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Pipe bore inches WA I WA LGS
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3 12 36 10 3.0
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13. Wirgneftenien1sunng (MEDICAL SERVICE OUTLETS)

13.1 10uwiin QUICK CONNECT

13.2 Wunvuiadarutls amnsadsuldaulalaense Wuseuu KEY INDEX, COLOR CODE
amngusazsiauia ad1emumnsgiu NFPA, UL, 1SO 9001uag 1SO 13485

13.3 penuuulilidudnvaldfuanasiuluuiassiefne wazinansamulagliasoaduiy
lalpeinnein

13.4 fZewideneundestudie Ineliudngalidmiumanenteutigs
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13.7 ivuaivaladuuiuandndu (WALL SLIDE) Wugvieifeniuiinefing
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REMOVABLE VINYL WINDOW WITH PULL RING) iileidagnidulaglsifiodtiniosile

15. szuudyerauiou (MEDICAL GAS ALARM)

F¥UU MASTER ALARM wae AREA ALARM wammummgm NFPA 99 SO 9001 whay 1SO
13485 TRnmuswmiiuandlusuuulau Sneasdondil

15.1 MASTER ALARM S2UU& ey okaauasideawuy MASTER ALARM #iflszuu AREA ALARM
Usgnovagluyaieaty [Hundadasidiiaguanlssnundn Waasmuuuuidussuy ELECTRONIC
CIRCUIT SELF-MONITORING TYPE ifiouanifemnufanainvadusiiy sendiay, onnasla, lunda
sonlen, Arsuaulaeanled, Wlnsiaw, gyaInia LagssUUWAGD fiunasdneg duAnAuRananly
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15.2 SeUVdy i ba@stagldes LUy AREA ALARM S¥uUU ELECTRONIC CIRCUIT SELF-

MONITORIING TYPE tieldaiuniuaussuuingn1eanswnng waggyainia wuuauiiun ddyaiul
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Femaninisiaudni wazezduidefndyyufinuguiawain Wy ussiufeoondiausiniig
Svunls Wuierfueiinduaauanasides fdomesszuutiu fuhindueusazssuuuanaussiy
vosimfufiavidnea fumaaeudyanauazidosiensivasunsviinuvesiiaiadasiiyn
wuesdmnsuTaLsuing wazgantsnanmaUsenauiulugadedtuduiluy TOUCH SCREEN

16. 1A38AIUANNITIIBANINIINTUNNE
16.1 53UUAIVANNTIN8Ame8NT 19U 1TULUY WALL MOUNTED DUPLEX MANIFOLD %{in
AIUANAY TEUUERLUTH (FULLY AUTOMATIC CONTROL CABINET) 971u2u 40 64 (fanazfinedanilae
Lsaneuia) Lundndueidnsaguainlsenuludn ga MANIFOLD wuadu 2 éu dnuag 20 63 533 40
9 vieaduifudnlui@ liu REGULATOR (yaufunsedi) usazsuiiioananufusendiaugsan 2250
PSI Trnasgussiutszana 120 - 150 PSI. uazU$uldanuil STANDARD PRESSURE 50 - 60 PSI Taediup
Ufuusauuuug el idsesinsnadoimdeminge Tasfgunsaiusznaudedudddieluil
16.1.1 & HIGH PRESSURE PIGTAIL (nany) UsgnousiuAunu SINTER BRONZE FILTER
CHECK VALVE itag TORSION LEVER
16.1.2 31 MANIFOLD VALVE (HEADER) dw3ulia-\Un PIGTAIL sy
16.1.3 3 LINE PRESSURE REGULATOR WUy DUPLEX (yamuasusasuldauunad 55
PSIG) TiusingdUSunaierulalidvesndt 4500 SCFH
16.1.4 ﬁLwaﬁﬁﬁiﬁLmﬁmﬁuqu DIGITAL uanddayey11 BANK IN USE, EMPTY,
READY 2 Heimihgifleuananavesnmsvhaulunsineufailedronazan
16.2 syuumuaunseigluasaoanlyiiduwuy WALL MOUNTED DUPLEX MANIFOLD wila
AuANlAgsEUUERLUlA (FULLY AUTOMATIC CONTROL CABINET) 911u3u 12 69 (fasasfinglsang1uia
udann) Wundndaeidniaguanlssnududn ga MANIFOLD wuaidu 2 fu duag 6 83 590 12 63
yhauaduiusnlusi@ sinu REGULATOR (gaufunseiiy) udazsnuiloananusiufsluniaoanledgean
2250 PSI Tsnasgusadiudszann 120 - 150 PSI. uazu3uldarmil STANDARD PRESSURE 50 - 60 PS|
Tneflgauiunseiunuug ielidisessnonadeanisdentizs Inefigunsaiuseneusediudifny
Fasteluil
16.2.1 & HIGH PRESSURE PIGTAIL (119113)) UsgnausauAunu SINTER BRONZE FILTER
CHECK VALVE uag TORSION LEVER
16.2.2 31 MANIFOLD VALVE (HEADER) dwiuta-\Un PIGTAIL sy
16.2.3 i1 LINE PRESSURE REGULATOR WUy DUPLEX (yapaunuusasiuldauundd 55
PSI) Tiwsagsiausunaingulakivesnin 500 SCFH
16.2.4 ﬁLmeﬁﬂﬁImiLmﬁmﬂuLmu DIGITAL wanydeyqy1i BANK IN USE, EMPTY,
READY 2 ilsiinthdiileuansnavasmmiaulunsdeufaisineuazun
16.3 svuuAruANn1sI1efinglulasiau iWuuuy WALL MOUNTED DUPLEX MANIFOLD iin
AIUANLAYSEUUNLUTH (FULLY AUTOMATIC CONTROL CABINET) 971u2u 36 64 (fauazfinwdnnilay
Tsmeuna) Wundadueidnsaguannlssnuduads ga MANIFOLD wuaniu 2 d1u dnuag 18 63 533 36
f1 viheaduiudalud@ sy REGULATOR (gnufusedu) usazsnuiiioanaiudusendiaugsgn 2250
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PSI T¥inasgusafuyszana 120 - 150 PSI. wazU$ultdandl STANDARD PRESSURE 50 - 60 PSI Tagiltp
Ufuusauuuug el idsesiienadoimdemiige Tasfigunsaissneudediuddieluil

16.3.1 3 HIGH PRESSURE PIGTAIL (119113)) Usgnausuiunu SINTER BRONZE FILTER

CHECK VALVE tag TORSION LEVER

16.3.2 i MANIFOLD VALVE (HEADER) dw5uUn-1Un PIGTAIL Usiazyn

16.3.3 i1 LINE PRESSURE REGULATOR WUU DUPLEX (yapaunuusssiuldauundd 55

PSIG) WusiagduSunumerulaliddesndt 2500 SCFH

16.3.4 ﬁLwaﬁﬁgﬁ%iLLiqﬁmﬂuqu DIGITAL wanadeyay1u BANK IN USE, EMPTY,

READY 2 Heimihgileuanwmaveanisviaulumsineufaisdionazen

16.4 szuUmIUANNITIETasUsulaeenlefduiuy WALL MOUNTED DUPLEX MANIFOLD

ylaAuANlAsEUURLudR (FULLY AUTOMATIC CONTROL CABINET) 9117w 12 69 (fauazfiing
Tsmeuiaduddam) Wundadueidniaguanlssnududn ga MANIFOLD wuadu 2 A1 duag 6 69
90 12 &1 vhauaduiudnlusfi iiu REGULATOR (yauiuunsedu) uiazsiuiiisanainusiufielunia
oonlusigean 2250 PSI Tirasgussfuuszana 120 - 150 PSI. wagU§uldaudi STANDARD PRESSURE
50 - 60 PSI Tneiyauuussiuuuug tielidsesirenaidesnstentige Ineflgunsalusznousediu
ddfauaseluil

16.4.1 & HIGH PRESSURE PIGTAIL (119113)) Usgnausuiunu SINTER BRONZE FILTER

CHECK VALVE uwag TORSION LEVER

16.4.2 5 MANIFOLD VALVE (HEADER) éw3uUn-1Un PIGTAIL usiazyn

16.4.3 {1 LINE PRESSURE REGULATOR WUU DUPLEX (yapauauusssuldaudnid 55

PSI) Wiusagiusunaieriulalitdesnit 500 SCFH

16.4.4 Aunantgloiuseiudunuy DIGITAL wansdayayiu BANK IN USE, EMPTY,

READY 2 isiinthdiileuansnavesmeviaulunsdieufailinonazan

17. STUUGYHYINIANINITUNNE

\3esnAngayyINIANIen1suIng [uuuy QUADPLEX VACUUM SYSEM 1dunansiausidisagy
nlssnugudn Srvezdoadieluil

17.1 fpdeaduuuy ROTARY VANE VACUUM PUMP wilnldiinsundedy

17.2 Fupsosdlunuldiniu 3 Tu

17.3 fiszuusetdunuudn INJECTION) TngliifosuSusnasnnisidaundonsyuuiuini
melusedes (OIL RECEIVER TANK) lursasthndedy szuneauseusisoinia

17.4 Fuasondunvudunsddaslaldaumu fanudiseuldifiu 1500 seu/uni

17.5 éf';m'%"aaLm'aw?hmmmmamqnﬁgfmflﬂiﬁlajﬁaaﬂdw 580 Qﬂmﬂﬁmm/é’i’ﬂm fiussenne
Jumenalnes aun 15 Alaina Todussuuluin 380 Taat 50 18509

17.6 vuzpsowinauiidssdsliiiu 80 dBA

17.7 deseasuaganie dvunussylidesndt 1500 ans §1uiu 1 ga viemanvunlides
N1 6 . Jgunsaiuszneu Wi VACUUM GAUGE, VACUUM SWITCH 1lusu

17.8 yansauuaiisy (BACTERIA FILTER) fnnautfdsil
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17.8.1 USinagayanniaslalsitosndn 2320 gnuraiams/dalaa

17.8.2 suafuvioduinugusnandliidosnd 3 i

17.8.3 NAAMINLINTFIU HTM 2022 %30 daaaudilunisidawuailise laslinanagauain
WBUTIVNS

17.8.4 fuasinangnisldnuveidnses

17.9 53UUAUAN AUTOMATIC CONTROL SYSTEM WUy PLC CONTROLLER $ini1aauaning
LU TOUCH SCREEN ldmuaunisvituvestiuagginialiannsoadunisieuldiias 1 galae
Saluiid uagnsdiiniosadonihuliismeliiaieayndl 2 - 4 ansavhauldlaednluifiruiy
melugruauiesigunal dil

- CRICUIT BREAKER

- MAGNETIC STARTER

- OVERLOAD RELAY

- INVERTOR CONTROL (VSD.)

- VoA lWuAAINIYINNTL

- gunsaiuszneudug Aendu

18. STUUGYINIATINITUTZUUTTUIENANILIRINIAN (WAGD)

\3INANgRYRYINANIINSUWIME LULUY DUPLEX VACUUM SYSEM (undnfausidnsaguain
Tsseufudn feazdondieluil

18.1 fardeadiuuuy OIL LESS CLAW VACUUM PUMP wilalslivisiundody

18.2 sredoauuuutunsslaglilldamiu SanufiseulsiiAu 3500 sou/unil

18.3 fip3esusazinaansanangyainaldlsidesnin 350 gnuiaduns/Aalus Ausseinie
Tumenewas vua 7.5 Aladad Tdiuszuuli 380 1aav 50 1F30d

18.4 vauziaFonihauildeisliAu 75 dBA

18.5 fseasugayainia Jvuaussylitdesndt 500 dns w1 ga vivhemanuunliddesndy
6 wu. figunsalusznau wWu VACUUM GAUGE, VACUUM SWITCH 1dusiu

18.6 yAns0LUATISY (BACTERIA FILTER) fnnautfdsi

18.6.1 WiUSmaugaanmaruldlsitesndn 700 gnuiadiuns/Aalus

18.6.2 suafurioduiugusnandliidosndi 2

18.6.3 HAAMNNNTFIW HTM 2022 w30 Haaauddtunismdauuaiise lnelnanaaeauain
YUTIYNT

18.6.4 fixasinengnisldnurasldnses

18.7 s¥uumIUAN AUTOMATIC CONTROL SYSTEM wuyu PLC CONTROLLER AUU19DULARNING
LU TOUCH SCREEN ldmuaunisviausesiluagyinaliansoadunisinuldiios 1 galae
§aludid waznsdifinTosyaisniaubifissmelfiaiosyadl 2 awrsaviauldlaedalud@cuiu
melugrmunuiesigunsal dail

- CRICUIT BREAKER

- MAGNETIC STARTER
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- OVERLOAD RELAY

- INVERTOR CONTROL (VSD.)
- vaenliluanan1sviney

- gunsaluszneudug idndu

19. SEUUBINIABANINITUNNE

\A30eHANDINATANIAN1TUINTMES LTULUY DUPLEX COMPRESSED AIR SYSTEM 1undnfnuei
dudasunnlsanuduan fneandeaduiolud

19.1 1ATeendR8 N 1AN18TaN19n15UNNE T1UIL 1 YA WUU OIL FREE SCROLL AR
COMPRESSOR W/ AIR TREATMENT AND DRYER, RECEIVER TANK AND FILTRATION SET a1aa1019514
iieldaumansunme

19.2 indessnemadurialifihifundody

19.3 LA3esdnenniausiazyn Fuseueines vum 3.7 Aladnd S 10 1 590 37 Alated 14
fuszuuliii 380 Taavi 50 1B3md annsandnenmiaviglanmamsummduuusieiilesld 4100 ans/undi
71 50 PSI 3211 2 40 lfUTunseINIA 8200 Ams/uil

19.4 vauziasownnuilldeisliiu 65 dBA

19.5 inderilfornmazornuiisuazuIans (AR TREATMENT UNIT) $112u 2 9a Usenou
dnsaguanlssnugndn uwuy REFRIGERATED AIR DRYER fidnsinisanealiitesndn 16000 das/
wi 9 90 PS|

19.6 feseasuonia dauglitesndn 1500 das 91w 1 e ivhewdniiauvunlddesnidn
8 Ud. W%@Mﬁ@%ﬁ%UUﬁ’]EJ‘lz;’]fgﬁluﬁjﬂLLUU ELECTRIC TANK DRAIN tJusguu SOLID-STATE TIMER DRAIN
waza187Un/ i Und1msuldarn MANUAL 8n 1 ga taefligunsaiUsenau 18U PRESSURE GAUGE,
PRESSURE SWITCH 1Jusiu

19.7 PRESSURE REGULATOR #iln HEAVY DUTY Tsu3anmslaifiosndn 8200 &ns/undi 1 90 PSI

19.8 5¥UUAIUAN AUTOMATIC CONTROL SYSTEM wuy PLC CONTROLLER {tiNa8uandng
LUU TOUCH SCREEN T¥muaumsinuvesniesdaeinidliamisoadunsvitauldiias 1 yalag
Snlul@ uagnsdiiaiesaidsnhauliifemelfieiesyei 2 aunsovhauldlagdnluiRiwuiu

20. Raulvianie
wandaandenldlmluluauenarsuinsgiugunsalianneadne wwai n.99 /n.a/60 vas
NINATUAYUUTNITAVAIN NOILUURNY NIENTHNAITITUAT
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13207 1 1ATe3AIUANAINAUABALYa(Cleanroom Control Unit)

1.1

‘smamﬁsmaaLﬂ%‘laamuqumn']ﬂﬂaamﬁa
111 anudesnisnall

. Lﬂ%"a\‘lﬂwﬂummﬂﬂaam%a WUU Heat Recovery Unit System Usgnaunie Heat
Recovery Condensing Unit ag Heat Recovery Air Handling Unit Iﬂﬁii’jjwé’ﬂmiammm%u
WUU Automatic Heat Recovery wuulsll® Electric Heater i’aﬂﬂizﬂaumﬂum%q fiflona
AnsaigiulavendonuaziuaiiGedomiunsvadeunuaasgu 15O 846 nieugunsal
Sauduq TWasudau

1. nsmueuemAaendefitnanld Foswdnnieléinasgiu ISO 9001:2015 Medu
mﬁmm%amuqummﬂﬂaamL%aﬁm%’uﬁmazmm wazlsaundndelasunnsgIuenaIngsua
Wen38U195gIU TUV SUD

A. idasmunueamAaasalinuldiussuulnihuesenns a anuiifnds tngliides
fnsfaudas nioldndfoudauseiuluin sniudmiussuumuauadssuueniadeadisyuy
AuAy Liletasiuedesingn uagmuaunTLYeLATos

3. ﬁ%’u%”m%ﬁaﬁmmmamﬁmsﬁﬁm’]’wawﬁmﬁmsﬁ@uﬁaLmuﬁi’mu'w w’%alﬁgﬂl,wi«f?uﬂu
Frunusmisegradunins Wedunsusziuanundounnuansalunsinnsoueslng
wazitunteymvedlsswerunalaviud

o Q’%’U51@ﬁ]zé’faqé’mmsziwﬁﬁﬂizaumiaﬂumiﬁ@éﬂﬁmﬂcﬁugmﬂizmmﬁmcjwé‘fmmﬂLLag
Fouinau os ICU fosmasniivnauedsoiiiedidosnin 10 JTuld taun vsen wast
Tosedu Sy $1in, U ledda I%Q%’u $1in, USE e 33a AeuansATu SR

Q. rzj:%"u%’Nﬁaq%’mw’]ﬂiwﬂuﬂ’]iﬁméjq auNe Uiy i Uy Muvsniania
ASUINE UTEUUUSUDINA $1UTEUUINN Y090 tNIsn WeIICU wagiadlR igausEviaen
wWielriuAniewanysallunisvadeuszuuTieriugy Jedmwaron1snsaae AT Iuiosns
w3y Wldnuaudeinisveddsimeivialagdeslasumnuviugeudulumuninsgiuvesy
AIUANATY

1.1.2  3ATFIUNTAAAUALNITHER
dnfilarmualiiduegdu Taggunsalnisusznaunisians azdesdulununginae
wazUoMMUANINTEIY Aeralull

e AR - Air-conditioning and Refrigeration Institute

e ASHRAE -  American Society of Heating, Refrigerating and Conditioning
Engineer

e SO - International Organization for Standardization

e ASME - American Society of Mechanical Engineer

e NEC - National Electrical Code
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e NEMA -  National Electrical Manufacturer Association
e SMACNA -  Sheet Metal and Air conditioning Contractors
National Association Inc.
o TISI - Thai Industrial Standard Institute
e UL - Underwriters Laboratories, Inc.
e JCI Accreditation Standard - Joint Commission International Standard.

113 swazdeawiasniuauenialasadadiuiuiasiidauasfarindauiunssiuain
unituauld (ORCU Unit & ORCU-PS Unit)
1.1.3.1 auauth uaslnssadraniasniuguainiauaanide
wosmueuamaasnidolassaiaeisaduuuuatiiaestu (Double Skinfianguen
yhdsuanuaa30a dmsuiedasasnilia(AICUsznaumelassas duogiideuluslung wunlsdes
"1 50 fladlns waziA3ssmuaueINAaren(CRUNszneumelasiaiaduegiidenlusing wuilsl
Uounin 30 Jaaiuns dawiuduainudeu Polyurethane (PU) Foam aamlﬁagiﬂwsiuﬁmé’mﬂizﬁw‘émi
thaufou 0.017-0.02 W/mK wazyswesntiadu Thermal- Break tietiostunistalunavesonieuay
Aanenun fun3eedosrunsmageusesiavetenadildtesndt 1000 Urdaaia (Pa) HILUURN
Usznaulufe Arduusnuarlu vhannusumdn Galvanized Steel Sheet wulsitiasndn 0.9 fiaduuns
fAsesdoaUseneuluaie Waauwila Backward Curve Open Wheel, DX-Coil, Heat Recovery Coil,
Filter Sections, Damper Sections aeifisvhdeTaquanuiaaingn 304 fledu uazuruiurhaintan
Polyamide liliUs1zudaunndiaiaiosaunueiniatasadeiiviunld desndanielduinsgiu 150
9001:2015 MesuRAnATasmuANEMIAaRIed S UTasEzen Laglssurandosldsuinnsgu
MEAMNTINALD
1.1.3.2 daunsasa1nia (Filter) daunsasanialuiaiasniuaseimalaonide
- Pre-Filter fammuilifosndn 38 fiaduns wazfiuszAnsamlaisini 25%
¥ila Anti-Microbial m1u11A551U8 EN 779 : G4 uag JIS B 9908 Format 3 (1138
Wiguwin)
- Active Carbon Filter pxmunlaitfosndn 38 fadiuns uazazdeaduilawmesad
AniaNTRaIsNTesNAULAYaNTIATAn LR
- Medium Filter fianamulaifosndn 38 faduwns uagduszansamlaisinid
80% 71111951 EN 779 : F8 waz JIS B 9908 Format 2 (3aLilguin)
- fl5wUU IONIZATION dmsushide uasfunaunounasmndsnsldau
1.1.3.3 @9uNn39991014 Final Filter nglusiasrndin
- ULPA Filter §Usz@nsanlaandn 99.9999% @DOP Test 0.1 [m A1y
U955 EN 1822 : U15 (n3atfiguinn) dmiusesnndn HYBRID OR Class
1,000 (Gel Type)
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- HEPA Filter fUsgAvEnmlaisiind1 99.999% @DOP Test 0.3 m AAN1AT§IU

EN 1822 : H13 (W3afuuin) d@msunesnida Class 10,000 (Gel Type)

- Terminal Housing for HEPA a1 n Anodized Aluminum Frame with

Aluminum Inlet Cover

1.1.3.3 M3AUANTANINISLINAYEIaINA (Air Pattern)

- mamuAuLRsuInanelueshdinuasTesndnRndediuineseeniuy
szuuUiuomadmiuvoskidaliiiussiumeluionduuan uasiesivinfnidenuduenduay
YurUnUsegain uazdimiavuanaussiuveinianigluries

- MamuANUIIIuNslraIsuvesenia (Air Circulation per Hour) Usuna
nslvaieuvesenmadilvaiingvioslaesa (Total Air, ACH) azdesiiuTinallsidesndn 25 ACH dwsy
viosindin Faduluamderimue

- NIAIUANTANIINITINATBI0INTA (Air Pattern) dMSUNBIHIARTANI9NTT
l‘wasuaammﬁﬁﬁmmﬁﬁmﬁuaEJ'N?J'@Vf%ﬂaqﬁ’uﬂﬁamL%asumﬁﬂwimLawwaemﬁﬂuﬁaqméfm%q
gspdlviaudnenNAuULLAzaunauvseaugn (Exhaust Air) lraeenduans s ntlsnteluenans

1.1.3.4 aananeluviassindn

- MIATUANTANIINITIYaveseINTA (Air Pattern) uenaniiagdesiiszuunis
N3890INAMIBLNINTBIDINIAUTZANTN NG waznisinavesemalimduwuy Laminar Air Flow aseu

[ '
&

HuAe16n (Surgery Zone ) kazn13AIUAN Condition s1eqlvieglutaimuanissuluwuuniauviads

o/ I

doyaandeulunsdinssuuiinlymuastedadesasszuu lugluuuveswindnes wasdydnualiviive
Touch Screen N3n38EY, LWolsA waznsiN¥IANNAURINIANETUTDINRR wasiewfinfne B
Hvafimuaitssrulunisosnuuuail

n13AuAYN Condition A1eluviassindn OR wazviaskinfn OR USuwseiulang

TP RITGERT

- SYAUVRIBIHNEA (Cleanliness Class) : WiguwAase Class 10,000
FS209E (At Rest) 3@ ISO 14644-1 Class 7

- Sansmavuisueinasedalua « laitfenndn 25ACH
wazidu F/A 100% (unsdianiu)

- gaunilanglumed : 21 °C +/- 2 °C

- puunnglues : 509RH +/-5%RH

- wssrunglusies - WWuuan 15 +/- 5PA waviluau -3 +/-3 PA (lunsdl

2NLAw)

n13A2UAN Condition neluasrindafinitie NEGATIVE OR
- Sansimsnyuisueiniaiedalus : laidesndn 25ACH

- {WuszuU Fresh Air 100 %

- gaunilanglumied : 21 °C +/- 2 °C

- pstunglusies : 509%RH +/-5%RH

- wsariunelurios : 1uau 15 +/- 5PA
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n13A7UAN Condition A1glusiasrdin HYBRID OR
- SEAUYDIMBIHIEA (Cleanliness Class) : WguwAes Class 1,000
FS209E (At Rest) #38 ISO 14644-1 Class 6
- Sansimevudsueiniaedalua : litfesndn 50ACH
- gaunilanglumied : 21 °C +/- 2 °C
- awunglusios : 50%RH +/-59%RH
- usssiunieluies : WWuuan 20 +/- 5PA
1.1.4 Twanduainiasnivanemalsenidedmiutiestiaeingd , wesdUaeingfaa,
Wosnaan, Hosnasnanidy , KoNUYaLEeIn , 1NAUELa1A Clean Corridor wasiasazannsiigg
1.1.4.1 asulh warlassadraniasniuauemalasnide (AICU Unit)
\AspamuAueINIAvasailolassai uaondunuuniiiaastu (Double Skinjfianisuen
yhsuanuaazos dmsuiedesasnida(AICUUsznaUMeTassas i dusgiidonluslng wunlides
n91 50 fladlns waziA3ssmuaueINAaren(CRUNszneumelasiaiaduegiidenlusing wuilsl
ffounin 30 fadiuns fawruiumiuieu Polyurethane (PU) Foam aonldegnelufiduszansnig
thaufou 0.017-0.02 W/mK wazysiwesniady Thermal- Break iletastunisdalnavesennimuay
Aanenun §un3eedosrunsmageusesiavetenadildtesndt 1000 Unaaia (Pa) HILUURN
Usznauluse Atuuenuarlu shainukuman Galvanized Steel Sheet vunlaitfasnt 0.9 fiafiuns
frsesdosusenaulusie Waauwda Backward Curve Open Wheel, DX-Coil, Heat Recovery Coil,
Filter Sections, Damper Sections aetnfisvhdeTaquanuiaaingn 304 fledu uazuruiurhaintan
Polyamide litUzniounnds 1adesmuaueiniavaenid efithunld desndnnielduinsgiu IS0
9001:2015 yafurdniniasmunuernialasaliedmiuiosarenn uaglsanundasodldunsgiu
MAMNTINATLD
1.1.4.2 daunsesend (Filter) drunsasomdluiaiasauguainiauasaiiie
- Pre-filter fimnuvunlitfesnin 38 Sadwns uaziluszandamliainit 25%
¥ila Anti-Microbial m1u11A55UW EN 779 : G4 wag JIS B 9908 Format 3 (1138
Wiguwin)
- Medium Filter fianamulaifosndn 38 fiaduwns uagduszansamlaisinii
80% 9111195 IU EN 779 : F8 waz JIS B 9908 Format 2 (3aLilguin)
- fssuudmiueshdaunsiosenlsaUasntedesdissuy IONIZATION duiy
sute Tsanasdunau nounasmdansldny
1.1.43  MIAIUANTANINISINAYaLaINTA (Air Pattern)
- MImuANLTITUINTIANEluBs (5UdedeteaniuusEUUUTUBINAd MY
Ve UeIngd , Wiednaen, Hosraenanidu , ieuNuvesayenn , Maiudazein Clean Corridor Tid
wswuneluresduuin uasesiieingifiade, Hesanondtieinde euduionduay vusda
Usepailn waglidauanisaiuainmanigluvios
- MsauAnUIINIsivaduuveseInia (Air Circulation per Hour) USunaunis
iwaL”?sjuéuaammﬁﬁ"maLéﬁngﬁaﬂ%iau (Total Air, ACH) agsiasiiusunadlaitiaanin 25 ACH @msuias
Arenanidu liteendn 15 ACH dwsudiiedngd |, iesnaen, Houures@yo1n , naAudzen Clean
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Corridor Wiosfflhedngifnide Wesmaondihefinde waioafvvesazern dadulumudeortmun
- MIATUANTANIINITLYATEI0INTA (Air Pattern) dMSUNBIHIARTIANI9NTT
Inavesormaiidanuddauiuegadiiagtostunsindovestaslnsianzegiedsluiosinings
wdodliauTngaNFULLaraNNaUVToaNgA (Exhaust Ar) lvaeeniuan i wifanielueinis
1.1.4.4 amansnelunazaneuen
- MIMIUANTANIINITINAYD40INTA (Ar Pattern) uenanazsosdisruunis
N39991MAMBUNINTBIDINAYEAMEA M LavnsAIuAN Condition snaqlvegludefvuaiissyly
wuundeuiedsdananieulunsafissuuindymuardodadomesyuy TugUuuuvesiignes uag
dydnvaifiviiine Touch Screen nsnsesdy, Welsauazmsdnweuduoinianiglufesdieingd,
ﬁaﬂﬁgﬂ’m?ﬂqﬁamﬁa, ¥ 0Aa0n, FofUUIEEeNn uarmuAuayen Clean Corridor @9ildaruun
Dowhlunseenuuudsdl
n13AUAN Condition NeluvissgUledngd
- SEAUYDBIALDIR (Cleanliness Class) : WiguwAga Class 100,000
FS209E (At Rest) %38 ISO 14644-1 Class 8
- Sansimsvuisueimasedalua : laitfenndn 15ACH
- gaunilanglumied : 23 °C +/- 2 °C
- A mun1eluvies : 50%RH +/-10%RH
- wsesungluiies - WWuuan 10 +/- 5PA
n13A2UAN Condition MeTutiastitlaeingffate
- ansmsvudsueiniaedalua : litfesndn 15ACH
- uszuuFresh Air 100 %
- auniinnelumied : 23 °C +/- 2 °C
- A mungluvios : 50%RH +/-10%RH
- usssunielusios : 1uau 10 +/- 5PA
n13A7UAN Condition A1elusiasnaan
- syAuTRIiasmans (Cleanliness Class) : WiguwAea Class 100,000
FS209E (At Rest) %39 ISO 14644-1 Class 8
- Sansimsvudsueiniaedalua : litfesndn 15ACH
- auniinnelumied : 23 °C +/- 2 °C
- eafunglusies : 509%RH +/-1006RH
- usssiunneluies : WWuuan 10 +/- 5PA
n13AUAN Condition Neluvissnaangniiy
- s¥AUYRBIAann (Cleanliness Class) : WguwAgs Class 10,000
FS209E (At Rest) %38 ISO 14644-1 Class 7
- Sansimsnyuisueiniaiedalus : laidosndn 25ACH
- gaunilanglumied : 21 °C +/- 2 °C
- Auduneluvios : 50%RH +/-5%RH
- ussdiunieluies : WWuuan 15 +/- 5PA
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n13AUAN Condition nelutiesaaandiaeannuduaufinite
- ansimsnyuisueinaiedalus : laifesndn 15ACH
- 1HuszuuFresh Air 100 %ilarimii il luesemld
- Hussuudssndandanunuisuonmandeussuuiinidelsadle
PRRRTRRGRIE
- gaunilanglumied : 23 °C +/- 2 °C
- A wun1eluvios : 50%RH +/-109%RH
- wsesuneluiies : WWuau -10 +/- 5PA
n13A7UAN Condition Agluniafugazeain Clean Corridor
- S¥AUYRBIAann (Cleanliness Class) : WgusAes Class 100,000
FS209E (At Rest) #39 ISO 14644-1 Class 8
- ansimsvudsueiniaedalua : litfesndn 15ACH
- gauniianglumied : 23 °C +/- 2 °C
- wssungluiies - WWuuan 10 +/- 5PA
n15A3UAN Condition Meluesiuvasazenn
- SEAUYMBIAann (Cleanliness Class) : Wgusdes Class 100,000
FS209E (At Rest) #39 ISO 14644-1 Class 8
- ansmsvudsueiniaedalua : litfesndn 15ACH
- auniianelumied : 23 °C +/- 2 °C
- psunglusies : 509%RH +/-1006RH
- usssiunieluied : WWuuan 10 +/- 5PA

1.1.5 swazndsaeiasniuauemalasatiodwiuieslguazatn (AHU-D Unit)

1.1.5.1 auenlin uatlassaiassasmuauamalaeaidadmiuleuazann (AHU-D Unit)

iAsnamuaueNIAvasaitolassaiuaondunuuniliaastu (Double Skinjfianisuen
yhseuanuaa30d Smduiaiesnugueniaazen(AHU-D)UsEnaudielassairafuegiidlenlusing
wuladeenin 30 dadwns dawiuduaiiuiou Polyurethane (PU) Foam aanldognngluilen
FusAninnsthannufeu 0.017-0.02 W/mK uazamvesutiadu Thermal- Break iiletlasiunisdalva
vosonAkasinneath fietesdesinunmageusesiiveseimaiiliitesni 1000 Uraaa (Pa) i
syuusineg Usznaulude Ratuuenuarlu vharnusumdn Galvanized Steel Sheet munlsidfosndn 0.9
fladwns  fandeadestsenouludie Waauwiln Backward Curve Open Wheel, DX-Coil, Heat
Recovery Coil, Filter Sections, Damper Sections mmfwﬁmﬁﬂﬁ';aﬁ’aquammaamm 304 $09U uag
UnuYhInTan Polyamide limeniaunndis widesmuatoniavasaidiofivhaly dowmannield
11913514 1SO 9001:2015 MadunAniaiaseunuenmalasadedmiuiosazenn uaslssnundndos
T IO VPR KT
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1.1.5.2 daunsasa1nid (Filter) a"suniaamn'lﬂlul,ﬂ?aamuqumn'mﬂaaﬂLfga
- Pre-Filter fanuvuiliitionndn 38 fadluns uazdiuszansamlsisiini 25%
¥iln Anti-Microbial @111195§7% EN 779 : G4 wag JIS B 9908 Format 3 (1138
Wiguwin)
- Medium Filter faramunlaivesndt 38 Sadwns uaziluszgansnmlisiniy
80% $uN195FIU EN 779 : F8 waz JIS B 9908 Format 2 (3aLileumin)
1.1.5.3 omavanslunazasuanttos
nsmuRufiennanislnavesernAAirPattern)uanaInt ardasdiss UuNNINTEINIALAZANS
AIUAY Conditionﬁmqiﬁazﬂuﬁafﬁ’mumﬁizuiuLLUUW%auﬁgqdqé’igcymlﬁauiuﬂmjﬁiswLﬁmﬂagmuas
Fotatosasszuu TugUuuuresindnes uwasdydnuaifiniine LCD nanseady, Welsa daiidarvun
Dowlunseonuuussdl
- Sanrmsyuisueiniasedalis : lidfesndn 15ACH
- gaumgilnngluvies : 23 °C +/- 2°C

1.1.6 yamlruAuussauanAduaudmiuieidinfads NEGATIVE OR , #asfUaeingd
ICU LLazﬁaﬁﬂjﬂ’wam"ﬁa (Negative pressure control unit : NPU)

1.1.6.1 AnuaNUR LLaﬂﬂiqa%"NLﬂ?aqmuquLtiaﬁummﬂﬁ]uau (NPU)

m%aqmmmmmﬂﬂaam%aimaa%’wm%‘auﬂuuwmﬁ’aaaﬁu (Double Skin) &7
AYUBNVIA L WEAULAEA 304 Uizﬂauﬁwimqa%’wLﬂuaqﬁLﬁﬂﬂﬂﬂﬂéwuﬂﬁﬁaaﬂdﬁ 50 §aaLuns 4
auuiuAIuieu Polyurethane (PU) Foam aenldagnelulirduyssansnisinaiuiou 0.017-0.02

v & ~ ) ) a Y A v

W/mK uagyuvamiiaily Thermal- Break wiadasiunissiluavesoniauaziinnenil daA3eenod
' & a1 v | a | v a o
HUNIVAdBUTOYTI9830 N AT T eund 1000 Undaia (Pa) dsyuuniss Usenauludiy Raduuen
warly ¥anuauman Galvanized Steel Sheet nunlitasnin 0.9 Haduns dAsesdasusenauly
e Nmauwiln Backward Curve Open Wheel, Filter Sections 93U wazuIuiuyinanTan Polyamide
LiwWsenTeunnitefemdnnelduinggiu 1SO 9001:2015 NIAIUKNEAATEIAIUANBINIAUABALYE
dmsuriodazonn waslsanundndadlasunnsgIuanaInssuden

1.1.6.2 a]zé’aaamﬁ"wﬂnsmﬁauU's‘iaammﬂﬁyﬂﬂaﬁﬂmnimﬁaﬁ’
e gAnsasiudl 1 Pre Filter EN779 : G4
e YAnTEsTUT 2 Medium Filter EN779 : F8
. %mﬂiaﬂ%uﬁ 3 HEPA Filter EN 1822 : H14

3
2 '
v A

o TUN 4 RRRITEULANLYDNIY lonization

1.1.7 919a2198Av849 Heat Recovery Condensing Unit
- wilasrureAuTauR 18Ul WHCUR aandnnialdunnsgiu 1SO 9001:2015

NNTUREALAT BIAIUANBINIAUADAY AT U D9Are1A UaElIIUNGRABY

IasunnsgIugnaIvnssuaLe)
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1.2

- Fudrunisuen (Casing) nssdwasy lassadraduaunuiaa 304 Tnedudqy
sasugUnsninmelunazaensaresfollnLLTLSS

- Compressor ltiusguuluiin 380V 3PH 50Hz \Juiln Digital Scroll Hermetic
Type annsnmuasinanldlugag 10-100% lnglaldnsuuarudlnd fnds
vugnens viieauTuiuasiiton Tansviarundudiethen R-407 nfeu Intemal
Protector ngluAssLnIALsDS

- YA Automatic heart recovery Supply Wag Return 9¥f@4318A1050UlAAY
Lﬂ%laqmmummﬁﬂaam%a (ORCU, AICU) Tngfinsis Ball Valve siasu Supply
Wag Return

- 53uUUTEndANa 991U Heart Recovery Condensing Unit 4@ Coil 117 38¥8
NoUAY Fin vineuegilideuiadouiiiun1sdnnsounuuinsgiugluas wayvly

Unit fio9@n@s Pressure Transducer 1ansi93n Super Heat

seazdeausTuLiaten
1.2.1 ‘via‘lfﬂmLﬂéaamv@ummﬂﬂaamL%auazl,ﬂ'%aw%'ummﬂ

vioten Tildvionewnsin Hard drawn AUUINTFIU ASTM Type Lw%mummmu
Suilifieuwinviefindd mamaiwum Forged or wrought copper, solder type soasaLdousey
silver solder mummawammmma gdondulunuii srylunuunieduiavuiavionis
Equivalent Length mammmawmmaiﬂmm Pressure Drop Tudunousazviala uavie
Suction, M@ Discharge wisavio Liquid Aeslitiu 2 esmsules wieisumnuiednin Change
in Saturated Temperature Tuvaziigaiuliddsdudssnislnanduresindundeduidng
pomsawesie axdoadululasazmnluynaninenmshauresadesmuaueniavasaiide
LazA3eUSURIMIA MTiiuviernen ‘viaéfmasﬂuumﬁumuua3/w§a€i’quﬂlﬂﬁ’uéhmmi LAY
NN ATiauLAy LLaz/w‘%aauuiﬁﬁWﬂauﬂ‘%mLa%mmﬁaw%’ammmaumﬁﬂwéa wioldviotnen
LLamaiastsJ”LWﬂnawmumamumm AuLazituadesd Pipe Sleeve vunalugnive (‘mmmu
wd) Tneseulitfosndn 1 i desinsseminaiertu Sleeve TigaseYaniidanguls futh waviu
Tanueiuldl 1wy 38lau viedosdl Anchors and Expansion Bends iesassunisuenesueisly
nsaifisdudedld Flexible Woven Metal Connector siafumeminsaiges wietestuviounn
wsrznsduasiiiou nisfanelildvsfunarsandnevdainsdedafeaduilddanesey
anglnfidaliudause viaﬁagﬂuamuﬁmngﬂﬁ’]mw‘%aﬂizmiﬁﬁwwl@f Aoslin1stosiu
i Sehaseududy vethenvunalaiiiy 1-1/4 99 ﬁaqﬁﬁﬁmiammﬂizaﬂmﬁu 2,400 4. 19
vwalvigindn 1-1/4 @7 Fesdinnsrerlaiiu 3,000 w. Mendsnildvhmadeussuuionda
ynsmadeusosiInutesieg mnananuTens u ale Fowinsdeudeunsusosdaty
mﬂﬁfuiﬁ?ﬂwmqmjymﬁ (Vacuum Pump) @Jmmmmﬁyuaaﬂ wazvinbiszuudugyyinae
(Dehydration and Evacuation) winusngitausiunieluszuuliensansadluldaudiivue
wansdsruuviedfisenieg Snlivinntsvaaeuuazdouiansesaingg nounsgaienALTy
LLﬁ%VTﬂﬁi:ﬁ‘U’ULﬁu@@@’]ﬂ’lﬁaﬂﬂ%ﬂﬁﬁﬂ amuﬁ;’maﬁwﬂmﬁ%ﬁﬂ Closed-Cell Foamed Plastic
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viowun 3/8 1 Tildaurumunliidesnin 1/2 i vievwn 5/8 T2 auld Tildaurumunliidesnda
3/4 {1 assfurnurievdedavienuufuvieseaduriinuds uazenlaitosnt 100 uu. uasdedld
wiumdneudeneduunladosndn 1.0 un. Wsswinsfiuviuvendefisansuauiuriensefinuiu
vienTefiBannus
12.2 gunsaiduq
F3uansardesinssaunsalifiuidy @lidRaumdeuedasusueinia) Wi

Y 9

2 [

aslildniu
ANULUNVD Q’mﬁmﬁ%qashqﬁaaﬁqﬁ Drier, Liquid Sight Glass 1Uu#u
123 pd
J5uinadosmad udndidumdnlimasuaiuegied megstios 3 1Wea amsienns
UsENoukuuiu anUnenssunuinaumatasunioury
124 AsAnRg
1.2.4.1 m3RnnraAsaspruauanAasate
nsfansuuiudesdivivinsonadedliifiing Wedoshitionndt 250 uw. audi
fuaniuaviedeuurihuasivanmsfndauauanmaiu Wiadelasuninin o
yostuuulponsilngldadnnasiuasudundes wseld Expansion Bolts Feaansndy
ihwiiniedesldedneuasndte uaxdl Vibration Isolator snussnniifmua
vigthiis Iieriethisaniafesmunuenalaendeuazisdesusuannieliinh
Tap AMgalABA1LIMaIN Total Static veuniasiug uagliumiossurshillndige
nsmfironaninneies Fesdifesarfiednuaas Unoanianuavenaléine viethieli
e PVC Hu 8.5 viaifisuiiwiedni nsBadafunten-lflduse fumineiudangd
vseegilleuyiladmiuldsavieTavanglnih

1.3 swazdondus
1.3.1  msiudseny
13.1.1  Yudadosduuseiuied osnruauenialasad euazing esUfuenia
Compressor wazgunIaifiaszuy sniiu gunsaiduldes 1wy fawes nasaly
aenu wagilawmeslaees iuszoznanlitosndt 2 ¥ duaniuildviinng
ATIATULALANBUUINAATINY
1.3.1.2 lunsdifidesufuoniadigaserinenislémudnalinlunsdlagisdu f3uds
IzA0sINInTI9geA3 psUFueMAltldnslAd aeludmuniian 3 fu
Fusaud Fuild$uudsannmiseau vindudnasiasuiowfinae ey oy
fifumaudsdiaaiesUivenmanedurhnismsaden lunsdiffuiissdes
FrszAnagoumlsmeuia Inglifideulalan iy
132 fauesimazdeddiueygnannuisndivesmansarifiauelidudunusminenio
munuimevantulsemalng
SudardeauuniviesuuszAuduianuisnidvewandusiiausliduguny
Wwine visemunuiminenanluusenalny

133 o

W
Y
q
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1.3.4

1.3.5

1.3.6

1.3.7

Asuinsdesinsnsiadansineny i%NﬁﬁU%ﬂ’]iﬁ’]ﬂ’ﬂNﬁzmﬂL?ﬁla\‘]LLazﬂﬁﬁ%}ﬂ‘U’WJﬂ‘]
3 ey szevian 2 U lagldAnAuiniswazassdesdnvinusyifnisldau wagnis
peten/hgesnviasesUiue mAusaziaTeeul g ingn

H3udaaindyaiinisuinistagldAnnldanequd 11979 wagdennsnanisdin

U o
) [

1595191 LAT89USUIMALLANVD99UY

9

B SUTNR DIIAINAZEIA LAY BUUTNTT LA eNIET LA AT UINNNITA AR
winwSuamaliseuies ilowduneudaeuy
HLAUDTIANABIMUULANAIADALAYTS DRUUTUTIEN1TALLE AR AN BUZIANIZN 1A

WARAMINSINUITUaLLREAUSENBULUY LB lANENITUNITRANTUN

AUAN 2 UTTUUYIBEIaNEHZaA

2.1 daniviunauvioan

2.1.1

2.1.7
2.1.8

2.1.9

vioauazdosiMeunumane udingd anumuveaukumanildazdedlitosndng
muualunuuisnisusznavuveauwazaunsalangs il ulumuuinsgiuves
ASHRAE uaz SMACNA vieauazdeddusuudnuagiudniaguanlssmudnin lagld
\n3esinnariuvioaulagianis Tsanudidn uagivazdosdinanudufivonsu wazve
oyifAanniminsnouls e B fudedavindedvunanumuivesunudanyd
eandunmiUsznouuazmstugUnieuisdwhegieineg WWimnsfinsaneusifneu
sudunis lunsaifildiduoauuuudnuszneuduiaanlsanudnanliguiiaaus
38013899 Feg1991uLag SHOP DRAWING lWimansfiansaneysiAnounisisy
ANIUNTS
wuunuvieauillddnuansuuvaumaniununieuainsdug §iudirazdesdasi SHOP
DRAWING 1ufinistis uazkansuumsvauvani lagliduauiuinveusesdfuig
yuadi Avusluluuausiean azvenvuinvesvieaslumwuewdudnsnudrFady
vunviensly uus
fivieaumaiiuazoonvesadesdianifu FAN COIL UNIT uazWaauazsiessl FLEXIBLE
CONNECTION mus1gagtdenluiuy
fieauLonINYioaumdnynyaazdesil SPLITTER DAMPER Lilelanansausuuiinm
aulanuseazBenluLuy
dmsurleaunduidvionaosdiauiulifade VOLUME DAMPER fiasindosdauby
Mg
UzinunihuUauvieaulildiluwuu NEOPRENE RUBBER wun 1/4"
seponifuremenuiauufuaskneMueligasiilae  SILICONE in
VIUQ’]’IN%EJUQQ 139 SELF ADHESIVE CLOSED CELL THERMAL INSULATION TAPE  A919
laiffosndn 2 §7 ndsnEulsld NONTOXIC AND NONFLAMABLE ACRYLIC DUCT
SEALANT mvieaslviianeuvinnisiuainy
gunsalfildlunuviea sgdouduvialifnlivioanl wazlunsdiivieauassosiiy
wilaftululsiAnds FIRE DAMPER iletlosiuntzanaily
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2.2

2.3

2.1.10 MeaudHIULUITNT Azdaunssutadlilaaldnsoursnundn Tnsvunanldlididnnin

ax2 1 wazaWIANIOUNNUITAIliidnnIwIaYioauiiuawIuLA LAz Atae a0
NulnviaaeIn

2.1.11 vioauflogludeadeludiudinnuiuvomn Ju Wingesinsine FIRE STOP uwaz FIRE

BARRIER wilanulvlalaitiosndn 2 42lus

2.1.12 fiase VOLUME DAMPER %ila GEAR TYPE isusmiarieudsn HEPA FILLTER
FLEXIBLE AIR DUCT
2.2.1 Wvieausenlderdminninaudunnys iy FLEXIBLE ROUND ROUND AIR DUCT

g1 liitesndn 1.5 was Wiemuazanlunislondre winnnauduluniends nsde
FLEXIBLE AIR DUCT @1fintiininaséu T#anvin TRANSFER BOX vhsasindneiy
Fanzdnurunlidesnin # 22 AnuniasaNeinauiuaAsYestInINgy
B Tneanunsaideudniu FLEXIBLE ROUND DUCT lomugeUszuna 30 uduns
VUNEUBNAILAMUTOURVULALITUUDRY

2.2.2  FLEXIBLE ROUND AIR DUCT T#i8u SPRIAL WIRE REINFORCED ALUMINIUM AIR
DUCT %iaBOUBLE PLY wuulifinl sunadusinguénarsaaiiszylilunuuiuauiy
fupnueunuuifnfiunuwioausauuiniurioaudedudniave ietesiuanss
nsviuawIlliviud SNl s s uguEs

AUIUTNTIDAY

231 viedvauiun wwdesiudeauiu Closed Cell Insulation neuenvieaLazvioANNEY

flfiuan Return AirGrille lUSsiaadasmuauemMAlaondionumuIveIauIuTY
vi3ovioansne 3/4 " aundu 1/2 " awszylunuy wazvieandmiuszueeiniaiag 1
Liffesvuauiu usvioaudmiuszuIsemaAiigranunnesUsueInIA Fesvuaiuiy
wilowviedsanifu sniuiliulutesaunduawiuazieddauiu Closed Cell Insulation
nagation 1/2ih Fosfinmanthdd
- awuaviodsamiu axdedld Closed Cell Elastomeric Foam @alsllaiana (Self
Extinguishing)
- awillifsinuautRasufumudesmsselud
o AduUsransnistinudeu (Thermal Conductivity) laliiu 0.27 Btu/hr
sq.ft(F/in) Tiommgfitds 750 F wie 0.037 W/MK figamqiiiade 24°C ay
UIASFIU ASTM C177
o AIMIRATuL (Water Absorption) fiasfianlaiiiu 5% Tastwiin anuunasgu
ASTM D1056
o AMIUNINTUAINLTY (Water Vapor Permeability, WvP.) dasfidnliliiu 0.10
Perm-Inch suamsgu ASTM E96
o AIMIFIUNIUAINLTY (Moisture Resustance) #o98A139A71 5,000 Al
11M3g14 DIN 52615
o AMIaWlH (Flame Spread) fAlaiiiu 25 muunsgIu ASTM E84
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o AUSuauATu (Smoke Developed) ATliAL 50 AuLIRsgIL ASTM E84
o AWMLY 3-6 Yous/au.e
o QauuQiIlYa1Uu -20°C g 105°C %38 -4°F fi3 220°

24  wInINaN

24.1

24.2

243

24.4

24.5

2.4.6

24.7

2.4.8

24.9

wiiannas DIFFUSER SLOT DIFFUSER REGISTER waw GRILLE wanualsifuuuy
ANODIZED EXTRUDED ALUMINUIM 2wiauassuiadulumuiidvualubuy vue
fifmusveanthninan Wuvuin NECK SIZE snifuagiissyliliifuegnadu
wiiinnau DIFFUSER, SLOT DIFFUSER, REGISTER wae GRILL sievualiidulunng
WUUv8s  WATERLOO, TITUS, TUTTLE & BAILEY wag HART & COOLEY

SUPPLY AIR DIFFUSER Tsiduuuuvin SWIRLTYPE uay PERFORTED Mg inviue
Tunuu wagresdnliil OPPOSED BLADES VOLUME DAMPER 11@18 EXTRUDED
ALUMINIUM

SLOT DIFFUSER 1#fiduau sLOT 1dulumud mvualunuy Junuudu
(ADJUSTABLE PATTERN CONTROLLER ) U5ula 180 831 maonuul SLOT ¥ieae
EXTRUDED ALUMINIUM uwiuuSuliidunuy SINGLE LEAF #se DOUBLE LEAF
DAMPER

REGISTER tJuwuu 4 WAY ADJUSTABLE DOUBLE DEFLECTION TYPE dmidu 2 uan
ALLURULATLLA USUlded198ase19i OPPOSED BLADES VOLUME DAMPER ¥
#28 EXTRUDED ALUMINIUM msiinseasdasdnliiiuzifusemineioas uwaz REGISTER
EXHAUST AIR GRILLE T{uuuu ONE WAY DEFLECTIO TYPE vinyuiBesuszsuna 45
am%mmquﬁuéﬁa INSECT SCREEN s15an9a9n

FRESH AIR GRILLE 1#i0usuyu DOUBLE FRAME § PIVOT HINGE @u1saaanyn
GRILLE lalaglyiviloiiinawdevie wuulidusin ONE DEFLECTION TYPE vy
WWe9UTzuI 45 99rnd OPPOSED BLADES VOLUME DAMPER %628 EXTRUDED
ALUMINIUM Uy KEY-OPERATE uagAguviuaae INSECT SCREENS

RETURN AIR GRILLE Tsiiluwuu PERFORTED GRILLE 3 PIVOT HINGE #3158
noaYA GRILLE tolagldvilviduneaudemes wazdl 0BVD TildlunisuSuusisay
innayiidneguiisaeuonoias Wildduuuuiifuinssdudunld ndoudufin
AZLATINULLA

vianail 3 32UUAIUAL (DDC. Control for Clean room Control Unit)
3.1 defmuanmudnenzianiz DDC (Digital Direct Control) UagniinaaAIuUANLEAING
3.1.1 ruanlRLasIeasidean1svineu DDC
- Mszuuudinsmly Afanu@fy 200 MHz lalaslusiwaiwes 32 bit 1usetes
- fmbeaud RAM 32 MB wazvitheanudfiamnsadaifudeya (Flash Memory) 128
MB i5011nN 31

- M3Uuuunwlumsi@eulusunsuaall FC: Flow Chart, LD: Ladder Diagram, FBD:

Function Block Diagram, SFC: Sequencial ,ST: Structured Text &g IL: Instruction List
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AU IEC61131
- & Input/Output laitieenan 6eil Analog Input 10 config, Analog Output 6 config,
Digital Input 20 config Wa¥ Digital/Relay Output 15 config

5zuvdeans BACNet a1uunsgIu ASHRAE

fiwos$n RS485 Modbus Master/Slave dmiuieusefugunsalduy ¢
iinesn CANBus, Ethernet, USB

A13115091889N15Y1N9U QA IUENTVINIUANY HuAeuImeTle
annsadonsaiaetnednifaluy Intranet 3o Intemet 1t
annsnifeusefiurenanssawuun1fin vioveuuuduia (Touch Screen) 1

3.1.2 AUANUALALIIYALBEANITINGIY NTINADATUANLEAINE

QoUARINALUUENRE TFT-LCD, au1a 7 117, 800x480 pixels, LED backlight 1Uuegnsiioy
OUARINAWUUANSA TFT-LCD, wunn 15 117, 800x480 pixels, LED backlight tJuseing

PYoUANNSUTBIH A AUaBALTD

¥

foya (Flash Memory) 80 MB 1usgnstioe

AILEIETEY 400 MHZ 11821447 RAM 128 MB wagyiieanudnfianunsadaiiy

TRI5UNNSHINIUIEAININNWUEN SD Card
finesn RS485/232 §1uau 2 wesaduegtey dwsuldeunaiugunsaidus) la
fwasn Ethernet dMSULTIDUADABUNLADS WIBLNAALUSHLATULEAING WALINABINS

711974

fiflerfidu Data Logger lusf wazanunsadongdoyalusuuuunsvile
anunsodsdygIadfourIunie E-mail 16 (Option)

AU LUNANOUERINANIUN PC Tablet 38 Smartphoneld (Option)
annsileudeiniovieiinisauuy Intranet wie Internet 1
nineuansNanuududa laszautlesiu IP65

HIUN135U99IM55U UL, CE wag Marine

3.2 AuanvzuegUnsaluiuauiaseu Blower 1A3BIAIUANANTIZEINTA

gunsalusuanuiseuuawes Wildiussuulnia 380v/3 Phase/50 Hz uazdisdinaanuess

[

ﬂ‘ﬁ:—

Technical Detail

Solid State AC Control Pulse Width Modulation

Supply Voltage : 3-phase, 380/480 V +10% - 15%
Supply Frequency 48/63 Hz
Frequency Range : 0-500 Hz

Built in DC Harmonic Filter

1 Rotational Direction
Acceleration/Deceleration Time 0.1 -1800 SEC
Display: Digital

Ground Fault Protection
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Protection Over Current
- Over Voltage
- Motor short-circuit protection
- Under Voltage
- Over Temperature
- Stall Protection
- Internal Equipment Failure Codes
- Earth Fault
Operating area
- Temperature : -15 to 40°C
- Humidity 5 to 95%, no condensation
Inbuilt EMC Filter
Choke patented swinging choke - reduces total harmonic distortion (THD)
Emissions up to 25%

Automatic Start Boost

Remote, Fail Signal and Auto Reset

Voltage/Frequency Ratio Adjustment

Preset Speed
Control Signal 4-20 mA. OR 0-10 Vdc.

Degree of Protection classes: IP 21
3.3 Sensor §MMSUTTUUAIUANGNIILDINTA
331 dumeiingumgiiuazaiuiy
AENURLATII8AELBEANITYINNY
- L%uL%@%ﬁJG]QZUMQﬁLL@%ﬂ’J’]&J%JULLUUa%G]EJa
- FumsinAgumnil -40 fis +80 °C
- dumsiaanutu 1 81 99% RH
- annsalusunsuiilteuuAvaield (Calibrate)
- il LED uansan1un1salviney
- flwasn RS485 Modbus dmiuidensiorugunsaldun
- ansoliifugunsalifiensulnsann Dew Point 1¢
- fdgygyad Digital Input, Digital Output ag Analog Output wieldlunns
AoUlNIa
- awnsaseduweiingaumainieuenls (Remote Temperature)
- gunsalasnsailendelnglddaygas RS485 légean 32 i
- 14lyiiFes 12-24 Vac w¥e 12-40 Vdc
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3.3.2

333

334

335

Diff. Pressure switch
Technical Detail:
- Service Life: Over 10,000,000 Switching Operation
- Electric rating: max. 1.0 A (0.4 A) / 250 Vac
- Ambient Temperature: -20-+85 °C.
- Protection Standard: IP54
Diff. Pressure Gauges
Technical Detail:
- Accuracy: +2% of FS (3% on - 0, -100 Pa, -125 Pa, 10MM and +4% on -
00, -60 Pa, -6MM ranges), throughout range at 70°F (21.1°C).
- Ambient Temperature: -6.67to+60 C.
- Zero Point adjustment screw: external in the plastic cover
- Mounting: surface mounting or flush mounting
- Mounting position: Vertical
Diff. Pressure air flow sensor
Technical Detail:
- Accuracy: +/-1.0%. of FS
- Measuring setup rang: >2500 Pa.
- Supply voltage: 18-35VDC/24VAC.+/-10%
- Output signals: 0-10V, Relay output (250VAC/30VDC 6A.)
- Ambient Temperature: -10 to +50 C.
- Response time: 100 ms or 1 sec.
- Protection Standard: IP54
- Standards / Conformance: EN60770, EN61326
Room Pressure sensor
Technical Detail:
- Accuracy: +/-1%.
- Measuring setup: Full range 0 to 100 Pa, 0 to 250 Pa, 0 to 500 Pa,0 to 750
Pa or 0 to 1000 Pa
- Supply voltage: 16-30 VDC/VAC.
- Output signals: 0-10 V.
- Ambient Temperature: -10 to +60 °C.
- Response time: 0.5-4 S.
- Protection Standard: IP54
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3.4 STUUAUETINNITAIVANLAT B9UTUANTITINAVDIT 882010 (Plantvisor For
Cleanroom System)TWiRAAR93EUUNITIANISUENIINTEUUBAS ¥8921A13

341 auantRvly

SEUUAUITINNNIAIUALLAT DIV UANIZeMIAYE s U T RANS (uszuud
annsadunanisuazUiusanismsvieuresszuulfuanizenavesiesu fiAns
savun wieusiaAviufindeyansvinnuuasgtoyamevhaudeundsld

3.4.1.1 awnsn 3013 uag Monitor an1azernAvasiasfiAnsvavaniy
gumnimiudunssiuamanfeuudafioudeanmgvos fiRinshidulumuaniei
AR

3.4.1.2 annsailenleassuu ACCESS CONTROL leluounan
3.4.1.3 amnsailenleaszuu FIRE ALARM Tdlusunan

342  YoMUARMENYMEIANIZYDITEUUYAAIUANLUUTINAUGDIUURNTS

3.4.2.1 awnsatuiindafiuteyanisiauvesszuuiedsseunuan1izeIne
avonla

3.4.2.2 awnsaengeldlagnsiainteuanimaveuaies waziidunalitdesnin
8 U

3.4.2.3 annsalsengUayaniuninveasuiiwmeslugduuunsivl uaz Export
Toyadu Excel I

3.4.2.4 ses5umaideureiunsuinneslanauuy Local, LAN, Internet I¢

3.4.25 @ansalieusonu PDA, Smartphone L'ﬁa(ﬂﬂ'w wasdanussuuld

3.4.2.6 filsiFunansmanuuuNuds (Layout) uansAraniuzaesiuiildanuly
AU TULAURS

3.4.2.7 @ANIONAAIANNLENTINILTBITLUULAS BIAIUANANITOINAFZE N
gviavan

3.4.2.8 asaUsURIAINISLTIsEUUIAT DIUANAN1IE DN Az AL

[
o

MINUR

2991 4 Fggiiatrsruuliuainia (Pipe and Fitting Material)

41 anudesnisiily

411 fagvieuh fedeviotuazgunsaifiiunldlunsiedadinussuuuiueinia asdedld
smsgrumadaimun uarluseazideaveaing “Jagvethssuuuiuennia” wazasdesldiunis
oudfnndmuaunudsieussthuldlunsingald

012 Yanveruazdedorg Aouilufnds asdeddsunmmatestuatudenouniy

eazdenvemuIn “nsmalesiunisknsounassviad” wavdazdedld Suniseudfngaiuauau
deonowdaszihunldaule
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42  vieundu wazdesa (Chilled Water Pipe and Fitting)

421 viedudu (Chilled Water Pipe) ﬁﬁ%uma‘umauéﬂmq 650 fadwuns (26%7) uaglng
na1ualA g1 uYiomdnen (Black Steel Pipe) wuu Spiral Welded Pipe wilsviodiaaiumun 9.5
afuns AUNINSFIL AWWAC200

4.2.2 ’j’aﬂsﬁ’aﬁiaviaﬁﬂ (Pipe Fitting) AidaunaausinAuenats 650 faduns (2642) warlnanin
WUAUNNATIAUNNEN @I1UNIY Ve8velAd LazveanaygalildTanvionind1d venudunsn
Jusuduuandouusznau ugudasionisg ¢ uieasld weld-O-Let drelunisusgnavanumafily
Wuif wig3Uanedeaauslu Shop Drawing uansidnsdausznou uaznsien Tiimnsmunuay
firsaneydAndeuduiunsUsznouuasings asfinsosidouuaraiusingg aedosgnidnoonl vun
rowvhAfuaiuuazdsesiiy

423 vierubu (Chilled Water Pipe) fiflvunniaurigusnans 600 fafiuns (24 12) uazidn
i mualildiluriemans (Black Steel Pipe) %iln ERW Seamed Pipe fipasautfnnuuinsgiu APl-
5L %38 ASTM A-53 Grade A %38 Grade B Auwunliitiosndn Schedule d0viennvieassiasinlatevie
LUV Bevel End WarfiuwswaLn3amuneannsgiu uazvuinsyyasuusavied mivvienidvunadusiiu
AugNanany 10 ladiuns (3/8 i)

424 Jandedevievn (Pipe Fitting) Aflvumausiiugusnats 600 fadiuns (24 142) uazidn
Al Standard Weight Fitting anuseasideasoluil ‘1/1'@‘51LLassﬁ’aﬁiaﬁ:ﬁmmmLaumu@uéﬂma
50 fiadiuns (2 19) wasidnnin aunsasonuundeld veuwardereffivuiniaurugudnats 65
fafiums (21/2 12) 9ufls 600 fadwns (24 ) IWreneiFiden (Welded Joints) w3onsden ey
Uau (Flanged Connections) wunuUauly Forged-Steel wuu Slip-On, Welding Neck %58 Socket
Welding 41013574 BS10Table F 11015571 ANSIB16.5 (BS1560) UgiAuld Natural Rubber 1138 Asbestos
Qﬂﬂsaiﬂszﬂawial,wu Union 14lluyu Ground Joint Bronzeor Brassto Iron Seat Gﬂjaﬁia‘vimzéﬂ (Pipe
Fitting) av@asarunsanuussulsnulalidesnin 1.5 wihwes Working Pressure

43  vievhesuauwes uwazdesa (Condenser Water Pipe and Fitting)
431 viermouiauwes (Condenser Water Pipe) fifluunaiausinguenans 650 fiadums (26
i) waglvgnilaesaluimueldldduiemdndiuuy Spiral Welded Pipe wifsviafiaanumun 9.5
Tadiuns AUNIMTFIL AWWAC200
432 JYandedeviotaeuinuiges (Pipe Fitting) Aflvunlausgudnats 650 fadums (26
) waglngndn WUaIUNIRse A1UNNEA @19N1918 Y838 Yalad wazvean aunaliliianvie

€

e 2D

fanamusundaiuuiudn uandeussneuugudedoriey 1§ wieasld Weld-O-Let 9elunns
Uszneuanumailiguiu uigiudeiesiausuuy Shop Drawing uwansismsdauszney waynsidesly
Q’muammﬁmmﬂaqﬁadauﬁ%ﬁumiﬂizﬂauLLazﬁm&gqazLﬁmam%m wazatusingg AzAegnindn
oonlivuadourhatuaiy uardsosiiu

433 viormeuaues (Condenser Water Pipe) fifluwiaidusitugusnats 600 fadiuns
(24 ©7) wamdnnirtmuelildiduviemdngl (Black steel Pipe) wfin ERW Seamed Pipe finaiautif
MINNIATFIU API-5L %150 ASTMA-53 Grade A %30 grade B anumunlaitiasnin Scheduledo viavnvie
azfowhuaevioluy Bevel End uazfiunsiaLa3osiuneinnsgiu uasunnssyasuuiviedmiuviofil
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YUAFURUAUGNAIAY 10 Tadiuns (3/8 i)

434 Fandosoviotreuiauias (Pipe Fitting) fiflvuraiausigusnans 600 fadiuns
(24 $1) uazidnninsvuslild Standard Weight Fitting uwuuLien wiauuusemeinaewietuazdone
fiflvuadurugudnats 50 Saduns wesdnnirannsasouuundeld vietuastedediduuinia
s ugugnaNs 65 dadiung (21/2 12) aufls 600 fiaduums (24 1) TiemeIFidon (Welded
Joints) n3an1snenl8uuILUaU (Flanged Connections) unlauld Forge -Steel wuu Slip-On,
Welding Neck #38 Socket Welding msis1n5g1u BS10TableF 110551u ANSIB16.5 (BS1560) Uzinuld
Natural Rubber %138 Asbestos gunsalusgnauyiewuu Union 14uuu Ground Joint Bronze or Brass to
Iron Seat fasiaviat (Pipe Fitting) szdasaunsanuussiuldeulalidosnia 1.5 wiwes Working
Pressure vlathnauees waztesoramuauinamossuisnuieuliliifure ABS vide HDPEPN 10
lngvia ABS 130 HDPE sesdinasaudilunistesiuiusad uv lalaugaseseninevie ABS %ise HDPE fiu
viewdndegnelueaslidosndt 2 wnsnuils wiemuauiueures3mINIEAIUANIIY

] 4 ] 2 =«
nUAN 5 WUIAUNUNDUINYU

51 vafvuanaly

vievifudedlisunmaaeusesds uazmaAtuaiulnedsusesneuiuauiunstuauiuviet
B awdesuvionasauuiie uilutheiviausiuads fiuns uazity Tukiuinaiiveaudenniude
soruuUauveINaIeazdosiauuliuuuAnivio il lnssormadsegamelugunsaisnag firely
svuuvletuduiiezinemifinduiduing (Condensation) TWuuiualsatIu uasdinmumuiLuy

(%
Y

WenfuatuiviouNinAsgUnsaiiu

52  auiuwia EPDM

auufiazfind aisnuadostudasauIue1sUszian Closed cell EPDM elastomeric thermal
insutation wfia#i lsitdumeslunaradin fivaeumar Wognaruieu wazyainian NON-POLAR
POLYMER Tnedosfinmautfuazansgiu foil
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AuANURYDRWIU (INSULATION PROPERTIES)

SNYaLLIYN ARENUR LINIFIUNIINTIVEDY
Y19AIATIZA EPDM .
yilnian lassasiaaaln
NON-POLAR
AURUILUY (Lbs./tt?) 3-6 ASTMD 1667
nn./4’ (kg/m?) (48-96 kg/m?)
AnduUsyaviansiaugeu 0.25 (0.037 W/mKk) ASTM C 177, JIS A
BTU .in/ft”hr. °F Migauniliade 75 °F (24°C) 1412
DIN 52613
AMLNTNTNAINTU (perm-in) TaitAn 0.10 ASTM E 96, C 355
ANNITAUAINTY () U > 7000 DIN 52615
Tnlsuleias ASTM D 635
An1NNIsAn L naulavee wagliinnes UL 94
I (vO) ASTM E 84
25/50
CLASS 5.3 EMPA
Usunalulnsa 0 Talyinlsain HCN (lalms
(NITRILE CONTENT) wulgenlug) 310013
PRI
NYaLLIYN AOENUR 1INIFIUNIIATIVEDU
Usunaululasoniiy Talwu US.FDA
(NITROSAMINE)
AIN15RATAILY <5 ASTM D 1056
(Govaz Tngumin)
Jasnunialalaw/Uv fun ASTM D 1171

Yu1AAUNULY (THICKNESS OF INSULATION) auiuilddesdaiunuiigane iivedasiu
N134AANEAWMIB(CONDENSATION) Uuiiawiu Weviednduiaungiiniivie 44°F uaganineniadl
AuTuliliiu 85% RHAgaumgiivies 90 °F autuildmisianuvunlidesnivsewiiuseniseielull
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578015 YPUAND AUNURUI
i3owitdy - 1Y," (38 mm.)
(CHILLER)
Handudu - 1Y," (38 mm.)
(CHILLED WATER PUMP)
vioddu laliiu 1'PS 32 mm.
(CHILLED WATER PIPE 1 v "IPS - 3"IPS 38 mm.
LINE) 3V, ly 50 rmm.
viorfis laitAiy 3 "IPS 20 mm.
(CONDENSATE DRAIN 3 gy 32 mm.
PIPE)

- msuamwietiiiy axdesiienasauuivie uiludisiivieduaen fieavaenmudesie
wiUauNawineg awulzfewidliluuinivieliiilnsieniadsegniely

- guUnsnise Aireluszuuietifuiiaeiivesmifinduiauinie (COLD SURFACE) Tifuviy
Faeauiu wardiaumuuuuifisrtvauuiuvior vnvemiutsadnud

53 mafang
531  feumsiuauiuagdesinanuareinfiuenvemaiUuagiei liflnsuiiyu vieasnde
Jandudvdnegiiorvinliiaviovsvszsendeniiuunduinndousidiizey
532 ldnmeuidkaneuuriatuuusi messsesrovesauunasUsenufisliai sessio
sdodldunBousesliBomidenn auuiivasigunsalineg avdesmnmiifitewulasiigunsainoud
nsvinau tngauusemuiuliesugunsalegiaseusey uwarlifilnssonadeegnely
533 awuiidenldoraduuuy Per-Formed Tube #3auuy Sheet Ingidonldmuniny
WINZANYEIMNLIVLIYBIRIUIALIAYE Te8raYRIRIILadasliifisoefunIesesnIAnTin 1wasly
Y93I YUTOU via*tf%mzsawia%ﬁaﬂmﬂusaﬂmﬂgﬂﬁa V gnnunisldnninaukgugnals 80
fodums (3 1)
534  awuiuudadedianufmelinaivFeduaudunalddn uayvmaldauuuuy Per-
Formed Tube fifvunslvigininviefiagyy
5.3.5 U%L’Jﬂ;ﬁﬁﬂ@?ﬂ@ﬂﬂiﬂjLL%’JHViEJV%E)S’eJQ%JUVi’eJ %143y Rigid PU Foam (Fire Retardant)
w3aNeoprene Rubber saqﬁwamwmmwmﬂmaﬂﬂsmLmuwamasaﬁuwa TngAumuIes Rigid
PU Foam (Fire Retardant) %38 Neoprene Rubber wifunriumunvesauiuivaviony miue1iesdu
Rigid PU Foam (Fire Retardant) %38 Neoprene Rubber snuuuaviolsiiiu 0.15mn5(6 G2)uazliy
sfumBaLIULUY Closed Cell Avunun 13 fiadiuns (1/2 i2) Bndunis Aeuflazsosiudndameuny
dangdvulaitoni 1.5 afiuas 0.06 2) Tnemnusvesauukazurudangdlv sniasdiuiiiy
Rigid PU Foam (Fire Retardant) #3aNeoprene Rubber 9198z 50 fadiuns (2 i)
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536  aldldszyiuedidu nssesiurierfuiiuauiuniefiniauossndulunue
13.3.5 ¥ioa1unsald Rigid PU Foam (Fire Retardant W3ee19 Neoprene s093urianssudnaiiuuiure
wuldlaeaAumnYes Rigid PU Foam (Fire Retardant) %3881 Neoprene Winfiuanamuivesawiuil
surtatiu ATmna3was Rigid PU Foam (Fire Retardant) w3079 Neoprene whifusnunansuasiiuau
o LLaziﬁiqmﬁU Rigid PU Foam (Fire Retardant) %#39814 Neoprene sgauiu Closed Cell Insulation
wun 13 Sadns (1/2 §9) Sndu

537 aufifunesldgnis Besu dnan Aansen vieanUsn aggniaiisldeynnly
thuldlunmsfindalaeiiana auufiduviouargunsali3ausesuds uildSuanudemedsosnasnses
n3adnuevanswiadwiefiannnit 5% vesfiufiauudniidadaning luudnutugSuiisasdes
Wasuawnliln uazaglioygelivihnsusden vievuauuivegadane

5338 viaﬁﬁmmuuw Closed Cell Insulation ﬁﬁm&gﬂagmwaﬂmmi WAEUIOUU Pipe
Bridge aefasmumisusudangdaunuilitiosndt 0.45 fiaduns udndunds uasdosdinsvhdmud
seylusigasidunusenaukuuning “nsmddenunisinsoulazsiad” niek lssuuieriuauiu
d11593U (Pre insulated pipe)

54 ausudwiuvieudu uazgunsnl

541 flaildsmueguuuy Tfuviodnifudieauiunuy CLOSED CELL RUBBER INSULATION
AU Avuel3lumiss 1 91980s udrTmstudieusiu CLOSE CELL RUBBER i1 1/2” A3
sevsaunzdosdiuiuninaudengdidu ARC laldindn USSGH18 8712 6 12 709389 HANGER wag
U (g3waiBenlunsnsil 1 1ad19) uazmsefiinisBndug (uenwmiionnn HANGER) Tumsviuauau
szdomereliiisesreresiian seureazdeslinnedsinidendefuliain uaziiuauauiuniislsl
fandn 3 i v 1 12 DavtuBndunils avufiviedwiuviediuiifueguinumeluoimsitlddih
wan snuneluonaiesdsamiunagiosiiy azfoafiusiu PVC PLASTIC w30 Jack Tape suviuls
ainoged auuiuetifunisusneimsniouuniaiiliingiendn Tiiudouwuegdidou 3n
soesadunziiunuuyy

A5 -1
YUIAN BN BUNL | AUV UV | ATUY1T | (USSGH)
auIu () AU (i) (i)
1/2 -1 11/4 6 18
11/4-3 11/2 6 18
4-8 2 6 18
10-24 2 6 18

54.2  awuvuvieuns iy CLOSE CELL RUBBER viun ¥ 113 viuvieu1ia
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waaadl 6 nmsAaavistszuuUFuaInia_ (Piping Installation)
6.1  Aanudeinisialy

6.1.1 esnniuanudszasdvasnuudilidesnisuanssisasifeanisindalinnusens
Srunuvereriensvhyaaiiaviiennaanine fiesiifiuduanmsianauuusiadield ldsyuunsiiu

viefigndasanysalmudiszyludermunduquaslunuuliuiyvivaudug WuduvesrSuiiagdes
SuiinveuuatliiamsadnaildiediaAnangiineiavesasnisle

6.1.2  uwuwviethszuuUiuemaudfisswugiuandiifiuiuamenisfuietidunisidure
Lazdnvieass viellanuazaindtedonisiufmndruveie ilesandefivuaainvunnveswuUa
snidgmautenenan o1vagldlduandlilunuy venindudfududommeauuvuanag wuy
Tassa$1e wuuszuuUiuennia wuussuutesdumasiusl wuussvuguAviauazuvuszuuliliinie
AT19EOUNTTINT AU AU Tigwestoavie (Pipe Shaft) uagvedauea1nauduy Wen1swnvienau
Ranmnaadesiored wihiisndufuanindug

6.1.3  msassiethasdondululaegndeslasmstavunaaueniunaie u daouiinnge n1s
AndaazdadliineliAnusanaduiussuuriedosoegvinennussgruisieg uazdeaiindus

614 nstancvionh sxdecgesliinisiauarmaiilagliineudemesedeseni uay

gunsad

6.1.5  veinlunuifsazdesdalivuuiuuunimioauazdonuuuuing wnglugusneg
wdesnmaeenanneluelvinuainuenviewdnnaidideswnatuaiueaues 2 4

6.1.6 vioudesndsliiiuuadesaaiiomennnisszuieini (Draining) videsyungaIne

28N (Venting)

6.1.7 Uameilnvesiouazgunsal azdeslaiiatesiud unuaziauns wilvegneluvisuas
Woazmnlunistentrssdonnsuasundadluszuuviedesiigileu vionuuvauviiusngluwuy
sevindadelngunsainiewiniiagiludug

6.18 uwwiedesialiamsaddldlaedie eustlovulunstigednw douusuuaziaou
gunsal

6.19 lifededlinnsgnilunsdeviedsuulaimmaiudsuruaviediveusn

6.1.10 Aasenadlinmunaegluwudiunniias

6.1.11 wdsnseviensuuuiundsmioden seandsrduiivdsludoonuuazsesiiouse
NNueIzAaltusiaIntaudamaiuaiy Zinc Chromate

6.1.12 Anssgunsniduqunturiesulduiviossuiseinia (Vent Pipe), 1@ (Valve), gunsalld
anmasalugl® (Automatic Air Vent) wazviaddasuindis (Drain Pipeand Valve) mus1uiuiisiiuwas
mumnFesnsiszylflunuy

6.1.13 Uanemsvewion minluuwudalsinginiiveruansld dmsuseds veneeenluly
awAnud ardeweviamandoonlulinuanasinuane udtlénaluasmuiutauuen (Blind Flange)
viorasoulaly uazmindnuuasdemnauiulussezdidonou Aenmasrildlnesorundnuasiiauie
wanssumsaneviemanily
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6.2  anwuzNISAUYiD (Appearance)

Snvarnsiiurie msfadaiedeinszinsausydn Usingaudussideuseusooun
a1u91 Madsansingy Mmavdsuwnssdu feddtedefimnzanli naundufudnuuzsussves
amsludniug wwiededivuiuniesminiueasiaue sglfieniodsminuwaoins wndile
Foauriurionnmay vsenlassaiuniefisue wardld fvuadumiafiuduouliTunuunds Fos
wwietudarsudliinniigawiilazild aditedlivetuduiiinunundsfadaiinau viewmile
Aswe 1w Tauln visay 189 LWual was5UTaRenTIRa UL TEAUaURITE LAY Tikiuaunay
nsAnsesruurieszuulassuuwi dedliiewanduiinyaiu
6.3 w831 (Workman ship)

diprugFuinsasdeddinadeiiungailasiangluusazussinn iufoRnuiafeszuurio
wdosinsuarguninl wazdesmuaunsvhnuresanadliduiululasveumevdnuich dwelud

N maRaveusiazvie dedlildsrgnefmumudesnisilenu w getun dudedeussau
fu wdhdedlauuiefiadiaueling waraanandauninuualudlay

. Asfndare devdludnvueiiiaifinnisuadivievenefvesiowd esainnis
WasuuasgamgiudlivilfiAanmademeundvietuemieuddddnd fesszuuvefidnsvened
warnafNNFosdalii Expansion Loop 138 Expansion Joint Tuiifis iy uasminean ane S
agladlemmualilunuunlauiniu

A. nsanvielvldiaTasdmsudavielagianie uavdesnuuinvieyaiauviais sina19eg
U1nNeeanliunus unvinasidaaldinsasdorinasiinidnuay Welinuindsseurazlavuinniy
UINTFIU

U aay a A a ' Yy ] =
3 NUNTNA DU UALUMNINT DNFN19U89YID T UoRamMUANUWINNZaY (196 U8 valag

Y9IE1UAT T8 Wunw) wasindnsildsuslasuiavesio a 9ale Tildveanviniu

6.4  N13INAMUIVBLEIUYTZNBUNIIAUTD (Location of Device)

NITINALNUIVDIEIUYTZNOUNITAUNDUTIAAIUUITZNDUANNE) VOITLUUND 19U M8 1173
for inatarudu e wWunu dennslieglusumisiivngausunmsldanlasnd warannsonen
goutigmiedsulmililaede

65 nsusneiath (Storage and Cleaning)

naifiuine wasnsteatufumsdngn yuaaevesietuazgunsnisswitenisiinss TFudng
UfTRmawwIm faseluil

N vedeadulivudumdnivmnzaunglulndiiindsaaguuazinla linmnmosi

[ 1
= A

W iedasiunisinatuasiimwianednngluvie dmsuviomansi (Carbon Steel Pipe) mismaUes
Nuatiueie Red Lead Primer
. feun1sAnAwie szfemranneluriaenavnseenlivun wasdagnieuenvieliazein

A UaneviennUaneaislduanaavieraseundeinseul Imndesagainausevialudiuny
Tudaasn
3, sEinansaniavie fSuinedessednseTuasy satuldliawiansneg anvaueiluly
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lassnisesnuuueinsitieluaiunsziiesd angunndmansidsne1uia U 40
$18N13UTENBULUUIMINTTUTZUUNNITUNNE wnil 4221, ‘
RNEUTTUUUTUDINALAE

viaLLﬁ%ﬁ%’U%’Nﬁaﬂ%’Uﬂmaumm?ﬂamaﬁﬁﬂﬁu

3. wdnmsRasdnwiuindindenndelndeanunandesonis asdomnaindeaiiy
A8 Zinc-Chromate Paint wagamnnissevientenisidenlniiiasdonaenzniueen Tnglduusiain
Tasoeidonuariiasosdoniunie Zinc-Chromate Paint AeunsiiuAsewsaiRuszuIigaTuien
melwrietvessuuardesimsanmeililaazenn

2. Manthiess wavdrulsznevdudmiunishadamelinnagmelusasyiaruazeianiely
i Aouthauszneuing

v. gunsaivtelrdesinslvuvidenquiuliifledesiulliAnnisunninyuaans

Lﬁ@lﬁﬂizﬁ’lmﬁaﬂ{%ﬂLﬁ%ﬂﬂﬂUiﬂjLLﬁl ABANTIIYAUTHUTRERATYINAINAT DN UN Tl

W Lwaamamm%LmmeaqimqmﬂuamwmUimmﬂmmuawﬂaunwaaq wagldnislaniu
Tgusvasavaa1vedlasanIsued19n

6.6  nsRaviBlwINUgUnsal
661 miadavieirnaIasguindninaraUnsainne axdesieviaTludnunedlaliiAnduse
navideussiassviavioduasgunsaitu Wldgdeuniermnudaudenounigunsaiivariu iien1saen
gunsaleenvideiadeusne
6.62 azdoshifuuvietuiueguniouwnslniiivg suvaslifiviegunsaldidnnsetnalag
WHinA
6.63 misevialniuaaii
n. Waasnianhlifivednewwngunsamusumisilduanddiluuuy Taedmun
yiavomndalised
(1) Gate Valve #38 Butterfly Valve 438 Ball Valve Andsluszuuvieiiald
dnfudadath
(2)  Globe Valve finddluszuuvififesnisusunruduuasdamnisivaves
1h
(3)  Check Valve Aasiluszsuuriefisiduuaglidodiilvandu
(@ Union Ansslimanulaivesmamniauagnouvieinngunsainiufe
fa epounlalilusunaneunioridy
U, msmﬂmmmeLLawnu@suaammuﬂwﬂgummmalﬂu
(1) mamagdesdarsmuiumisinandliluwuy
@  mMewnddesiadsluiumisiiazninuinisnsanienen iledewvie
Wasuelariuifesdnliiivesmeiiazdansneniiodewviordeuls
(3 msfnsenamndidenduriinfiviiduield funssfuaudifivualy
shuenduazgunsaiuszneuviotnuusiarssylfivueshady
6.7  nsAans (nstallation Practice)
6.7.1 mawAsulwImMadiuvie Wasuwa deddderevuimnasgiaue visusn (Branch) 1
sosanaInvteiuu (Main) 194 TEE snasgruuennviowuudenuuia 200 Sodums (8 17) uarlvg
nivmnvieusnilnalsiiAuainiaeavieiuseslily weld-0-Let ¢
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6.7.2 199 (Elbow) Availuuuusaingg (Long Radius Elbow)

6.7.3 lunsdifildveand nsurielunuineu (Horizontal) uaglureuduvie (Pipe Shaft) T4
veanili (Eccentric Reducer) Turlasedulindilvimundwioaglussduiatuauanuinogmuang
Hterthdsuarviotngu Lﬁ@lﬂﬁmmﬂmqagmﬂu warluesslingSsuiiedniu Support

6.7.4  vpanvasienuunasulduuvanudsy (Bushing)

Y v
a o Al

9

6.7.5 fafa Automatic Air Ven tnsau Gate Valvewagsiavionnn Air Vent lugsqadisidilng
flandmsuuinnseluiie
n.  Main Header lunesipdosininu
. Buq awdseylunuy

6.7.6 qaBavie (Clamp) Tuuuafa (Vertical Riser) uazdoselinseggsndn 1.500ms (5 vin)

Y

2N WUVDILABZTY
6.7.7  AAEAVRVIBLLIAS (Riser) INVioRBafnAY Drain Valve Linnguifisuazainidisierie
duq vuaitnamiendl Cap Ualany aunnvesnaiieliily asil

VUIAYBUUIA WAA7 dretie
Hadung i Hadung i
@100uagtdnnI 4”@ wagtdnnin 20 3/4
@150- 200 6”-8"Q 25 1
@250- 300 107-127@ 40 11/2
@350- 400 147-167@ 50 2
@a50uazlngni 18" @uazluginin 65 21/2

6.7.8 visluuuns Fesrevieliifiieseussfigamuilimwiesoriu

6.7.9 vieszuieihisnaieslSuenniaded Trap wazamdeslumelanemadliiiesndn 25
fadumsionuen 3wns (1 dadeuen 10 1w ude Slope Uszanal 1 e 100 1 Slope o
1 dlo 100 Idenvunavielngtudnly

6.7.10 Horinszuinwetuazgunsal asdendefiliTiRsmedmiuninuluvigesnu

dovianievieth wartesliauinisasdesdidlidenndn 600 fadins (24 1) uazdideindania aas
wandedlllfnundinunamduseadauins (Access Ways) nisindaiotiuaziaiesguiazdes
fnsa wawdnlvilszoswaifivsdmiviluindeusegunsaiie wetheenindeuusuunlufielfnsly
NuesIEUUAaY SUss A iR msdnwugunanisng wasterovethiadlide

n20i 7 182 (Valves)
7.1 anudeamslaenaly
711 guindamuaziinnsgunsalusenaurietilussuudiuenma nlnuauURkardnyen

ANADINIY AUATALazT oA MUA LT UL UANLLUULAZI8ANS AUaTalY NS ALaYaNUTAIAIUT

Y

e &

ABDINT
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1.1.2

7.13
7.1.4

7.15

7.1.6
T7.1.7

7.1.8

gunsalusenauvietdiag nildwansliluiuy wislmnudwduwasiinlissuvauysel

[
Y

PIVUILADIIAMILALAARI LRI

' ] 901 d‘d [ a [ % I3 va [ & a [
9UNTAUITNIUNDUINLANYULLALINY 92ABITUNARNUIAINY
gunsalusenauviaunazdealuluunidnyuzLasAuaulanminsaunldiuroamasly
SEUU

6 1 g v [-v) b7 -7 1 1 ¥ 1
gunsaluseneuieldesaansanuwsnuld nulalidesndt 1.5 wihveussiudeanty
sEuUrsounmMuua A lukuuwars1ens
gunsalusznauvieun agdesllvunaviiuviediigunsalfenaniinfeg
gunsaluszneuietniimud U uazfeteuAmIeU s nv U uUsEIReRaRnnel]
Tuigaaunsandeladtenazasain
gunsalUsenauvistnagdesdansligndewudnyurvesnsidaulilmindeday

ANSEUALLDUY

7.2 Butterfly Valve

wanaliluuuy
122
723
7.2.4

AOU WAL
1.2.6
1.2.7
7.2.8

7.2.9

7.2.10

721  Butterfly Valvedwiuldiuvievunn 65 Sadwns (21/2 92) uaglvanitnnui

#221a7 (Body) ¥me Cast-Iron %se Cast-Steel 1uwuuLug Type Body

Disc ¥11A7® Stainless Steel‘vﬁaBronzeﬁﬁﬂ?’mLL%QLLNI&J‘V?’]I?%L%EJEUQ"]EJ‘VI%E]GNQ

Stem 1Juwuu Through-Shaft Design

7.25 Compound Rubber Seat Ring agfosfidnwngdangufuagfiunusonisdn

Unlaadin

Molded-In “O” Ring agfasaanuuudbiiunisuseneunuulaulaglidaslduziiu
(Gaskets) warlaifinns$alua
FanUszneuiivugnmnaiuazdoddnumnzaniuvesvalieglusyuy

Lever Operated Valve l¥funarvua 100 fiadians (4 ) uazidnnin

Hand Wheel Gear-Operated Valve ffunasfiflawelvgjnin 150 fiadwns (6 i) 2
1

Position Indicatoraz@asUsznaufinuniusinanileuansuvtivesauia

7.3 Gate Valve

731  Gate Valvelddmiusinreuazida-Uninlussuuvieth

732  Gate Valvesdgwmduldiuviovuin 50 fiadiuns (2 Ga)uazidnnimnufinandsly
WU

733 Gate Valvefivuiaidurugusnats 15 dadiuns (1/242)aufswuoLaus
AUgNA1 50 Tadiuns (2 w3.) $3318991Ane Bronze WuU Screw Bonnet, Rising
Stem, Solid Wedge, Screw Ends.
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7.4 Dynamic Balancing and Temperature Control Valves (méw%’ué‘fmwm‘s‘lmauazmuqm
gaumnfiuuudnlud®) dvsuiasesdeauiuvuinlng (Air Handing Units)

TiRnkedusudanmslausrauauguugiiuuudalud@ (PICV) fivienssenveeiosdsay
Lﬁuﬁﬁmuwmiwajﬂdw 36,000 BTU/HR WiiaUSusnsnnisivavesindufidiiuneadueniosdsanuidy 1ia
asilogsaiilesmasmtanaldruuinanusuludurieasinsuasuuUauasfesannsauiusng
nslvavesthibulianamuusidsulunmuntssnsianubuiidesnts Weansoaunugungivesly
Inmgangdfifsly (Set Point) adduuudamnisinaasiidouduiuy Pressure Independent
Flow Control  wazilA1 Valve Authority 100% Ndfesansavsudasinisivavesinduiidenis

meluudazdianiszaudy (Part Load) linsilnedmuiflugisninuwiug (Accuracy) T 5%
MaFudnmsivauasatuangumglivuudaluditussnaudig

7.4.1 §59U (Housing) ¥inele Forge Brass (¥u1m 20 - 50 MM) %38 Ductile Iron
(WU 65 - 250 MM) anuduldarulsininds 360 PSIWP Tutrsgaumgd -
100C 14 1000C %Tam'aw'aiﬁﬂULLUUQLﬁ'EJu(UNION TYPE) %3 onuuiau
(Universal Flanged Ends) ﬁgqamﬁmt,ﬁammazmﬂiumiﬁﬂéjmazmsszfau
Unysluauan

742  gausudnsinisiva (Flow Regulating Unit) agnngludaisou vidnewdnndn
Uaoaaily (Stainless Steel) waz Diaphragm v1728 EPDM / NBR RUBBER
uazannsnauaNsaTnsinadiBulalugag Delta - P Range laisindn 600
kPa.

7.4.3 Iﬁﬁﬁﬁm%ﬁﬂé{‘i Pressure / Temperature Test Port denTatnausuwas
QmwgﬁmaaﬁwLﬁuﬁ'mqLsﬁwLLazaaﬂéuaqsqﬂU%Ué’mwmslwa

7.4.4  ¥dulada (Actuator) TWiduwuy Proportional Control T8 uszuulniin
24 VAC / 50 HZ Iﬂ&lmNﬂiﬂ%‘uﬁmﬁyﬂmﬂ’mﬂulﬁﬂ;}éﬂLL‘U‘U 2-10VDC %50 4 -
20 mA uazanunsnasdandu (Feedback Signal) lﬂé’ﬂizwmuaummi
WUUSALUTR (BAS) iitouanimasnsnnisinadiedayaamauuu ANALOG ie
DIGITAL #aii 98 LCD uusa Actuator Ll suansnadoya lusendnenns
USUuss (Setting Data) WaZUANINASHITINITINANADAYTIINITVINIUVDIA U
Wie GPM 138 LPS fuSouves Actuator #eaidlu Enclosure Class IP 54

7.5 Drain Valves ('na';ns::mm:lf{"n)

7.5.1 Drain Valves \Juluu Plug-Type IﬁamﬁgﬂuﬁﬂLmﬂqﬁﬁﬁqmmizwﬁa% %]
dmsudalanaarnznausenannszuuyieth viawdlefausnuudue

752 Drain Valves 9zdasfnsslusumsfianunsawiislalngdne uazazainlums
1595091

753  Drain Valves axfasflvunnfimnzaufussuusietiue

754  avdesavioain Drain Valves lUfisiilusumsimanzan uazliiusunsne
iy vesinihile sszunethile a9 vemuduuziveagrunmy
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755 98969310 Drain Valves U azdosdudabiwdumun tulminnisazidnvaaviaiile
Uaoe1iniieg1957a157

el 8 gunsalusznauviaurluszuuyiuainia (Piping Accessories)

8.1  AuAaInIsinanaly

8.1.1

8.1.3
8.1.4

8.1.6
8.1.7

fsudsdavuarinsagunsniussnouredlussuuySuennafifinuandd uasdnuaei
gniiemnny maliasazderimuabidulynusuuuazsenis auanansaldnislamuas
auysal mudideans

punsaivsznouviotinegiflduanslflunoy wifleusivuuasyilfssuvauysal
Batuazdesinmuazindiliingg
gUnsnivszneuvietnfifidnwausieituasdeaduganfoeiieaiu

pUnsnitsznaueth agfeauuuuiifidnuusiasauantifivnzauildturesvaily
JEUY

gunsaiusznavvieddesanansanuusaiuldauldlidesndt 1.5 whoswuswiudsgaly
szuvvSenuiifmunlilunuuuasens

gUnsaiszneuvion asfesdivunauifuriethilgunsaifnannfndoe
gunsaiusznavienfifiaus i uasdese et senuiuulszsasdesinnall
Tuidsanansawnisldieuazazain
gunsnivsznauviothasdosinndligndesmudnumsvonisldoulildindestuas

ANSAUETLIDUY

8.2 Flexible Pipe Connection

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

8.2.6

Liazuanslunuunselifiny JSudnsdesinddonsseuiiolesiunisdiiiuaing
Y] - saa Y] - Y] R Y A ¢ A
duaviilouaingunsaindussduasiieuludissuurietmielassaieigunsal viossuy
ViotaRneg

Toregaudmiudoniudu-eanatnaTesguinluiuy Rain forced Neoprene
Rubber(Bellow Type) @ansanunsenuldanu (W.0.G. Pressure Rating) lalitaunin
2,068 Alavraana (300 Uaunden131917) Neamaiildaulaiiu 77 ssmieaiya (170
perLsuleni)

Y N o ¢ a a Y < L Ay a
JarppaufdvuinaunAugnats 50 dafiwns (2 17) wazlannindvesialuuinien
(Thread-Ed Ends) uagntanalaaldindes (Threaded Connection)
Tasiogoundvuinaurigudnats 65 dafiuns (21/2 17) uaglvgnirdvesauuun
wUau (Flanged Ends) uazdntanalaglduuiulau (Flanged Connection)
nsfaasuuunelaslduuinUaudesdl Guide way Stopper tialasdunisidsniedu
\H9I19INNSEARIYDITDRD DU

| Y da o A ° o c{' a a' o ] aa a
drudesagounannslunduadmiugaiionainanisiadsuiivevislunsiiennsiia
nynflaivindy (Differential Settlement) Tinazuanslunuuselifiniy
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8.3  Expansion Joints (Yafauuugnuazingi)

8.3.1

8.3.2

8.3.3

8.3.4

Expansion Joints 1Juwiin Pack less Construction Externally Pressurized

Guide Expansion Connector

Expansion Jointsld@ng sluszuurieindsiinisadnarmasivesiatiuaslu

svuuvietiy Falaianansafnge Expansion Loops wie Offsets 1#

QawRaBafiutiumun (Anchors and Pipe Guides) 9aw3aBnagdasinsalumumis

figndfeamnzaunuiuuzihuegmumy

Expansion Joints wWugianuiutaudeamuwsaiuldauldlisiniil.s whves
WorkingPressure #3onailszyluiuy

8.4  Strainers (QUnsalAnua)

8.4.1

8.4.2

8.4.3

8.4.4

8.4.5

8.4.6

Strainers I%ﬁm%’uﬁamwfﬂLsudl,ﬂ%qguﬁwLLazﬁﬁuq auTikansluLuURIAnTY
WeslUULUY Y-Pattern

Strainersyuin 50 Jadwns (2 §7) uwazidnnd ¥n e Bronze WUU Screwed
End

Strainerywa 65 faawns (21/2 1) wazlngni1vimay Cast-lron WUU Flange
dEnd

WHUAZLATINNKIYIIAIE Stainless Steelausananvananslalaglidesnen
Strainers DENIINTEULTOU WNUIANIEATULATIVOL Strainerdiflawin 65
faduns (21/2 i) warlnajnindesindniasdmsussuonsieuficvunnlidn
A1 15 fedwns (1/2 ) nseuriivieduuaziida (Cap) Yanevieisline
Strainersfiasanunsanuusaiuldenlglaisnnia 1.5 wihwes Working Pressure

vidonuiszyluiuy
sum@suaagmzLLﬂiﬂoﬁ’ﬂmq%é’Tmﬁmumﬁaﬁ:—
YUIA ANTUDT YUIAG
founs (1) GERIE

20 9 50 fladlns (3/4 thie 2 42)  0.75
65 &4 150 fladiuns (21/2 Thile 6 T2) 1.50
200 &1 300 fadiuns (8 thile 12 2  3.00
Tuajnin 300 fadwns (najnda 12 33) 6.00

8.5  Automatic Air Vent (aunsallaainiadnludlf)

8.5.1
8.5.2
8.5.3
8.5.4

Automatic Air Vent t8uuuu Direct Acting Float Type
anasguavdIuUsznounglurinaly Stainless Steel
Body and Cover ¥1nag Cast-Iron

FuAveWiesiaw 20 fadluns (3/417)
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8.5.5

8.5.6

8.5.7

Automatic Air Ventfiasanunsanuusaiuldaulalisinii 1.5 wiwes Working
Pressure W3amufiszyluiuy

naumrelyl Automatic Air Vent 9¥fasdl Shut off Valve Usgnausgalgdiu
ynaFueInFeanazdasavisluslingahiuthiis (Floor Drain)

Automatic Air Vent a¢faafindfigngsanvaaiauiuarlumunisiifionne
agamogluszuuvionienuiszyluluy

8.6  Pressure Gauges (Un3alinA1uAL)

8.6.1

8.6.2

8.6.3

8.6.4

8.6.5

8.6.6
8.6.7

Pressure Gauges tJuuuu Bourdon Type dmsutamusureninudiuanld
Tukuuwaz 318013

Pressure Gaugesfiat30uyinag Stainless Steelnunununasiaunigugnaiall
founin 100 fadwns (@ 19) fanavunuIUnueglugia15084200%09A8
suildanuuniiy Accu-Racy 1% Ua9dNauunuIuny

figunsaiusuenignsfedle

anadnilgenuanduilansusenisiaduiuns (ke/cm2) Jounsion119in
(PSIG) #Saun3 (Bar) wisedlauraaia (K Pa) wieladunsuson (mmHg)dwmsu
AuFuTisINIusIEINIA

Pressure GaugesLLﬁfazﬂm%ﬁaﬂﬁ Shut off Valve Wa¢ Pressure S nubber
Usenausiuegniy
anuslfnudedliunitanuiugagaiiusnguuainavur

Pressure Gauges iiuvaamaniifiansaw(Corrosive Liquid) asfaalusila
Chemical Type with Diaphragm Liquid Separator

8.7  Thermometers (gUnsalingaungi)

8.7.1

8.7.2

8.7.3

8.7.4

8.7.5
8.7.6

Thermometers WuluUnaaaALnwin Adjustable Angle finsouatnasna 230
f0dwns (9 12) meslufivesfndalidmiuingungfivesiwieveunaiiinu
1w-eenanieseLazgUnsaifiuanslilunuy

Thermometers fai3auiAY Cast Aluminum In1uingaumail (Stem) g3kl
Youni190 dadwns (31/217) wazazdeudentasaina (Scale Range) 1%
mmzauﬁ’uqm%gﬁﬁuaaﬁfm%ﬁummmﬁ%i’@mumﬁmmLLaJué”l (Accuracy)
+1/2°C
fgunsaldmivdsulinunynuvevieslufiveseglusunisivanzauuay
foanslel

Thermometers agdoudenldaulimunzansuimiovonvaiuazgamnd
YOI

Thermometers azfoduiuy Dual Scale withCando F

Thermometers usiaznizdasfiafasauiu Separable Brass Well Taadl
Connection WUU Swivel Nut #3akuu Union #3 Well 3gdasdiainugian
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wrldluriethldegneues 50 fadwns (2 @)
n. dvunsinseturetnvuindnnia Weenevelagldaiuniviedone
sinee) Usznaulunsingg
1. 1914 Separable Well Auviefiviuauiu  Tdidsiannnumuivesauiu
vuvisarlidenldiuuniueny (Extended Well)

8.7.7 Thermometermsfinasiimngs 1.50umsinniuvdelusyduaenifiedioso
N1591UAN

8.8  Flow Measuring Equipment (@UnsaldnuTunaui)

8.8.1

8.8.2
8.8.3

8.8.4

8.8.5

8.8.6

8.8.7

8.8.8

Flow Measuring Equipment w%aq‘dﬂsaii’m%mmmﬂwasuaaﬁﬁLUuLLUU Annubar
Flow Measuring Station uaziindenaiasiedmiuiamusununisivavestn (Portable
Meter Set) w¥ousia Master Chart Ssanunsaetueiiioonsnldiugnuianiunssedalus
iounasousewi nasuadesied aunsnndouseldazaniaedansindmiuse
s¥MNaA309in wag Annubar fmNE1 4 WRT $1UAU 2 Lau weeNEeuTIT Mgy
ndes infesindannsntunldnuldiud wdesddiionisiatuarisnisldindostni
seglundenie

mendsmsdasusugSuindiomouieiosin 2 yalviiuuantRvesindns
Lﬂ"%’laaﬁai’mmﬂ‘%mmmﬂwammﬁ'}LﬂusjjﬁmﬁmﬁGum Eagle Eye Flow Meter %39
Wguwi
‘1/3ﬂ@i’ﬂLmﬁﬂﬁ@mﬁgﬂqﬂﬂiaﬁi’mﬂ%mmmﬂmamaafn%ﬁmﬁm&%maaﬁ’m%ﬁm—ﬁmwi@m
QuickConnect Coupling Connection améfﬂa@jma

Annubar Elements ¥i1a3e Stainless Steel aunsanuwssnuldanula 2,068 Alaurana
(300 Uounstensnaiia) flgamnii 204°C (400°F)
puUnsaiYaUsnanisinavesindugdndasives Annubar by Ellison Instrument
Division Di Eterich Standard Corp #5Lf18UL¥1
yniumisiiiasunsalinsinaunisivavesihaedosdiueneaniemiunislduuy
o¢] warUoilagfauans Station Number Meter Setting uaga1iiguldiuugnuan
wassadalas (m*/Hr) videunaaeusiounit (GPM) viodnseeiund (L/Sec)
HosefazinnlflunmsfindseugiugunsaiiaUimumsivaresihazdosdannsoniy
gUnsaiinUimnamslvavesianlssuganifiead

8.9  Bolts, Nuts, and Washers (¢ing, flanuazuniu)

qﬂmaﬁﬂizﬂawaﬁmwﬂ ffnsrefurenuunuuUaudsazdedl Bolts, Nuts Lay Washers
gnUsenau sIuegAly AmuAlY Bolts, Nuts waz Washer ¥ae Stainless steelsymineunulauma
dosUsznuegizdewiUsunuensdunszvaenldogaie
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vu99dl 9 M3BuAUATes N13UFuLAIsTUULazn1sIaaauUNsTFaI (COMMISSIONING OF HVAC)
9.1  anudeinisialy

NaUNTTNTIITULBUNUNIAGATIEY HTUINALABIINITNAFRUTTUUUTUDINAKAE ST UIERINA
savmn ieliulaingunsainnegrwhauegsgnieaisufesmudn Tnglinimeaeaiuniois

sruvdailosiudunm 3 fu fuay 12 Halus neainieTeadunan 2 u udwhnsmeaeuiduedesivl
80 3 Yu sruuUSuomeyaladifdnwarnsldausoiosiunasn 24 Falus W Suisinsmeasy
sruvgatuiadetudunat 7 Yu mevdsnismaaeuligfuisdusuduaednuaidnusinssuudiu
9IMALAYSTUIDINARES IS USosauysal wavannsaldanldnuaissasdvosdindig

9.2  dayavaimnaseu

Fiuisdestuiindoyaiildannismaaeuluusazass aduuuuresuiifidnuazadiofunuy
11M5FIUVRY Associated Air Balancing Council usdiasldsunisiiugeuluseasiBenaingindieneu
fudunsdniuuurlesunsmaaey Susasssuudesdinon 3 ¥a waswiasyadessryfedessuu ude
aufigavenadosiivhnsvageuetisiniaunounamaasunnass fiuiefesfuusaeioadiofldluns
asineq Iegnipafipamsadonou Atuiinlusuuresulusazyhmsveaeuszuy Feadudisldase
Mne3esin Tnedalidesdiisiis Correction Factor suiflosananuiianaiavediaiosinusetisla
fiedu Faelatufings violidesnislidnsinoan saviinisynaveenlnawdinun wiliiinismnaey
waziunurealI1dedadudndneuegdne w ity WuerAulidafiaviu mnnavesnismeaaey
U51n4931 MsvihuvessyuulalianunsaldauldnuingUssasdveadindng gsudnwesiuiinveulunis
uilvuresszuuiiu viedwiiAeades udwhnmanaaeulmidnedilnefidndrauniiginidrssudlaod

SEUUIURaNnsavihauliegsauysaln AN BINITUAT

9.3 n1snagdauLkay VALIDATION CLEAN ROOM

MSNAERUREY Clean Room %%U%ﬂﬂﬁ]%ﬁm%’mu%ﬁwﬁ%U Validation #84 Clean Rooms lagianng
Tnenauesedsliigininaioimnsivinuidugidensgisies 3 U lnenmsmeaeuiivhie Test Report
agatiousil

9.3.1 Temperature Test

9.3.2 Room Pressurization Test

9.3.3 Air Flow Volume Test

9.3.4 HEPA Filter Test Leak

9.3.5 Room Relative Humidity Test

9.3.6 Cleanliness Class

T,mEJQ’%"U51@éfaaﬂﬂwami'mmaauﬁg@wmdquauiﬁﬂdﬁwﬂﬁudmaimu
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AT 10 WAANSEU881NA (VENTILATION AND EXHAUST FANS)
10.1 Weay wuu CENTRIFUGAL

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6
10.1.7

10.1.8

10.1.9

#as (CASING) vivneimanndn avmmulaidindt 2 dadlums FAN SCROLLWAE SIDE
PLATE 7 §asioffuluy LOCK SEAM %38 WEL SEAM atnsselflosmasnuuingidu wiu
nssansdesiuaiiy wagnudniguen 1nsEIUlSIUENER

Tuiia (FAN WHEEL) 18uuuy MULTI-EILADES, FORWARD CURVE maiiseyluuy visne
wiinndnsesgiiillon Wiunssuitlesiuatinauuinsgiulsanu guangaluiniinis
sy anuudeusaliadesy ilesanmsissanuids (ACCELERATION) wagussiuenne
Tutte dedldfunisusvaunadvislurazmngad swazvuiavau (STATICALLY AND
DYNAMICALLYBALANCED) 3119101599 1UEH&R

waRanridemanndn aunsanunensldnuldanianusiseunie Tuiesnin
2 whwes mmiiaseuiidennisldau

naugndu (BEARING) LJuwda BALL BEARING %3® ROLLER BEARING Wuy SELF
ALIGNMENT 11 ongnislauedslaitiosndn 100,000 42las (AVERAGE- BEARING LIFT)
ns8nasedanunsasi 1dlasie ndugniiufiogmelusninan vieilvieaulniindndes
sioviesnasyl (GREASEFITTING) sonsndsqadiannsaiinsldazain dumnsmdugniu
gowinaui Ligaatuvdslothaintosess wdosegiunsaduninmegaoiniadi
anuiaufieananuiniinay (FAN OUTLET) daslsiiiu 10 wnseeduit (2,000 se
w191)

fhiinaudioailsyuneinfioradieganelu waziiudngald
flaildszylfidusgrsduinanazgndulaesinugaanenu wazyiaduiinuseunuis
aewulsl filhaseuanennu (BELT GUARD) wilafianunsaiarnaniisouiinaullaglsl
fioe nonuawmBsLAHIATEVAEIIUREN TedasRnssaglulasigunsEatuieaiugiu
2l

finauvuadniianansndsanldliiiu 800 gnuiainasiewd Whdenyaduindouinay
JuLuy  DIRECT-DRIVE m 1wt invunlutuy VIBRATION ISOLATOR 18 uuuena
ACOUSTIC PAD aamulaitionndt 9 fiadlaumns (3/8 {i2) wdo RUBBER-IN-SHEAR
VIBRATION ISOLATOR wasinasvunaluaidunuuausaviingl ACOUSTIC PAD 584 uay
1% STATIC DEFLECTION laitfesndn 19 fadiuns (3/4 1) il ofuthmidnlaifn
MAXIMUM LOAD  mufiuztvedsnge

10.1.10 A6 s naNvuIalng Aeeil ACCESS DOOR @1 m5ullnonns198au LaginnIm

azonnnely Weaulalidasnanvieau

10.1.11 naunnyaiidefuvieausossasentiuUau (FLANGE) wiensisiins FLIXIBLE DUCT

CONNECTION THlushusmidlndvinassnniian

10.1.12 Unnwaas (INLET wag OUTLET) filddefuviean dadldnzunsandn (SCREEN) wiinlal

WWuady YUIAYDIVDINELNTILENNT25 Taduns (1 @)

10.2  WAANWUU Axial Flow Direct Drive
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10.2.1
10.2.2

10.2.3
10.2.4
10.2.5

10.2.6
10.2.7

fed (Casing) Yhenweglilleuviewdniunssuistesiuatuuaznudniouen
Tusiauduuuy Mixed flow wia Air Foil vhdsogfiflouviomanldsunisusuaugadis
N static wag Dynamic

nsduindeuluialiuiuy Direct drive UBLABTANLNINTZIU (Standard Model)
Vibration Isolator {uluuaU3s

finauduiisiedurioaulsisiosy Flexible Duct Connector Milusumislndwaassn
e

seaunsUesiunewmas IP44

Arnuduauiuyila Class B

[ [ 1

naani 11 nMsmdlasiunisnnsay sad uasdgyanwal

11.1  A21ufa9N1sN2Y

11.1.1

11.1.2

Tufihalavennuie newhdnlufadsluny Feshunssuiinisdestunsunsou uas/
yiomsnamuiissyliludormuaidnnusznis FBnsmadesufidaudeuuziiues
Utminandlaoinsanse aesins gunsal vieTanla Aldrwunistesiunisynseu
yFnnlsanuguannudannasanuiidisesnasn ya Insesnsvatuduuazdu {5
Tefesinmsgensy In g waendlnseuies lnglasuanuiureuaingaueu
Tusgmitsnsmale 4 fnnu §iudreieanisdestuilidnenasuuiiuniuargunsal
TndiAesdu mnifnnisveaidiou feshanuazeiniuil wademsla fidatu fesey
TuausuRngeuessusneieau

11.2 AISHTPULALNITNIANUELDIANURNINBUNIE

11.2.1

11.2.2

fuilaveiidundn violavsiitidiunauveundn

11.2.1.1 Wldindosdnaiunusessadonuasimilnngg anduldulsiain vionseay
nedaRanulfissunazynenaiuvisenliiSnunsemomdansvaiu
ez inguuanUasteenaniuisimiuazeraindliliiesuleiude
ﬂ;ﬂﬁumﬁauﬁmmmﬁaaq Tneldituussnnszmely (VOLATILE SOLVENT)
i e viedntufing Waguaneqads wiildthazeindrdnadmisauin
nuazernieuuiaviouhaulviuisain Jmndsosiiumufuusiivosnan
1n8LATIASA

11.2.1.2 lunsdlifnutunsgnmamdeudosedidueenteuiaduinnunssds
UIAY

Nuilaveii Ll fdrunanvesndnliianuazenlneldnszaiunine ududadae

dhifugu fuldindosdnnionvasarnlneinun udasesiuiuiadensduasndnd

1%
=

wdeudengd Wilduendagiiovdnasulaiiuwasdueennaunidsesiuiuivewns

LY

pegia wanadn vewndes Idamenszawnseney udildurendagmdndunounid
eENTY
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lassnisesnuuueinsitieluaiunsziiesd angunndmansidsne1uia
$18N13UTENBULUUIMINTTUTZUUNNITUNNE

113 nsmavsenud
11.3.1 lumsmausiaziu fediarimadluuduisaindey adsmaduses WG
11.32 @ilim Uszneuded 2 daufe
1. Asosidlddniutlesiuaiy uas/viaifieliBainzsewiadiuniiiuian
2. Avtuntilddmsududindeutugaiing iielfidunsuanssviavesszuusine
11.3.3 Ussnmvideviavesdinld Iidulumuiissylumsunislivssand auviievesian
1.4 gsnsiiusanndauviinvasdanluaniiswindon
YIAYDINI TN sl U%Lamﬁﬁﬂawu%uqq /
Uinaiimsunseugs
BLACKSTEEL PIPE %uﬁ 1 RED LEAD PRIMER ‘vau i1 EPOXY RED LEAD
BLACKSTEEL PIPE & SUPPORT %’uﬁ 2 RED LEAD PRIMER PRIMERGUJ‘LJ W 2 EPOXY RED
BLACK STEEL SHEET il 3 avfuwih ALKYD LEAD PRIMERTufl 3 umii
SWITCHBOARD PANEL BOARD %’uﬁ 4 @viuntin ALKYD EPOXY

Favi197n BLACK STEEL SHEET

Fuil 4 Bvrunth EPOXY

GALVANIZED STEEL PIPE

GALVANIZED STEEL HANGER &
SUPPORT

GALVANIZED STEEL SHEET
Tunsalnlilase

3

€

v A

Fuil 1 WASH PRIMER
o Uy 2 ZINC CHROMATE
PRIMER

7l 3 Avfunii ALKYD

YUN
4 @MUnNTn ALKYD

€

Qe

'
a

YUN

Qe

Fu7l 1 WASH PRIMER
o Uy 2 EPOXY RED LEAD
PRIMER

v '
v A

JUN 3 @UNL EPOXY

JUN 4 FANUNL EPOXY

siebildarunt 1Wudegiiilen

a a

- ALUMINIUM STEEL PIPE
- ALUMINIUM STEEL SHEET

w1AYBIHITEn UL UiL’JElJVlﬁﬂ’NJJ%‘LJQQ /
UShaiinsunseugs
PVC Pl Fufl 1 WASH PRIMER Fufl 1 WASH PRIMER
PLASTIC PIPE Fuil 2 Avfuntir CHLORIN TED | #uit 2 &viuniin CHLORINATED
RUBBER RUBBER
Fudl 3 Aviumtih CHLORINA Fuil 3 dvfumtih CHLORINATED
Fudl 3 @viumtih CHLORINA RUBBER
CAST IRON PIPE Fu7l 1 COAL TAR EPOXY Fu7l 1 COAL TAR EPOXY
SNV lAAUMY Fudl 2 COAL TAR EPOXY Fu7l 2 COAL TAR EPOXY
COPPER TUBE Fuil 1 WASH PRIMER Fufi 1 WASH PRIMER
_ STAINLESS STEEL PIPE 7 2 Avfum ALKYD Fudl 2 Avunth ALKYD
_ STAINLESS STEEL SHEET | 4ufi 3 @vfumii ALKYD Fudi 3 Avunth ALKYD
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RNIZUTTULUTUDINALAE
LIGHT ALLOY Fufl 1 WASH PRIMER Fufl 1 WASH PRIMER
LEAD Fuil 2 At CHLORIN TED | 4ufi 2 &vumiin CHLORIN TED
CONDUIT CLAMP RUBBER RUBBER
CLOSED CELL FOAM Fuil 3 Afumtin CHLORIN TED | it 3 @viumiin CHLORIN TED
PLASTIC Tduauduans swad RUBBER RUBBER

8L~ lunsaindnisdendiioaainnisidon n13dnRIe N1sUansensvinges Talddsesiudinan
ZINC RICH PRIMER flouasdsiuvii

[ 4

11.5 sWaduazddyanual
1151 nmsmastumi uansswadlimanaoniadusie snfuinieduy dnmsfuauuline
lawzasesituiniu
11.5.2 Tuszuulniliuanssiadianiznsedi CLAMP vewiedosans waziinseundosdediy
Wi

[

11.5.3 uIAkaUSHEa (WRn1evioNuauIl) Wasdidnys Muuneall

Yuane (Dia.) AUNTIVBILOU YUIAGIONYT
Ve
20 1y, (3/4")-32 1y (1 200 w3 (8") 1500, (129
1/4")
40 wy. (1 1/2") -50 w1 (2") 200 . (8" 20wy, (3/47)
65 uy. (21/2")-150 1w (6" 300 ww. (12") 32 uu. (1 1/4")
200 4. (8")-250 w3y (10") 300 uy. (12" 65 uy. (2 1/2")
300 1. (12") wnnan 500 313. (20") 90 . (3 1/2")

[y

11.5.4 szezU0Mausiad SnusdndnualuazdydnualuanignAsuanafians muundusadl

o

1. ynqszezliiiu 6 1Wns (20 vn) vawvislulwings

q

N

Indsiumtanamnsa

3. \lefinmsasufianng waz/msedviewsn
4. levieruriuna w‘%awzqﬁu

5. U uUAUINIg

[

11.5.5 Muupduassia uazdydnwalnigg aumseeiad Lasdydnvel
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Gl TwaziSun dadns  siad _ Hgydnwal

1. N8-519 anglniinmasund N G i

2, vin-519 enelluilignidu ; duaduun (N

3. Ne-519 analwihauauszuy USuonauay A_C R} Jen
SEUUTEUNEDINA o

4. gunsalIu B0 Larsesuuyie Viavin i LY -

5. DISTRIBUTION BOARD & MOTOR CONTROL _ NaLihN Gl
BOARD syuulniunf - }

6. DISTRIBUTION BOARD & MOTOR CONTROL _ A He
BOARD szuuluihanidy a

o P2 ¢
A 12 518%9UN30ININFIU

nsiasaneverdninanvesgunsalingg Nldlulasenis WEsudneiasanansetendnsdoue
nfloglumsstnsaradudusn dvnsedendnduriiseyliliaunsofnsedunusvunels veer
iuendndurnnanlaedlasuavansiaiaunuAliudunnadesnuuuiagaivaueu iieveeysla
ﬁmimﬁ’a@qﬂﬂiﬂiLﬂ&JUmeﬂué’wﬁ’Wiam

T Ad vy v v Yo fa o ' 2 A v a o ¢ v ' )

wilunsalngsudnetenslddangunsaliiisuwinueninilennilassysenandugid1saiaiug
ASuinsdestuannanavsetetndadlainiu Alnalidsuirdaunsadenldndndaeiiszylila e
Hoanwuuldnansanwaglianuiuveuliaiuisalddanaunsaliiouwinlauas geanuuumiudd
o & v o A ~ a v v o ¢l % 9] P a v Yo
TduspsiimimageuieiUisuiisununmiuiuTangunsaiissyll Ingldaaunneaeundedasunis

audRvNgeenuuuazmuanuney uazaAldaielag Adatunnu §sudsdendugdiszanldane

W

seTondndnaiildlulasenis Usemeguan

1. Cleanroom Control Unit (ORCU, AICU, CRU)
Analyst Local
En-Hysgienic Local

AL-KO Germany

2. Negative Pressure Control Unit (NPU)
Analyst Local
En-Hysgienic Local
AL-KO Germany

Aan135uAn audu-gle 1-37  uszuudiueInekazszuIeeINAdmsueIUasnte



lassnisesnuuueinsitieluaiunsziiesd angunndmansidsne1uia
$18N13UTENBULUUIMINTTUTZUUNNITUNNE

URINYIFLUINUNTIEINY
MUY 42212 S18azBenRENYLY
BWIBIUTEUUUSUDINALSY

Heat Recovery Condensing Unit (WHCDU)

Analyst
En-Hygienic
MUNTERS
Air Filtration
En-Hygienic
Japan Air Fitter
American Air Filter
Camfil Farr
Copper Tube
M&E
HANA
N.B.C
Galvanized Steel Sheet
Thai Galvanized Steel
Singha
Blue Scope Steel
Diffusers, Grilles & Louvers
Komfort Flow
Flothru
AS&D
Esco Flow
Direct Digital Control (DDC.)
Analyst
En-Hygienic
Honeywell
Electronic Frequency Control (EFC)
ABB
Siemens

En-Hygienic

10. Temp & Humidity Sensor

Analyst
En-Hygienic

Honeywell

11. Diff. Pressure Switch

HUBA Control
Siemens

En-Hygienic

Local
Local
USA

Local

Japan

USA
USA/Sweden

USA
USA

Japan

Local
Local

Local

Local
Local
Local

Local

Local
Local
USA

Switzerland
Germany

Local

Local
Local
USA

Switzerland
Germany

Local
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12. Pressure Gauge
Dwyer
Siemens
Safe Gauge
HK

13. Diff. Pressure Air Flow Sensor
Analyst
En-Hygienic
Dwyer

14. Room Diff. Pressure Sensor
Analyst
En-Hygienic
Dwyer

15. Back Stee Pipe , Galvanized Stee Pipe
Thai Unian
Siam Stee Pipe
Saha Thai Steel Pipe
KLM

16. PVC Pipe
Thai Pipe
Cement Thai Pipe
Bangkok Paiboon Pipe

17. Closed Cell Foamed Elastomer Insulation

Aeroflex
Amaflex
Maxflex
18. Pipe Insulation
Aeroflex
Amaflex
Maxflex
19. Gate Valve
Kitz
Toyo
Crane
20. Drain Valve
Kitz
Toyo

Crane

USA
Germany
Taiwan
Finland

Local
Local
USA

Local
Local
USA

Local
Local
Local

Local

Local
Local

Local

Local
USA

Local

Local
USA

Local

Japan
Japan
UK

Japan
Japan
USA
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21. Butterfly Valve
Kitz
Key Stone

Crane

Japan
USA

Japan

22. Dynamic Balancing and Temperature Control Valves (PICV)

Flowcon
Griswold
Flowmate
23. Flexible Connecor
Tozen
Mason-Flex
Metraflex
24. Y — Strainer
Kitz
Crane
Toyo
25. Automatic Air Vent
Armstrong
Valmatic
Cla-Val
26. Flow Switch

Honeywell

Barber Colman
Johnson Control

27. Pressure Gauge, Thermometer

Weiss
Weksler

Trerice

28. Ceiling Fan, Exhaust Fan

Panasonic
Kruger
National
Mitsubishi
Ruck

USA
USA

Local

USA
USA
USA

Japan
UK

Japan

USA
USA
USA

USA
USA
USA

USA
USA
USA

Japan
Switzerland
Japan
Japan

Germany

e lunsalseazdenusenauluuiitemvualinssiuneazdeawuulngafenuaiumaizay
warUsglovilunisldalaennen ssunisgarvausuduginarsanivyey
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