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5.2 darnunias TasmUnsaflszneunisfindasiesiniifu (Chiler) &)

521 i aeininidu Chiler) munerineonsudiulaivionndn 150 fu S 1 10 {HUuNRTg TR NER
dszneuiflutadnifantanissnudnaninenseanidnaesndndoet Ineldl8ifunns Original  Equipment
Manufacturer, OEM w3ainnsdnaffudneuandudn i tuusdniiazlUane luunsusaesiaLns

520 whawtEy (Chiller) dssunfinuvseauTinsrLne Ao udanrii (Water Cooled
Magnetic Bearing il Free Chiller) 1lsznausat Compressor aelnsilat 1 4m ﬁmé’?quugml,ﬂ?‘*mlﬁmﬁu Tunsdii
Compressor #1091 1 40 ustazgasiasineuuunfludasyiu drun Compressor galaganiiediiioym
Compressor ﬁ;mﬁmﬁ@%tﬁ’f@aﬁammmmﬁﬂmﬂﬁ”ﬂﬂﬁuumﬁ@LﬁmLm:%s’f@aLﬂumﬁmﬁ’mm‘rmmgmmmn
Tsesududneanuuuuidmivldiuszuninii 400/380 Taas 3 1ia 50 B9 tesrintudy (Chiller)
fAnUsAvisnmmsvinaauidulaiifiu 0.63 KWR uavasfeauanslfiiiuindluriainsmeiann Software Selection
Mﬂﬂiwamﬂ?’mﬁﬁﬁmﬁuwh%u ‘*7; Entering Water Temp. 55 F (Evaporator) waz Leaving Water Temp. 45°F
(Evaporator) ﬁv‘i_l‘ﬁ Entering Water Temp. 90°F (Condenser) Waz Leaving Water Temp. 100°F (Condenser)
T UszULaNTMIA NI R-134a Usznaudaegnsnisings 1w Compressor, Evaporator, Condenser Coil,
Performance Control, Condenser 1w LL@zqﬂﬂsm‘%uqﬁm%ﬂ@&iuu‘[ﬂmgmiwmmLﬁmr'fumﬂiuﬁqm’?:m
ﬁﬁm%@@gﬂiuu Isolator z&’w?uﬁmﬁ%gmm?mmu%@ﬁwummimmué’wam Tnelseudnandaseinunisiuses
NIMTFIUAINA AHRI Standard 550/590 UaY 551/591 Taaidlianansfuseaninsguasnananitutuuay
amsarineandulaidenndifissyluuiy

5.2.3 Compressor {uluWauuy impeller %58 Turbocor InealuwauazunuwavesluWs
845UAa Axial Bearing WAz Radial Bearing 4i6 Magnetic Bearing niaugaimutesianiumisevilivanna
TBUNAVARBATIIRINITNNU Imm"Lo%’é“ummammmm:ﬁmr?T”m’mnImmué’mam 35311 Compressor Motor
avsiealiszuunisnauandnsnisulsanmiesey Motor fealugedufaannlsesiugudansensaanis
Iansianafiulunisssinanaaauresge Motor dae Wi lugautsznenaes Compressor axdadlaifing
’L%zqﬂwzi@?iu"lm:w Compressor fngl (Oil free Compressor)

524 BdendasneliAewfuardas e uiulssnn Magnetic Bearing Oil Free Chiller
Ineflienansmdnguannlsssuieuiindrdnuasinfissidemeielulsmdlnouasdsnninaldmanng
‘W?@NL@ﬂmwﬁﬂgmﬁuﬂ”mqﬂmifmmuﬁlﬁ’mu uananfiazdesinznisudanisansesiaiduszuy fe
farasuiuudetiymnasanan 24 $alus uaviinisdisasmaaziBeasanisazlnaddy Tretianansudngu

giugiuannfaunuauing

5.2.5 Condenser wax Evaporator iusiia Shell & Tube #14 Evaporator fasfiusaaauau
eanaevisaulwafanla@u (Ethylene-Propylene Diene Rubber, EPDM) Aanumunlaiioendn 50 1a. (2.0 59) 7ifin
NTEIUBNTYDY Shell mui‘?’qﬁwmﬂfm,l,@:@qﬂmm‘ﬁLﬁuﬁmimﬂ@@mmulﬁﬁm Designed Working Pressure laisind
150 Yeusranisedia (1.03 Mpa) N"95% Water side WazAn Fouling Factor 284 Evaporator e laiAundn
0.0001 ftz Hr F/BTU ua¥ Fouling Factor 984 Condenser daslsdifiundn 0.00025 2 Hr “F/BTU Taeviatingn

uazeanseslfidy Marine Water Box uaz#n Pressure Drop 484 Condenser e Evaporator Sadlaifit 26 ft. H,0

o X I S , (4 . . o .
1aULIRTeN IR TanTaNRnFIATEIR AL (Chiller) 1FTBR 1 9995=ULL RN AR1ANT 1 suArerantRIaTey dinewlug) w7 k}m
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5.2.6 qﬂﬂiniﬂszﬂ@uLﬂ‘?}ﬂw‘hﬁfwLﬁuuﬁimqm:ﬁ’mﬂs:ﬂ@ué’qagﬂmmim’wq ANNNIATFIULDY

TranudiAnusisasdiaunsaliine lidesninfifwnmunoazdonsll

5.2.6.1 STULAILANNIIAANTNUBIABNINGA LIRS Variable Frequency Drive seanuuLldldriy
wgesiulain 380 Toasl 3 wla 50 (Femed Lﬂﬂﬂmm?ﬂﬁwummimmué’mamm?:mﬁqifﬂLéﬁu

526.2 ﬂqsﬂquauamummLﬂ?"mv?%iuﬁu rwiAUFulSunansiamsuies
ANANEA9BLEN Compressor Tianzan L‘fv'@mugm:ﬁumsﬁmmmﬁﬁwLﬁu’l,ﬁ’lr%’mmﬁ[;\I”am”l:’i HAUNNTAYLIAN
fiae Micro Processor Control 138 PLC Control sinaulaedatusifinavun Tneflseuanauaifluum LCD e VGA
WU Touch Screen Display

5.26.3 aqﬂmaimmmﬁammﬂmmﬁﬂLﬂuLL‘uu Micro Processor Control %58 PLC Control
paupumaTnelaeSalaTRn e auaZlsE panaflawans (Fully Automatic and Fail safe) ¥inl¥ wimavealdieaiid
(Safe Shut-Down) Gusifianwindng mqm’fufﬂszmﬂﬂmu%@u@;\uﬁundﬂmmﬁm Feanagenanszny
FANTINNNULBY Compressor WA

5.2.6.4 Azl Economizer alilulalddnnisi/aeusouzantanssinasuifiy
azag lUan1uEIBNaT 100%

5.26.5 azfaailan Spring Isolator e Vibration spring Tyt s (Net weight)
LL@:ﬂ’\ﬁ‘VT’N’lu‘ﬂ’ﬂﬂLﬂ?:‘ﬂﬂﬁ’i‘li’llﬁuim\i%ﬂﬁmm

¥
as ¥

5.2.6.6 LLmmuaumsﬁﬂmummﬁfuﬂ%q (Control Panel) azFiasilsznatiuazmnmaniay
m'@m3Gfﬂu§"aﬂmmﬂimmmm:ﬁmﬂazﬂﬂué’anﬂﬂ@niﬂquaummﬁlﬂu@ﬂwﬁ@ﬂ soil
(1) Chiller Water Temperature Control
(2) Chiller Water and Condenser Water Temperature Monitoring
(3) Motor Current Limiting Control
(4) Bearing Control, Speed Control
(5) RPM Sensor, Load Control
{6) Over Current Protection
(7) Short Circuit Protection
(8) System Shutdown Control
(9) Evaporator Low Refrigerant Temperature Cut Out
(10) Condenser High Refrigerant Pressure Cut Out
(11) Low Water Temperature Cut Out
5.2.6.7 %ﬁ@u%mmﬂ?“mﬁﬁfqLﬁul,"z’hﬁ’mwumu@umma‘@”miuﬁﬁ (Building
Automation System, BAS) LANI898UIANS LL@:L@?@qﬁﬁﬁﬂLﬁué’mﬁ@mauﬁ“ﬁﬁmmamﬂﬁumsﬁ;@m&i@ﬁ’mznu

muqumﬁmmm‘?mﬁﬁﬁw {14 (Chiller Plan Management System, CPMS) 9id® Modbus TCP type Taunanls
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5.3 Vi@iiﬂLL@z@‘ﬂﬂ?d (Water Piping & Accessories)
5.3.1 ‘vimf']Lmz@ﬂﬂiﬂhzs’f@qﬁ@mammﬁmu%ﬁwummmgmmm ASTM, JIS, API
5.3.2 msu’%’%ms@i@ﬁ@ﬁﬂLmzmmgwummLﬂ'?‘mfmu,azqﬂnmﬂumuvi@ﬁﬂﬁz,ﬂuiﬂmum RTFIN
289 ASME, ASTM, SAE flusfu

5.3.3 vauazgUnsailsznauvenii ldlduandldlusuuviendreuusfiaonuaniuusy

v
ar

4 t4 o'n' 42, v ¥ o/ a ¥ v a 1 Y tal d?l
sruuanysnliaufaneaviasiamuarianlidanlaeliRnldane Lo Rna
5.3.4 naslddasia (Fittings) drufugunsalriey luszuuvietirdiwiusiuszuuvai
mmduriuAudnatesiingd 22 U IWlduuuindeauasviaunsunaduritugudnats 2v o uazausalugndd
Tilduiulau uusazsimniuadinedu wieifasaneysififiauwii
5.3.5 vimshuazginsadniinn ldlunsiinssazdeadluredndlaimesitunisldnunineuuas
Yo o as] ¥ a ¥ o [ ' -1 o % ' a
A5 umsmageLIsRL (Pressure Test) FnunssadBuazatnunsannianudiianuda dvivemdnsaziadsidhuaiy

5.3.6 Teia llandanfnfsuuvian luwiauem (Horizontal Pipe) siaslinuananet]luiuifia s

v v
o R
q

= [ =l o ?/ o 9 3 ¥y & o :I/ [l = 9 1o
azigunaaduvtegdassalunisiiadeizeldinuiseysaldtiuadaiasseslunudasls wa uagiiy
a Qs $dqj ] =

nsasauuavaylRandgaluusasnsdilyl

5.3.7 gunsnlisznauvienrazdesdssicldgniasmudnernansnisldauldlfiindesiauay
 nsduazeu

538 viaunfulazneumsafulfiduiemdnmlnzduvieluinzidu (Seamed or Seamless
Black Steel Pipe) 11 Schedule 40 ANNATFILIBI ASTM A-53 Grade A ¥5a ASTM A-120 Tunstiaasviafinzifu
nesudsnamenmzdulfifluniy Electric Resistance Welding (ERW) wazanifiunismanuaiunasmdsiumiin

as ¥ & o a 20’ [~ 1 %’ ' @ dl' [4 %’ [~ . dl' d'd v
ANNNTTNID W aBAARRIN LAY AU LS ULavieu naeLf uIaATRINN NN LY (Chiller) a7 nHaganely
o .
WAILATANTSLULSURINIARIANT 1

5.3.9 vamNdmirruuUfuenalfidunemdneudingg Sezduvdelifinmdy (Seamed or
Seamless Black Steel Pipe) ANNNIMNTFIULD BS 1387/1967 Grade Medium

5.3.10 euReresszuuUfusnntaliiduvie PVC Grade 8.5 MINNIATFIN NBN. 17-2523 lungoid
] %’ Qg’ [ o 2’/ ar d’/ dl = o F% 96 & : [ [~3 = =l
NaUNNIARBAFR I uTzAUNURg N B aunuls IldiduvaiudnatudenzRuny Tpaifinmsgu
WiNauaLRNIN

5.3.11 seuseresad e liiunsnasaua sy dFuduauaulnefinan

5.3.12 vimnaunsinenIazfainANaratanFaumdfuaiy
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5.3.13 nmsfuauuardaslilanuenasiededifinnfigausssadisensalifaniign sasnans
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5.3.14 Fansuausuazse JURlhidulmudeuusniraesifdmdudnauiu
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5.3.16 ﬂuquﬂxﬁmﬁﬂmmmﬁﬁ Odourless, Non-Hygroscopic, Non-Toxic, Non-Combustible,
Moisture Resistance, Elastic ldaalWuaznuniusiaaninainalés
5.3.16 dasiarn197, Valve, mirutlauuarginsnfau saeszuuinfuniefisyyldldfuauiu
nAnsasTRANTuAsRARS uafiRE TR 1 viedn
dl o 1 %’ % 1 - . . - = d’ 9
5.3.17 ‘1/1LLmuLLazﬁﬂﬁiuwammmﬂmﬂm‘n Rigid Insulation Polymeric Rigid Foam Wasuneld

[ )

v 14 ¥ 1
sasfniminuariignanmiivauudniuneunfuleeanumnldfiauawindumiuunaesanauietii 4

a

pNIUIAviarwazaziadluia lWvTallefa Wudra nisosueals

5.3.18 ausudurieiiduiifnseegaiauaniinazdosd Aluminium Sheet AILWLA #26
Yurvldatinesine

5.3.19 msﬁ’mmm:ﬁmlﬁ’ammmmﬁwf‘fmiﬂijf'\LL@:Qﬂﬂmiﬁm"] AResuauy

5.3.20 vifmjﬁLﬁummmﬁudm@uﬂ’ﬂma 2% - 5 i Wldausuduuuy Pre-Formed Tube 3o
ensiaviaauineaulaBu (Ethylene-Propylene Diene Rubber, EPDM) #1141 1% 2 el Pre-Formed Tube Wi 1
SORE uazfusiugat Flexible Rubber Sheet Foam mu % fin

5.3.21 vi@ff’}Lﬁummm&”umu@ua’ﬂmq 6-8 12 Ildauauifluuuy Pre-Formed Tube e
aiavaaulnsidn1adu (Ethylene-Propylene Diene Rubber, EPDM) #1147 1% 50 e Flexible Rubber Sheet
Foam w1 % 4 thuuifis 2 4 Tne\sronsiamzdued ifas i 180 e

5.3.22 ﬁ@ﬁﬁﬁa%mwﬁummﬁiﬁﬁué’w Pre-Formed Tube wiaznuiavdaulwsiauladu

(Ethylene-Propylene Diene Rubber, EPDM) i1 ¥4 %9 Taannsdinsa i ladnadulisuanaana

5.4 anaauazatinend

5.4.1 Valve avsiaaiaenaiinuaziuldimunzauiuaninaeanisldam

5.4.2 Valve ﬁLﬂmmmﬁmﬁmzé’f@aLﬂuwﬁmﬁmm‘mnu?ﬁm@m'ﬁmﬁmﬁu

5.4.3 Valve Rflaunm 2 Honaernndnidilununinien (Screw End)

5.4.4 Valve fifawa 2v indaly WS uniulan (Flanged End)

5.4.5 Valve 9 smua 19l mnasiulderdlaitiannda 150 PSL W.0.G.

5.4.6 Gate Vave Tllalds R slvauaziamnn v 59 B9 2% 52 W95 Gate Vave a2 Valve
YNAagl Bronze v38 Brass Disc 1168 Bronze 3@ Brass Screwed Bonnet LLlaz Non-Rising Stem

5.4.7 Ball Valve ﬁﬁ‘ﬂmmlﬁm&i@uﬁﬁ 2 ‘f:q Wl Ball Valve 6 Vaive ¥indatl Bronze, Brass 38
Stainless Steel Ball 1w Stainless Steel ANNIATIIN ASTM A-276 754 Brass, Seat ({lu PTFE

5.4.8 Balancing Valve fivianisaeniefid Balancing Valve e Tilsusnsnnsinaten
Balancing Valve ﬁw%ﬁfmmmm Regulate, Isolate, Drain a2 Measure Ialusaden 59 Valve 2u1m 2 ‘ﬁ'} AL
\&nndvindae Metal Seal {1 PTFE sidanmuantBifiuuiinga Valve 2119 2% 59 3ulilingas Cast Iron Seat

s PTFE

v % 1 1 v 1
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5.4.9 Butterfly Valve w19 3 72 uazluainan il Butterfly Valve 64 Valve vinéae Cast fron %3
Carbon Steel Wafer #3@ Lugged Type Disc 1% Aluminium Bronze %s@ Ductile Iron Stem iy
Stainless Steel TRt Seat 11 Buna-N ee PTFE Valve 2114 4 ?I'JLLaﬂwﬂaiﬂd’ﬂm‘F 1 Gear Operated Type

5.4.10 Motor Valve Actuator uainesuazgaiuiily Electric Gear fdqysnmaiuanmiwmis
AITLATANEEUEN1IeElY Positive Fail Safe anussinauazdiasliiiniesss Modulating Action vaailu
2 Position nnswseaul¥iiuuuy Self-Lubricated nezua WA Ransausiaannga Control andaTvin uay
A NN309095UsTLL CPMS L8

5.4.11 Strainer WAdluuuy Y-Pattern Strainer LR UAZLNTIA NS (Screen) 711798l Stainless  Steel
anusonemeandndlalaglidesann Strainer vaseanannszuuviah T Strainer 9141/ 50 AARLNAT (2 ‘TZ@)
uwazldnndnvindae Bronze 58 Brass MBWLLINAEA (Threaded Ends) Wag Strainer AILATWNS 65 S8 ums
(2% %) Al fa3eurindan Cast Iron v Ductile Iron sautymdutlat (Flanged Ends) gnzunsalailandn
3.5 NaAumT ‘ﬁusiuﬂm’hﬁmuma‘qr?’fmﬁm%mm’gmmmim,ﬁﬂﬂdﬂ 15 PARNET (V% 'ﬁq) NesLERTnauRa

5.4.12 Flexible Connector 1#iflut3im Neoprene Rubber 1a3ulaldiAnAuudanse Flexible
Connector azfaaidaninunzanfuan neen1s 4L fessa i 105N 1WA Re Ui T R ad wls s
%@WNLL‘LAQ axial LAz angular

5.4.13 Check Valve 1118 15 Jaaumng (4 TI'J) 2450 Tadwns (2 ‘TZfa) uuuy Swing Check

o

Valve Y1n#qtl Bronze 139 Brass LL@:Lﬂumﬁmﬁmam Disc %n#9g) Bronze, Brass ‘vﬁ‘fﬂ Cast Iron waz Check

D

vaive Aawialuginds 50 fadwms 2 ) duldifuuuy Non-Slamming Check Valve #7a Double Door

Check Valve #laanaannmae Cast Iron 38 Ductile Iron iuuuL Wafer 13 Flanged Ends, Seat 9nfag

EPDM 78 NBR, Disc n6agl Aluminum Bronze %78 Stainless Steel L Springs NNeog Stainless Steel
5.4.14 Thermometer 1L Back Angle Glass Tube Type 8191sza04 9 ?I'J ALK + 1 B9AN

Wurdafuandinaiiesmaaidaanarasmniiswlas Tga9ni1senumunsanfuanA1nn1sldens Thermo Well

¥
o

9T Stainless Steel viefinnuasRifiauwn TneliFmadaluaiteun

5.4.15 Pressure Gauge 1 iuuuy Bourdon Type Stainless Steel Casing muﬂmﬁu&i’mg&uﬁﬂmﬂ
4 T Faannsenutlszann 150% vapausildeuuasiinisantsg iy PS 1ddawsizan Needle Valve uay
Pressure Snubber fipamsuldemlifeeaninluszuuviann TnefRnse st

5.4.16 Differential Pressure Control Valve I%ﬁﬂui"/um‘]_l@ummﬁmmwi’miﬁlﬁu Supply 1‘1f1’m‘*7%
RINF@IN3 Valve Tfidluaiia Hydraulically Operated Type visedFienwin #a Differential Pressure Control Valve
wiauNIArdnANAY fareasiesiinismasenuardiuurenusuldiuniuaninnisldanuai

5.4.17 Water Flow Switch IRasefiviermseenaeasiesininigu Lﬁ'ﬂmuquma‘ﬁwmmm@ﬂmﬁ

Tneden szt U AaLaZ A NS 9895 Luvie
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5.5 szun i

5.5.1 viofesaneynuuufldlussuywindesdiaunmduriusenandaifiaands 14 e

55.2 mssieviederane llidiugiinsnfiedesinssing Aflmuduasiiawlsld Flexible Conduit uas
vinannnaas i siearnqasielinszaslsifiu 0.3 wns

5.5.3 Flexible Conduit azfeaflutiafimuirlg feguSunfifrnuTugaiedlenagnin

5.5.4 YUANTAIT8YIBTz NI AR saxTuazsadlaifi 360 B

5.5.5 Msliwisazsaafinisduinfidupudausmnezeylsiifu 3 wns uazvinsannngasinin vie
ansalndrszaslaiifiu 0.9 wes
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5.6 guesaslifinnsnidaudeadfiRnasidrvieuluiuiaessuinns (Anaruan n) sauda

14

A anuilaansit andieunyy LL@v@.ﬂ”}‘WLL’Jﬂ@‘ﬂﬂiuﬂ’!ﬁ‘%ﬂﬂ’\uﬂl'ﬂﬂﬁu’]ﬂ%‘ ‘VI'TﬂVLZJ‘]_l{]‘LIE‘WHN FUIATITAINITD

&aldngmaruls smmmmwnfaLﬂummlumﬂmmmmim

6. FEIZIA1ANTUNNG
Muuaszaziaatamiunisuudaaianialu 180 du Fuudnainduiiasuinludyoyinie

ar o’ dl % 1 o QI 4 o 9/ 2 ] =
HuaindunsuAge wdsliidususususinawilugduly wdausingd

7. nadeyan

Aiiunsdnidenassnsiinsasunnsiieindainnele 7 5 dudranduinidffuudadundsdeuns

3 a s o = 1 e ¥ 1 e 3 = A o o
avpednmanlssiudgygiuarunuluwinduienss 5 sesaridguss launastinde 3 lusayindoyan

&

£

e lduandseiuatinamiaginele sasielll

7.1 3UER

] 1 l ¥ 1
& 1 =

7.2 davizanswivinsunansdudians adudevtenmsiasiunnldidesdensnyiiu drsesadnming
| ! 9/ :’/ P a o O
visanauntnulifu 3 duinnng
o %’ o o ' dl °

7.3 nilsaaAisziurassuiatsnieludssing sudastnefanznssunisulauissimus Tneataflu
WA famﬂsvnu@L@nm@um{mmﬁmwmm‘ummﬂmqmuumnim
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7.5 Wusiinsfgunalne
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8. NI
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dl o = as ¥ 1 e dy dl 4 ¥ o dl o rdl o a
8.1 v3ai 1 udmauRuludneiesas 40 veer1dnTe Wedaelfimsesdnuszensafazandiums
Ansannueu i lunuivessuag
8.2 110l 2 WludrwuRuludninferas 60 10erdnte WedaelflfiRuiwuaniuguny
2180171520 ULUY BUTHIEN19911 119U gesnE nnsdenthge e wia e ufesmindoyyn
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