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3.1 muﬁ'wmazﬁﬂﬁguﬂ%’aqﬁwﬁ%éuﬂixﬁw%qumuu Oil Free Magnetic Bearing
Centrifugal Chiller syursaufeusiet vumnsiaruusanlidesnds 280 fuaitudu
w¥oufnea Spring Isolator 'fladﬁ'um35ua::Lﬁ@um'mmmgfm‘umQ’wﬁmasﬁﬂmimé"auqﬂﬂim"l,mj
lawn Butterfly Valve, Flow Switch, Thermometer, Pressure Gauge, Rubber Flexible Joint il
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ASHRAE : American Society of Heating, Refrigerating and Air

Conditioning Engineer

AMCA : Air Movernent and Control Association

ASTM : American Society of Testing Materials

ARI : Air Conditioning and Refrigeration Institute

ASME : American Society of Mechanical Engineering

JIS : Japanese Industrial Standard

NEC : National Electric Code

NEMA : National Electrical Manufacturers Association

SMACNA : Sheet Metal and Air Conditioning Contractors
National Association

TIS : Thai Industrial Standard

UL : Underwriter Laboratories

AHRI STANDARD 550/590 : Standard for Performance Rating Contractors National

&
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Association

AHAM : Association of Home Appliance Manufacturers
API : The American Petroleum Institute

| VDE : Verband Deutscher Elektro Techinker
[EG : International Electrotechnical Commission
IEEE | : Institute of Electrical and Electronics Engineers
. - AmnTsuanIuLiIUsEAlne
an. : m3lwiheugiinig
uan. : mmgﬁuwﬁmﬁm*ﬁqmmwnﬁmmwizLmﬂl‘ma

wsgswUnaRnIduaTunTaYINYNEUN.A. 2535

5 aseeintdy (Chiller)

m‘%mﬁ’nf’uﬁuﬂ5ﬁauﬂu'§umm§mmm§w§m Usgnauidugaduianainlsanugdudaly
AaUsEIMALAZRIUNITIAGEUANSIOUE (Performance) MXLIATEIU AHRI Standard 550/590 lnag
iaueTIARssuuend sUsyneumamaiaitldunisuses AHRI Standard 550/590 atiuagn o
Fufiiauesian smdauiuluauesiauiieUssneunsinnsan uaglunsliiauesalddunsinds
nnmsaatiu 1 ui fuissdsuuuluiusesmsousnvhaiueueiesiiibuiioonlae
Isamu;ﬁwﬁmmw%’amﬁ'umia'ﬂua‘um‘%‘lmﬁﬂﬁ’ﬂLs”iu’lﬁf'fumaamﬂ'u 1 8nads Tneeazideaveaniani
dbuiisstaluil

5.1 Lﬂ%‘lmﬁﬂﬁﬁLﬁuLﬁULLUUIu@Jm% (Modulan) fianansasesumifisuunansyianuduls
Tawansaviarmbunnlabitosnd 280 fuaiudu gnesnwuuindwiussuulwia 400/380
Thad 3 wa 50 15m Mansviiainadu R-134a wie Non CFC TnefiinTasind i udaaiidrnisly
wasauluilsiiiundn 0.68 KW/TR flangivan 100% §19397 Entering Water Temperature 55
°F (Evaporator), Leaving Water Temperature 45 °F (Evaporator) & @& % Entering Water
Temperature 90 °F (Condenser), Leaving Water Temperature 100 °F (Condenser) wagin1514
(I GERRIVY ﬁ;ﬂé’ﬁqﬁqqquﬁﬁmﬁmﬁ'uff'iamusiwa@"l,mﬁuﬁﬁmmmmmg'm AHRI Standard 550/590
LA 0.36 kw/TR Faiadeininfusesusznaudieguniaiaie 4 liun remnsalses
(Compressor) 8witsisines ( Evaporator) AaulnuLes (Condenser) Sidnvnseaiindiandunudu
1147 (Electronic Expansion Valve) lulasluswaiwasmoulnsa (Microprocessor Control) wag

[
a W

gun3aidu «q legfndseguugulavsyaioitunslusiuaiasiineguy Isolator dmiudinsegiu

e Ndai ATl UENERnTaYInU LY
5.1.1 apuwsaiwe’ (Compressor) {WuuUU Centrifugal Compressor Insyalusinuazunuiman
vasluinsasiume Axial Bearing Waz Radial Bearing ¥fia Magnetic Bering niaugairuisoiin

A wazUFuannavaunamasndiwiaInsingu lnaldsuniseenuuuuazindauiainlseany
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Q’wam lnspauwsagasiluuwuy Ol Free Centrifugal ¥ilm Magnetic Bearing Usznausinunnu
wowmeineuinsdestuadoulaonss fuemeslédunseaniuulildfuszuumunuLuy Varable
Frequency Drive finsai3sudosumdonunuduedas (Unit Mounted) nlssnuguda Fudauniely
pounsarweslifinisldavasiu (Oil Free) Waruuidnaminudulunisssuisanudouses
YARIANDIABIAINTATDT UAZUNIINDTAIUANBIEAYSeTinduasRBSA DS
51.2  dwildaiawasi (Evaporator) hagmoulaulaes (Condenser) Wuwiln Shell & Tube
Flooded Type ﬁ‘lﬁ%’ummgm ASME Pressure Vessel Code wazvia Copper Tube way Water
Boxes gnaanwuulhildiainuduldanu (Designed Working Pressure) ladsinnda 150 Yausde
151987 WaERIUNTARDUAIINGY 1.5 ivesnnaduldny wazamduanaden (Pressure
Drop) insdialaiiu 15 ‘vgmfw uaziih Wa-da o dwduiianuazenave i Tapping 2u1m
wzandmiuiinga Control Bulb wazuasinfIs 9 m‘m'm@wu‘%mmaﬁﬁnmwmﬁuﬁlﬂﬁq
Burvatamastgunsainupumsivauuudidnnseiindidndunudunds weldanshaubud
USinamngauaiunisznisieuetadesinindu sadeiinishiadendadaneu (solation
Valve) viamssdugauazsudsvesaomsdisesuazyn oldlunsinfivansianudulunsdi
imsdeumhgiladhiiinansevudanaumsaaeisduildmuor
5.1.3 ﬂﬂiﬁmaunumuﬁﬁwﬁwﬁu wardufifiarududu g Aa4vameauIl Closed Cell
Foarned Plastic Insulation %38 Close Cell Elastomeric Insulation fiilaanumuivesauiulsivos
A 38 fladwas Wetlasiunisndudiduneaiiiinnieusnvesuden (Shell) surivasiauas
gUnsaiflfudn
- 514 gunsaisznauledesinindudu q Fesilneandenlifiesndeseluil

- IBUUMIUANNITARIINYBIABIINSAE T azRIuANstsgUaTalUFUAINE
(Variable Frequency Drive) ftaanuuuldfiuusssuluitn 380 Taavi 3 wia 50 (B4m

- SEUUAIUALANTTALLYBNATEY TeviuliafuTulsinmasim B ukazUy
anuasavrasnonmsaeeslimnzan Wednmaamgiveninduliingi lnegunsaimunuiy
wuullasTusae faeulnsavihaunuudnluifnon Tneflveuaniwaduuwuy LCD wie VGA wuu
Touch Screen uazfosannsaideusonsaIuguIINTEULLIMSIANISM SIS a i LEy
(Chiller Management System) ldlaginss uasgunsaimunuazdssaminTnannIsieuvauasoni
ﬁ%ﬁuaﬂéfaejwﬁaa 100% fia 10% nelsian1iz Constant Entering Condenser Temperature lag
lsifim Surge

- gunsalpaugueanuivemeimesnssuaaduIrFoniiufunasgu Ussnauiduga
ﬁ'n,%"amﬁmﬂ‘%aaﬁwﬁm‘jummﬂimmuﬁiNUiszﬂ‘[.mmiwunviwmaaummgwumﬂamLLé";

- gunsalmuauitenniaendy WunuulilasTuswawesaununisheulag

@ & ate a 1 = o o v oo 9/ as
dnluiAnsvuauagzhitianain (Fully Automatic and Fail-safe) vilipSasgnliiawiuil (Safety
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Shut-down) fifian miinuni W aauduiiiuresieiewn diluiaamndidimn anuduly
gUnsaimuutiugs anudulussuvansvieudusi elmesigumniige dusy

- ussmugMsThaNLesiaades (Control Panel) azdasusznaulasfinaandon
soidunsastivusesinanlsanu wazadesUsznoudegunsainuauuardiiue dredes
adndaanoudalul@ an1dnned gunsalnluaudneg Wy CHILLED WATER TEMPERATURE
CONTROL, CHILLED WATER AND CONDENSER WATER TEMPERATURE MONITORING, MOTOR
CURRENT LIMITING CONTROLS, BEARING CONTROL, SPEED CONTROL, RPM SENSING, LOAD
CONTROL, MOTOR TEMPERATURE CONTROL, CONTROL MOTOR ACCORDING TO SPEED
SETPOINT, OVER CURRENT PROTECTION, SHORT CIRCUIT PROTECTION, SYSTEM SHUTDOWN
CONTROLS, EVAPORATOR LOW REFRIGERANT TEMPERATURE CUTOUT, CONDENSER HIGH
REFRIGERANT PRESSURE CUTOUT, DIFFERENTIAL OIL PRESSURE CONTROLLER, LOW WATER
TEMPERATURE CUTOUT

6 4MUTTUUNAUA

W W

fiudnadiasionau eanuuu Savmfaudassssuuriatiitelinisiaduatasiniiiuias
gunsaisznauszuuuluseauseuias asufuazgnieanunassu Jsgunsaifiazdios
§Am1$19B99 UL Pipe Diagram fimeaziBumathtioadseluil
6.1 viedfunazvierih Condenser azdinadiuraminndisi (Black steel pipe) HARRIY
11931 ASTM A53 L1nam A aramunlaiesnds Schedule 40
6.2 auautoindudaaduvinlianulaaumuy 3-6 Ueuddagnuindin (48-96
AlansudegnuiAiiuas) Arduuszdnsnisdiaanuieu (Thermal conductivity, k) laiiiu 0.037
Watt/mK 9 24°C miame‘ﬁuﬁﬂmﬁu 5% setminveaLIuAIMITYeRILd T UBTLAA g d
Tofudtsdl
-iaun 1/2 ih - 1 % Safudheauaumn 1 (25 )
- yieruan 2 1 - 3 Safudhsauaumun 1 v i (37 1)
e 4 thuaglugindiiudasauaumn 2 i (50 u)
sopreTetwamuILasfassvaLdssndatauunuduusimedssnuduisauushiiu
6.3 Gate Valve drusurtorinfuvunaliiiu 2 1 2 (62,5 ua) W4 Euaiia Non-rising
stem with inside screw @91 Bonnet Wag Body connection Wuaile Bolted bonnet n3a
Screwed bonnet #7 Body vianlanguseuduasusinusadniunaiiiy Screwed end dosdanld
HARINING
6.4 Butterfly Valve @2 Body t¥u Cast iron 2 Disc L1 Aluminum bronze 358
Stainless steel anansanuanuauldaulalddasnit 150 Psie (10 bar) Connection Wumtiulay

A Lyl
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uaz Butterfly valve auasaus 6 17 (150 un.) Fulubildailn Gear type dwiusunn 3 i - 5 in
(75 . ~ 125 an.) nldgulensssum

6.5 Check Valve fis1sazidananaluil

Type : Wafer Type Non-Slam, Silent Operating
Body : Cast Iron

Disc : Two Spring-Loaded Plates (Half disc)
Seal : Buna N

Max Working Pressure : 150 Psi
Connection : Flange & Bolting
6.6 Flexible Connector feasiBunsadaluil
Bellow : Neoprene rubber with Nylon tire cord
Max Working Pressure : 150 Psi
Connection S AU 2 ﬁuLLasLﬁﬂﬂfh‘l.‘ﬁ'%’asiel,l,umﬂﬁmw%’augl,ﬂau
-qunn 2 Y% tauarlnnilddeseuuumihuday
6.7 Flow Switch deafiunuy 2 dumde warluduih (vane) fasiluunamnzauivauin
ﬂaﬁ’}ﬁaﬂﬁ?ﬂa’m’ﬁﬂﬂ%ULLGQGR!@W?NWUIG’]’ (Adjustable operation point) wsngasfiagldiuszuylu
220 Toaa

6.8 Pressure Gauge TuazidunfalUil

Type Huwvumihilanauwue 4 1 Sauazaunn 2 % i
Weatherproof type

Bourdon Tube : Phosphor bronze

Movement : Phosphor bronze

Window : Acrylic plastic with O-ring seal

Socket : Alloy steel

Scale Range . faaden Scale rangelimnzaufunsldeuiisums

Ae waeUszanal 1.5 89 2 wihssanuauldauuni
Accuracy 1 1% E.S.
Accessories : Pressure gaugeyInyAvzAndil Shut-off valve dwfu
Service Wiz Blow Out wiawl Pressure snubber

6.9 Thermometer w3au Thermo well fisteazidoansaaluil

Type : Mercury tubing adjustable angle thermometer
Case : Die cast aluminumauiag 9 i

Stem : Brass 9UM817 3.5 ih

Tube ' 1 Juluu Lens mmmmm@}lﬁdwg

JJMZ w613



Window : Acrylic plastic
Scale Range - Useanad 30-200 asauisulen (0-100 asrwaldea)

< S
6.10 Miiaunavaln

6.10.1 mimaviaLuuLnagIdentuuuy Taper thread AwaAsgIU Hen. fi1uau
wndelaidesndt 5 wnderldiiren Permatex wia Teflon tape NBUABNBALHBIVIIAITATIUAUAY
Uaneviskazyinauaseinilseuiay

6.10.2 mMivaviewuudanlaeiluasdoslduuy Butt Welding feiadandalii
MHIATFIU AWS Standard riauﬁiam5¢’faqamguﬂmaﬁaumﬁiawéfmlﬁmﬂﬁULng}uéﬂmMa
madeudeniuluegvainauanasiioudos

6.10.3 mwimmuwﬁmﬂauLLUUL%amxﬁauﬂuwﬁmﬂauﬁﬂL%ﬁ}gﬂmﬂiiwm
wmsguiivtiieuaduuiusie Bolt & Nut SruiulaziumianasgIuYes ASTM fissiiu

w1 1/16 fauuu Asbestos w38 Rubber gasket @anseninanad Bolt & Nut 9xdaavingslans

8 e
i L a a1 o

a o o1 ¥ owa ¢ o
6.10.4 N19AARINBUN NTUﬂqﬁﬁ]gﬁaﬁﬁ@ﬂﬂm@quLaﬂa‘Uﬂsm@]']ﬂmﬂ']ﬁu@lu ShOp

a

o I

Drawing #ildfia s iiurauudinsiiueazdeaieuiesliiiymdaufafumussuudy uay

ONABIAINNANTYINTTUAZIAINTTY

7 9uszuUlnig
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VINABIINITEBNWUY TanitasinssseuylniiUsesiy szuuliiiaauau viesae

@3¢

delw 'zzmSaawé’wﬂuﬂmlWﬂw’Lﬁﬁﬂamﬂﬁﬁ'ﬂ'lﬁl,flulﬂmmﬁﬂmmmmmmgmn'ﬁﬁmé?qmq‘LWﬂW
dwiulssmalveatudige

7.1 szvulwitnifuszuu 3 wid 4 e 3807220 Taad 50 1B5n

7.2 szuvdvesaeWlviduded wia A fhihana wia B dd wia € A Tasa (V) 9 way
N3 (G) Adgavdediliouaumiios mideasiuvasszuuliiuazuifnsinieg doadulumung
Y9N3 LAz 2@,

7.3 aw‘LWﬁwﬁmmﬁﬁﬂ&gﬂmm’LuLLazmauaﬂmﬂwaﬁaamﬁmmmmmgm uen. 11-2553
vioatuaign wnlidldszyliiduedredu

7.4 mafiadaviesosaneluih uassraduaelvih deadulusmunnsgiu san. atiugga

8 ARaINTAIANT WA U WA
fiwainmanstandsnulidndunuudidavsedng 4da 3 wa 4 @1 Usenau CT usadn

Ingannsodanudeyald lnedaadamaud@nsiniliddoandddialud

Type of measurement : 63rd harmonic, 128 samples per cycle

-

N Z

w713



Measurement accuracy

¢ Current 1 0.325 % from 1 Ato 10 A

¢ Voltage :0.375 % from 50 V to 270 V
¢ Power Factor :0.1% from 1 Ato 10 A

¢ Power 0.2 %

¢ Frequency : 20.02 % from 45 Hz to 65 Hz
¢ Active Energy : IEC 62053-22 Class 0.55

¢ Reactive Energy : IEC 62053-23 Class 2

Data update rate ' 1s

Memory capacity : 256 kB

Input voltage characteristics

¢ Measured voltage : 0 to 600 V AC (direct L-L), 0 to 347 V AC (direct L-N)
¢ Metering over range :1.5Un

¢ Impedance : 5 MQ

¢ Frequency measurement range 45 Hz to 67 Hz
Input current characteristics
¢ CT ratings (Primary) : Adjustable from 5 A to 20000 A
¢ CT ratings (Secondary) :1Aor5A
¢ Measurement input range : 5 mA to 10 A
¢ Permissible overload : 15 A continuous
: 50 A for 10 seconds per hour
: 500 A for 1 second per hour
¢ Impedance 1< 01Q
¢ Load 1< 0.15 VA

Control Power

¢ AC : 100 to 415 +10 % V AC, 15 VA with options
¢ DC 2125 1o 250 +20 % V DC, 10 W with options
¢ Ride-through time 145 ms at 120 V AC

Onboard input/output

¢ Digital output (KY) 610220 £10 % V AC or 3 to 250 +10 % V DC,
100 mA max. at 25 °C) 1350 V rms isolation
¢ Digital input : 20 to 150 V AC/DC (+10 %)

;< 5 mA max. burden

'\/
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9.1 giudnesasUuRumslutuuiazsions fadinuuiesenisiuansutuunell
Usnglusianis wieiidenmvualumenisudliduansluuuufion Aiudsazdoailignaesnsuiou
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an1tiu 1 diliuwdananisinrsaiugudesudunsludauiu fiagtugfudneazdaiuiinyau
B ey ook o e = | IR, vy w
UaHANANTANTY Uasv a1ty 1 annsawasuwlasdutiuldamuanumnzay Tnemagiuiig
szvaAaumldirefunSevovenossosavasdyanliléd
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10 WANNDIN
a  w e A = 2 ey
menseanafaiifaueandenldlunussuuiniasnauazssuuliih asdediinuanti

' -4 ' - w1 &
Wiguwih videgendn emumensissysasielull

10.1 Black Steel Pipe (Sch.40)
- ABLE INDUSTRIES / ASIAN STEEL PRODUCTS / COTCO-SV EASTER STEEL PIPE

/ PACIFIC PIPE
- SAHATHAI STEEL PIPE / SIAM NIPPON STEEL PIPE / SIAM STEEL WORK
/ TESCO ENGINEERS #
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- THAIMETAL INDUSTRY PRODUCTS / THAI UNION STEEL PIPE
10.2 Gate Valve & Globe Valve
- CRANE/KITZ / NIBCO / TOYO
- APPROVED EQUIVALENT
10.3 Butterfly Valve
- AMRI / CRANE / KEYSTONE / NIBCO
- APPROVED QUIVALENT
10.4 Flow Switch
- HONEYWELL / JOHNSON CONTROLS / MCDONELL / PENN
- APPROVED EQUIVALENT
10.5 Pressure Gauge & Thermometer
- TAYLOR / TRERICE / WEISS / WEKSLER / WIKA / WINTERS
- APPROVED EQUIVALENT
10.6 Closed Cell Foamed Elastomeric Insulation
- AEROFLEX / ARMAFLEX (ARMACELL) / KFLEF
- APPROVED EQUIVALENT
10.7 Contactor & Control Relay
- ABB / AEG / FUJI / KLOCKNE-MOELLER / SIEMENS / TELEMECHANIQUE
- APPROVED EQUIVALENT
10.8 Electrical Conduit
- ARROW PIPE / CDC / PANASONIC / PAT / RSI / TAS / TSP/UI
- APPROVED EQUIVALENT
10.9 Electrical Wiring & Cable
- BANGKOK CABLE / PHELPS DODGE / THAI YAZAKI
- APPROVED EQUIVALENT
10.10 Circuit Breaker
- SQUARE D / WESTING HOUSE / SEMENS / ABB / SCHNEIDER / STUDER
- APPROVED EQUIVALENT
10.11 Wireway & Cable Tray
- TIC / ASEFA / PMK / SCI / Ul / BSM / LADDER
- APPROVED EQUIVALENT
10.12 Low Voltage Switchboard
- ABB / TIC / SMD / PMK / SCI / C&T / ASEFA / SIEMENS / SCHNEIDER
- APPROVED EQUIVALENT s

o
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