way valves UsznaulwiSeudosnelusiaios
- 11 On - Off switch %iln Remote Control %38 Wired Remote Control
- Juedd nelaiuinnia 605 fadwns, anliu1nnan 305 Tagwes,

geldunnnd 1,305 Taduns
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- UM water connection diameter size input 5/8”, output 5/8”7, Drain

connection 7/8”

3.6.5 Fan Coil Unit (FCU-05 MDBA) 31u7u 1 %A
- Cooling Capacity not less than 15,026 btu/h
-1 ¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil W@na1N Copper Fin wag Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic
- Tgleruszuulnin 220 VAC/1 Phase/50 Hz
- {1 Built In Three way valves Usznaulimseusosnielusaios
- 11 On - Off switch ¥lia Remote Control %38 Wired Remote Control
- fvwedia neliunnnan 605 Tadwes, anliuinndi 305 dadluns,
aaldunndn 1,305 Tadwns
- YUIM water connection diameter size input 5/8”, output 5/8”, Drain
connection 7/8”
3.6.6 Fan Coil Unit (FCU-06 Work Shop) 31uqu 1 9a
- Cooling Capacity not less than 8,538 btu/h
- 1¥u Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil W@man Copper Fin way Copper Tube
- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic
- lalarusyuulniin 220 VAC/1 Phase/50 Hz
- {1 Built In Three way valves Usznaulimseusosnielusuaios
- 11 On - Off switch ¥lln Remote Control %38 Wired Remote Control
- fywedia Aeldininnan 605 Jadwes, anliannia 305 dadluns,
geldunnd 1,305 Taduns
- YUIM water connection diameter size input 5/8”, output 5/8”, Drain
connection 7/8”
3.6.7 Fan Coil Unit (FCU-07 CIC) 37u2U 1 ¥
- Cooling Capacity not less than 25,954 btu/h
- .Ju Chilled Water Fan Coil wuu Vertical Standing Type
- Cooling Coil w@man Copper Fin way Copper Tube
- Casing, Condensate pan N&M31N Stainless Steel 304 kag Supreme Grade Plastic
- Mglanusguulni 220 VAC/1 Phase/50 Hz

- 4l Built In Three way valves Usznoulissusoaniglusiiniog
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- 11 On - Off switch %iin Remote Control %58 Wired Remote Control

- flguedd nialdunndn 605 Tadwuns, anlaunnndt 305 Tadwes, addduinndn
1,620 HadLung

- YU water connection diameter size input 5/8”7, output 5/8”, Drain
connection 7/8”

3.6.8 Fan Coil Unit (FCU-08 Radar) 37u2u 1 Yn

- Cooling Capacity not less than 35,858 btu/h

-1 ¥u Chilled Water Fan Coil wuu Vertical Standing Type

- Cooling Coil w@man Copper Fin way Copper Tube

- Casing, Condensate pan N&n31N Stainless Steel 304 Wag Supreme Grade Plastic

- Tgleruszuulailn 220 VAC/1 Phase/50 Hz

~ {1 Built In Three way valves UsznaulimSeudosnsludunsos

- 11 On - Off switch ¥ila Remote Control %38 Wired Remote Control

- fvwedia neliuinnan 605 Tadwes, nliuinnda 305 dadluns,

galdinnndt 1,620 dadiwns

- YU water connection diameter size input 5/8”, output 5/8”, Drain

connection 7/8”
3.6.9 Fan Coil Unit (FCU-09 Static Conv.) 314U 1 ¥

- Cooling Capacity not less than 10,245 btu/h

- 1¥u Chilled Water Fan Coil wuu Vertical Standing Type

- Cooling Coil w@nan Copper Fin wag Copper Tube

- Casing, Condensate pan Wana1n Stainless Steel 304 wag Supreme Grade Plastic

- lalarusyuulniin 220 VAC/1 Phase/50 Hz

- {l Built In Three way valves Usznoaulmseusosnielusuaios

- 11 On - Off switch ¥ila Remote Control %38 Wired Remote Control

- fywedia Aeldunnnan 605 Sadwes, anliuinnda 305 dadluns,

aaldunnndt 1,305 dadiwns
- UM water connection diameter size input 5/8”, output 5/8”, Drain

connection 7/8”
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3.7 Gravity Coil Unit (GCU

3.7.1 Gravity Coil (GC-01 Gun bay) 31u2u 1 ‘zgmrﬁlm
- Cooling Capacity not less than 11,601.28 btu/h
- Ju Chilled Water Gravity Coil
- Cooling Coil w@man Copper Fin way Copper Tube
- Casing, Condensate pan Wana1N Stainless Steel 304
- {l Three way valves faulifadaneuonduniesiiuam 1 n
- JyediAliannnd 1,625 mm x 605 mm. x 445 mm.
- YUIA water connection diameter size input 19 mm. , output 19 mm.

Drain connection 7/8”

3.7.2 Gravity Coil (GC-02 Gun bay) 31u2u 1 ?gﬂl,ﬂ%'aa
- Cooling Capacity not less than 11,601.28 btu/h
- Ju Chilled Water Gravity Coil
- Cooling Coil w@nan Copper Fin way Copper Tube
- Casing, Condensate pan Wana1N Stainless Steel 304
- {l Three way valves aulifadaneuonduniesiiuam 1
- Fuuedialiunnnan 1,425 mm x 605 mm. x 445 mm.
- UM water connection diameter size input 19 mm. , output 19 mm.

Drain connection 7/8”

3.7.3 Gravity Coil (GC-03 Gun bay) 31u2u 1 ?;mﬂ‘%'aa
- Cooling Capacity not less than 11,601.28 btu/h
- Ju Chilled Water Gravity Coil
- Cooling Coil w@nan Copper Fin wag Copper Tube
- Casing, Condensate pan Wana1N Stainless Steel 304
- {l Three way valves aulifadaneuonduniesiiuam 1
- Jued@liunnnin 1,425 mm x 605 mm. x 445 mm.
- UM water connection diameter size input 19 mm. , output 19 mm.
Drain connection 7/8”

3.7.4 Gravity Coil (GC-04 Ammo) 31U 1 YALATeq
- Cooling Capacity not less than 3,415 btu/h
- 1¥u Chilled Water Gravity Coil
- Cooling Coil W@naN Copper Fin wag Copper Tube
- Casing, Condensate pan NAM1N Stainless Steel 304

- §I Three way valves a8 lYiRAAINIEUBNAILATOITILIU 1 %A
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- Jyuaddliunnnin 1,025 mm x 605 mm. x 445 mm.

- YUIA water connection diameter size input 19 mm. , output 19 mm.

Drain connection 7/8”

3.7.5 Gravity Coil (GC-05 Decoy) 31u7u 1 4A389
- Cooling Capacity not less than 1,707 btu/h
-1 ¥u Chilled Water Gravity Coil
- Cooling Coil W@na1N Copper Fin wag Copper Tube
- Casing, Condensate pan Wana1N Stainless Steel 304
- {i Three way valves dpslifaksnsuendaadosdiui 1 4n

- JeuedRllunnnin 1,025 mm x 605 mm. x 445 mm.

- YUIA water connection diameter size input 19 mm. , output 19 mm.

3.8 Fire damper #519n4s Catef %38 Halton W38y Electric Actuator
Fire damper Mndnunaziidmingluviosnaianily sesdinudnuae Al

- Frame material Galvanized steel , thickness 3-5 mm

YUINLALITUIUN I

FD-01 :
FD-02 :
FD-03 :
FD-04 :
FD-05 :
FD-06 :
FD-07 :
FD-08 :
FD-09 :
FD-10 :
FD-11:
FD-12 :
FD-13:
FD-14 :
FD-15:
FD-16 :
FD-17 :
FD-18 :

400x250 mm.
450x200 mm.
450x250 mm.
350x200 mm.
400x300 mm.
400x300 mm.
500x500 mm.
400x250 mm.
400x250 mm.
800x350 mm.
500x300 mm.
400x250 mm.
400x200 mm.
250x100 mm.
400x250 mm.
400x250 mm.
400x250 mm.
450x200 mm.

Drain connection 7/8”

U
U
U
U
U
U
U
U
U
U
U
U
U
41U
41U
U
41U

U

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
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FD-20 :
FD-21 :
FD-22 :
FD-23 :

FD-24

FD-25:
FD-26 :
FD-27 :
FD-28 :
FD-29 :
FD-30:
FD-31:
FD-32 :
FD-33:
FD-34 :
FD-35:
FD-36:

: 400x250 mm.
400x250 mm.
400x250 mm.
400x250 mm.
400x300 mm.
: 1250x1250 mm.
1250x1250 mm.
1000x1000 mm.
1000x1000 mm.
800x800 mm.
800x800 mm.
900x900 mm.
900x900 mm.

Diameter 200 mm.
Diameter 250 mm.
Diameter 160 mm.
Diameter 100 mm.

Diameter 100 mm.

-19 -

U
U
U
U
U
U
U
U
U
U
U
AU
U
U
U
U
U

U

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

3.9 Water Tight Valve n318n4s EBRO u Z014-A w3ay Electric Actuator 3518083 EMI

34 HO-020, HQ-030, HQ-050 wag HO-060 71Uy 31 YA

3.9.1 Water Tight Valve dasiinaanumne f

- Body : Ductile iron (GGG-40)

- Disc : : Alu-Bronze

- Shaft : Stainless Steel

- Liner : NBR
- Flange : PN10

- Working Pressure :

10 bar

¥

1

3.9.2 Electric Actuator fosiiAnuANYME feil

- Enclosure : Weatherproof, NEMA4 & 6, IP67, Captive Enclosure Cover Bolts

- Materials : Housing & Enclosure - Aluminum Alloy

Worm Gear - Bronze, Worm - Alloy Steel

- Duty Cycle : 70% Defined as Run Torque

- Motor Design : Squirrel Cage Induction

Built-In thermals, Open 150°C +/-5°C, Close 97°C +/- 15°C

- Motor Protection

HVAC OPV2
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- Limit Switches : (4) Switches, SPDT, 250 VAC, 10 Amp Rated
- Torque Switches : (2) Switches, SPDT, 250 VAC, 10 Amp Rated(NA HQ-

006/008)

- Terminal Block : (24) Points

- Travel : 190°+/- 10°(0-110°), mechanical stop adjustment

- Position Indicator : Continuous

- Manual Over-ride : Declutch Mechanism and handwheel (except HQ-006)

- Self-Locking : Double Reduction Worm Gear (HQ-006 is spur drive withMotor
Brake)

- Space Heater : 7-10 Watt

- Lubrication : Grease, Moly EP Type

- Temperature Rated : Basic Actuator, -14°F to +158°F (-10°C to +70°C)

-With LCU/Control Boards, -14°F to +130°F (-10°C to +55°C)

- Coating : External Powder Coated, Polyester, EIM Grey Color

- Drive Bushing : Removable Lug Drive (HQ-006 with 14 mm Square/0.55 inch)
3.9.3 YUIAKAZSIUIUA

Water Tight Valve with Actuators ¥u1a DN150 971U 2 A

Water Tight Valve with Actuators 9u1a DN200 971U 13 9

Water Tight Valve with Actuators w119 DN250 37uu 4 9

Water Tight Valve with Actuators ¥u1a DN300 31W3u 6 90

Water Tight Valve with Actuators ¥u1a DN350 313U 4 90

Water Tight Valve with Actuators 9u1a DN40O 911U 2 Y0

3.10 Ventilation Fan 3519093 Kruger 37Uy 24 ¥n
fswazdendiil
No. Type Capacity(m3/hr) Electrical 31U

SF-01,02 Axial Fan 92,920 380VAC/3Ph/50Hz 2
EF-01,02 Axial Fan 49,479 380VAC/3Ph/50Hz 2
SF-03,04 Axial Fan 17,020 380VAC/3Ph/50Hz 2
EF-03 Axial Fan 2,265 380VAC/3Ph/50Hz 1
EF-04 Axial Fan 2,193 380VAC/3Ph/50Hz 1
EF-05 Axial Fan 2,069 380VAC/3Ph/50Hz 1
EF-06 CIL 378 230VAC/1Ph/50Hz 1
EF-07 Axial Fan 1,947 380VAC/3Ph/50Hz 1
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SF-05 ClL 841 230VAC/1Ph/50Hz 1
EF-08 CIL 435 230VAC/1Ph/50Hz 1
EF-09 ClL 532 230VAC/1Ph/50Hz 1
EF-10 ClL 840 230VAC/1Ph/50Hz 1
EF-11 Centrifugal Fan 506 230VAC/1Ph/50Hz 1
EF-12 Axial Fan 2,226 380VAC/3Ph/50Hz 1
EF-13 Axial Fan 1,825 380VAC/3Ph/50Hz 1
EF-14 Axial Fan 1,715 380VAC/3Ph/50Hz 1
EF-15 ClL 551 230VAC/1Ph/50Hz 1
EF-16 Centrifugal Fan 300 230VAC/1Ph/50Hz 1
EF-17 ClL 1,160 230VAC/1Ph/50Hz 1
EF-18 CIL 144 230VAC/1Ph/50Hz 1
EF-19 ClL 632 230VAC/1Ph/50Hz 1
3.11 dajuauaunsalluszuu HVAC lunsdiiindadse dauaulitesndn 102 ya

@mﬁﬂwmwmmﬁﬂ (TECHNICAL DATA)

L‘ﬁug’fmuwmiﬁ’m’lmm Fire damper, Water tight butterfly valve with actuator,

Ventilation fan, Air Handing Unit Tunsdliindadse s1uau 1 szuu Inedeadugunsaliusznaunsuys

o < Y a I a 1 -dy
dL3NHNER lneiisroavidunnusienisnellil

than 40 °C

WUUKARIYUINYDIGAIUAL
wuuN3InegUnsalnglugmIuAunsaNLTIeazIden
WUULAAINITYIN9U (Schematic diagram) Y@sgAIuAL

wAnedenuansseazidunnanaiinvesgusalniglugaiuay

3.11.1 gAUANLAZEUINEUNA1e I 1 ¢

Tnsgunsainmelugosnatiosdassenoude wasiieazdondetolud
3.11.1.1 gauszudana (CPU)
- Processing time for bit operations not less than 40 ns
- Working memory 300 kb for program and 1.5 MB for data
- PROFINET basic functionality
- Supply voltage 24 VDC

- Operating temperature minimum at 0 °C and maximum at not less
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3.11.1.2 Digital input module (DI)
- 32 digital inputs
- Supply voltage 24 VDC
3.11.1.3 Digital output module (DO)
- 32 digital outputs
- Supply voltage 24 VDC
3.11.1.4 Load Current Power Supply
- Supply voltage not less than 220 VAC
- Output voltage 24 VDC
- Efficiency at voltage output rated,
Current output rated : not less than 90 %
- Short-circuit protection : Electronic shutdown, automatic restart
- Operating temperature minimum at 0 °C and maximum
at not less than 60 °C
- Emitted interference : EN 55022 Class B
- Supply harmonics limitation : EN 61000-3-2
- Noise immunity : EN 61000-6-2
3.11.1.5 Relay
- Control circuit voltage 24 VDC
- IP degree of protection not less than IP40 conforming to EN/IEC 60529
- Operating temperature minimum at -40 °C and maximum
at not less than 55 °C
- Utilisation coefficient 20 %
- Contacts material : AgNi
- Average coil consumption : 0.9 W
3.11.1.6 Circuit Breaker
- lglgfussuuliiin 220 VAC/1 Phase/50 Hz
- 1319597 IEC/EN 60898-1 wag IEC/EN 60947-2
- Operating temperature minimum at -25 °C and maximum
at not less than 55 °C
3.11.1.7 Control Fuse
- Tglarusguulai 220 VAC/1 Phase/50 Hz
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3.11.1.8 Round type Temperature detector
-Working Temperature range 0 °C — 205 °C
- Dimension diameter not more than 107 mm. and thickness not
more than 52 mm.
3.11.1.9 Terminal Block
- nunszualalivesndi 25 A
3.11.2 §3u - dedoyaandrunans (GATEWAY) $1uau 10 ¢
Tnsgunsainelugesnstiossassenoude uasineanBondeoluil
3.11.2.1 Gateway
- PROFINET basic functionality
- Operating voltage 18...32 DC (AUX) / 21...31.6 DC (AS-i)
- Environment ambient temperature minimum at 0 °C and maximum
at not less than 60 °C
- Full graphic LCD display
3.11.2.2 Slave
- Input type DC PNP
- Output type transistor PNP
- Short-circuit protection
- 13195974 EMC EN 50295 wag IEC 61000-6-2
- IP degree of protection not less than IP67

- Environment ambient temperature minimum at -25 °C and

maximum at not less than 70 °C

3.11.2.3 Circuit Breaker
- lalgftussuulaiin 220 VAC/1 Phase/50 Hz
- 1319557 IEC/EN 60898-1 way IEC/EN 60947-2
- Operating temperature minimum at -25 °C and maximum
at not less than 55 °C
3.11.2.4 Control Fuse
- lglgfussuuliiin 220 VAC/1 Phase/50 Hz
3.11.2.5 Power Supply
- Supply voltage not less than 220 VAC
- Output voltage not less than 24 VDC
- Short-circuit protection

- Environment ambient temperature minimum at 0 °C and maximum
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at not less than 70 °C
- 131913511 EMC EN 61000-6-2 Uag EN 61000-6-3
3.11.2.6 Terminal Block
- nunszualalidosndi 25 A
3.11.3 43U - dediayavindiunand (SLAVE) 31u3u 91 ¢
Tnsgunsainelugesnstiossassenoude uasineanBondeoluil
3.11.3.1 Slave
- Input type DC PNP
- Output type transistor PNP
- Short-circuit protection
- 1311913511 EMC EN 50295 uag IEC 61000-6-2
- IP degree of protection not less than IP67
- Environment ambient temperature minimum at -25 °C and
maximum at not less than 70 °C
3.11.3.2 Relay
- Control circuit voltage 24 VDC
- IP degree of protection not less than IP40 conforming to EN/IEC 60529
- Operating temperature minimum at -40 °C and maximum
at not less than 55 °C
- Utilisation coefficient 20 %
- Contacts material : AgNi
- Average coil consumption : 0.9 W
3.11.3.3 Terminal Block

- nunseualalitaenin 25 A

4. na1snemaiia (Documentation)

4.1 nilsdedlensldanuuazingeshw (nstruction Manual for Operating and Maintenance)
4.2 nilsdenuniseslvawazaunsal (Part Lists)
4.3 1eNETITUUYONUNITIMNULKY Planned Maintenance System)

4.4 JUNNNANISNAADU NI0NAABY

5. en1seinduasnagfuaas

enserlvauarianmunsgIuERGs (i)
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6. N5 IAUSNISNIUNATLA

AU1eaEiednliimnslunsliamkueinn1sAnaasIndanis Commissioning kag Setting To Work
(STW), W5aUN9 SIUNAFIUNARBISEUVUSUDINALUNITNAADUNLNNN (HAT) Wag NNSNAGDUNIINELA
(SAT)

7. NsANaUsY
Hu1eResdnlidin1siineusy Operation Trainingsediu O level I1wIueEIteY 3 11 wasdgd15un1s

Hnousuegnetes 20 au Tugnanatuseunad ey Juau 2560 wag On the Job Training
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