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- AlugAaEiAvEU (Modulus of Elasticity, E) laitfaandn 15 000 nn./m3.u.
- @nsnieiulel (Fire Rating) ANNNATINU BS 476 Taisinngn 4 Falud AAmLN 75
.
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=
"

patl]

- ANUWNLULLEY (Dry Density) 610-700 NN./aLL.

- ANNNAASULINSA (Compressive Strength, f /c) Tdtiaandn 40 nn./ms. g
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2.1

2.2

2.3
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- aunvzseneudiemninu 1 (Fire Resistance Tape) 13U Mica Tape #30 'ﬁ“aﬂwu"l%l?;uﬁuﬁmauﬁa
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- IEEE 383
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2.4

9

3.1

32

- VDE 0472 Part 804/C

- BS 4066 Part 3
- AmENARIY Flame Retardant Fowrnumsnadeuinasgiulanasgiumii i)

- IEC 60332 Part 3

- BS 4066 Part 1
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NATOUAWLINT FIUAN it

- Smoke test

- ASTM D2843

- UITP/APTA Test E4

- London Underground Limited
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- IEC 60702: Mineral Insulated Cables with a Rated Voltage not Exceeding 750V

- AS 3187: Mineral Insulated Metal Sheathed Cables
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- Input Voltage : 220V. + 15%
- Power Factor : >95%
- Total Harmonics Distortion : <20%
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Interference: EMI/Electromagnetic Compatibility: EMC)
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- Operating Temperature : -20°Cto+85°C
- Operating Voltage : 250 V.
- Frequency : 50 - 60 Hz.
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- 105 orsaLed Wi aenuanuien dmsualelaullihinldvaeald (Incandescent Lamp) 1oy

A 1 . I
¥apANIAINSOUFI 1T Gas Discharge Lamp (Hudu
2 . 2 qYg o 1 ] Y Ao o g ]
RO A10 (Terminal Block) & 1¥dm5udeaslrlifanmeueninaraInudesdisniniune s fu
v 2
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Y
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ISO 9001:2015

A

o AuENIARIUMALAYEY LED 30 LED Module #041/52n0Uane

a A A A

- LED deuilundnnnduaniiuiniede 14uA CREE / PHILIPS LUMILEDS / NICHIA
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1 dreasaguu 70% Nguglalnd (Ts) 85 esruraFed (FulmeIgaw
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wa g/ a Jd o Y EY
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A [ 1 S
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Y 9 a Ta 9
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- yunsznenasvesrasn liteenidt 150 o (TayuNTZOLEIN C=0 Degree)
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@

- 1fia LED (LED Chip) Je1gms 19 lidesndn 50000 42 Tas Tasiidansanudesaineeg

IES LM-80 (Approved Method: measuring lumen maintenance of light source
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- Taulrzdeswanlulssnumeludszmne naz 1d5umssuseunasguussaaides
ahannz3 faaiiindieii : Tadadaanusuniuing Wen. 1955-2551) nfeuuuy
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- Taulvzdewanlulssaumelulsemauaz Issnudes ld5umssusesnumnas g

ISO 9001:2015

211 puauiasumaiinvesrasn 1Y Ts Tube ¥iiarasa LED
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A )
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9 9 a 1T a 9
1w doalian lunudesas 15
- yunszneuasvesrasn Liteenit 120 o (TAyuATEONEIN C=0 Degree)
- fhmmgﬂﬁawm?r (General Color Rendering Index: CRI) Tyitfosnd1 80 Ra
v
- avasailuyiia G5
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1 3 a 1
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UM U IES LM-80 (Approved Method: measuring lumen maintenance of light sources)
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- vaealWhzdeendnlulssnumeludszmea vaz 185 umssusesnasguus sugides
aanaz3 suaiiind e : Sasisadaausuniuing wen. 1955-2551) nfeuuuy
lufusewdndaiinasgiugaamngsy

- vaoalihzdewanluTlssnumelulszme vaz Tsesnudes1d5umssusesan

A3 ISO 9001:2015

212 auaudamumatiaveslaulyl Downlight ¥iiavasa LED

a

o AuavlAmumaiinvoriaoa vl
v g a Y oa A9 A A Y A

- LED souilunanaingraninione 1dun CREE / PHILIPS LUMILEDS / NICHIA 30

I 1

RIS INN
- awnsaldmaunulay W Downlight vina@u'la

1 a A 1 ' vy ' 1 v o
- anlszaninmanudesainwesnasa vl LED lidesndt 100 guiuaeina
- annsasesdunsaau 1 230 Taan + 10%, anwd 1w 50 18504
- viaea lWiamddseneumasInih (Power Factor) Tiitfeendt 0.9

' 4 s a &
- ANV HOUNNIHNAVDINTEUE (Total Harmonic Current Distortion: THD1) ﬁ’m

Yy 9 = Ta 9y

1 desiian ldifudevay 15
- yunsgeuasvesviaea litieanin 120 o9 (Fayunszionas C=0 Degree)
- ﬂ'1mmgﬂ§f@waa% (General Color Rendering Index: CRI) Tiifosna1 80 Ra
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< LA Y] "y ' < Ao ' '
-1l LED (LED Chip) J01gms 1991 litosnd1 50,000 421w Tashdsnsanuadesaing

g liosniidesaz 70 Tasliona155U50IWANITNATBUNITAIAIANEIIIATY

1193314 IES LM-80 (Approved Method: measuring lumen maintenance of light sources)
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VINAHaaLa LED Nagiiunly
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- Taulvzdowanlulsseunelnlsana wazldsumsiusesnasguuisausides
1 a o P @ o W W a
aauazuisusiiadeny - IatidadayaIuTuniuing wen. 1955-2551) Wiouuuy
o a o I
TUS T INANAUNMIATFIUGATIHNITTY

- Taulvhzdeemanlulssnumelnlszmeg  uaz TssnudesldTumsSusesammnasgiu

ISO 9001:2015
213 defmuamaunaiinvessazginsal
I ¥a0A LED T8 18 W(4 feet)

- e ilunge ldu 18 Sad Ausaau 'l 220 volt

- flux MIABIAI (Luminous Flux) 1311798031 1800 lumen

- yunsznenasvesrasa hitesnit 150 oam
"9 1
- Power Factor 11i%00n110.9 (&7 / 4 SO

- desligaumghid (cCT) agluri 6500 K Taslinnunaianaen 500 K
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- fhmmgﬂﬁ’awmﬁ (General Color Rendering Index: CRI) Tyiesnd 80 Ra
2 via®e@ LED T8 9 W(2 feet)

o w

- g liunde lidu 9 Sad fusadu it 220 Volt

- A1 flux MSABIEIN (Luminous Flux) T3i108n91 900 lumen

- yunsznenasvesrase ltesnin 150 o

- Power Factor 1110803109

- Reallqaungiia (coT) aglugaa 6500 K Tasdianuamamae = 500 K

- fhmmgﬂﬁ'awm?f (General Color Rendering Index: CRI) 13i1Toen1 80 Ra
3 WapA LED T5 18 W (4 feet)

s Iiinae laimu 18 Sad Ausedilalih 220 Volt

- f1 flux M3A09AI (Luminous Flux) 11¥0en31 1800 lumen

- yunsznenasvesrasa hitfesnin 120 eamn

- Power Factor l1i1{98n10.9

IS as

- desligamghid (cCT) aglumnie 6500 K Taslianunaimndeu + 500 K

3 U

- ﬂ'1mmgﬂ§1’awm?{ (General Color Rendering Index: CRI) Tsiosni 80 Ra

4  viaoa LED T5 9W (2 feet)

o w

M Iifunde limu o Sad fiusasuliih 220 Volt

- A1 flux MIADIEIN (Luminous Flux) l3is¥een31 900 lumen

- yunsznenasverasa lutfesnit 120 eamn

- Power Factor 1119803109

- Reaflgamaa (ccT) ogludae 6500 K Tasfianunaianaen « 500 K

- mmmgnﬁ’awm% (General Color Rendering Index: CRI) liiviesni180 Ra
5 Tau'lW Flood Light LED 90 w

o w

g lfunde Tufu 90 Sad Augean i 220 Volt
- A1 flux MIARIAIN (Luminous Flux) TaisToen11 9900 lumen

Power Factor qﬁﬁl’ﬂﬂﬂ’h 0.9

= ad

- Roeliguuaiid (CCT) ogluaia 6500 K Taslinnuaaianaou = 500 K

a u

- ﬂ'1mmgnﬁ’awmﬁ (General Color Rendering Index: CRI) Taidesnd 70 Ra

6  Tnuly Down light 12 W

o w

- i litmae Tidu 12 Sad fusesilalh 220 Volt

- A flux MITBIAIN (Luminous Flux) lai¥o8n31 1200 lumen
- yunszaeuasverana livesndn 120 eeemh

- Power Factor llijﬁ}’é]ﬂﬂﬁ 0.9

IS A

- Fesligamgid (cCT) ogluri 6500 K Taslinnunaianaeu 500 K

a U

- f’hﬂ’ngﬂﬁlﬂﬂ"UﬁNa (General Color Rendering Index: CRI) Tyiilosnd1 80 Ra
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3.1

3.2
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Tawlwhaelueimsilduasargoassamd il luamdua fail
v Y o X T <} a . A v 3 A a @ a
- M landeuivangUanuiuyansiia Electro — Galvanized %30 urumanikumsyuiatoaiueiiy
an aa ] = a 3 ] g’/
FensTUITMAANAMIZ AN udIMuAasuR1FeUANNT o U (Unalmiludun) sdharies 2 Hu
] 3 A o = ] 1 Aa a o o Aa é’, 1A
- wawmannlFilaudealinnumun lidesndn 0.8 Tadwas dmsulaunaaaavasallih 1810Ru 2
Y g9y ) ! A A
naea woniulildimanvun lidesndn 1.0 Tadwas
- ginssvesian dealdsumsesnuuuedisgndesmumaninms wield ldlsz@nTammanasgaga
@ =} < = a ?,’,
wazdn Tandanuudas aisane lumsands
a Ao A . I a . . 2 1< A
- Tawwtianmvualiiiukunsouds (Diffuser) Aoailuwiia Prismatic YugUiiluvinanmmnzay uay
=R Aa [ %
gaaanuaa I
- Tau R lEmihnnezunsa (Louver) Mvualy wiuazfouuasdiundadedaaany Iausndeuny
rgiillouAIva1an TAIN5 108N (Parabolic Mirror Aluminum Reflector) AA8AAINY1IHADA
daudmihmaldiies umuanuenvasahdrsuruastoundez giifisniivanaa Idsmnswodn
(Parabolic Mirror Aluminum Louver) 11azf3 a1 19haseurvogiiiiouiiaiodu (Profiled
Lamellae) tWoaa Glare Tasuruaziounasdoaiilszaniammmsaziouuasla ivdesni 95%
& I o [ a [ o 1
- vaoa i laena 11 dlunuudsendandsanuyiia Switch-Start Y119 36 a6 130 18 Tad udue
a 2 I .
nyal tazdveuduiy Warm White
Y
Tau' IWatialdranald (Incandescent Lamp) uuvaaasdafhaielue1as (Down light) 143id21n59 (Body)

Aa o

3 I < o a o a
iuTang Teeduilumandesilosniuaiinlaeyy Galvanized nSounuas Rounasinisezgiiitiouiin

. . a Xqo = AHq ¥ A A A 9
191 (Mirror Aluminum Reflector) Inuausivazioaiildsiudelnuildvnasariaounaunsalsnaunu
Taamdwugihuodnan

A a & Y ay vo vd A ¥ g A A o

TanIWriiadadaneueneims sl lamuua 1iiflueddulunuy deailulnunesnuuuiiedesi
2 Y o H Y KX 1 A ] a 3‘/ dy
e lud Tan waziutdedmnd miry Taoll Degree of Protection "TP43" A1 IEC-529 1ai

{ o X g <
Tauiwuvugilnnmanusudesldinan Electro Galvanized

TAuLENaINRNAY (Self-Contained Battery Emergency Light)

4.1

4.2
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44

4.5

HAAAT WON.1102 Wiw [EC 598 A2 TudoadlaTaosa Tl e Imuiidownsoedu e luudngn
Fudn anaTauazduins taziaiendauunnes e laesa Tuiia aunuamesfy
Tnmasaheaniudeuiuriafiuuameiussqednielu noudreszuuarvgu saTuiRuuy Solid
state hnthiinugumatszy ifudh Tasaunsasauumnesd lhiua 1dian1g luszoznanlssna 15
Faluaznsznelizqueauaings Tﬂﬂiwummuﬁ%ﬁ'ﬂaﬁmqm densmerszganuuanes aia
us et I fvziflusuasodenuanes

v d o o
vaoa lvlih 1¥l5uana LED 9 dad 117w 2 vaea nie Saumuszylunoy

HUAABS 1F Sealed Lead Acid Battery viamasaunsanionszua I 1dduvas
Y 2 1o 1 A
a1 liilesndn 2 9 Tue wieunasuilsziunslFanulusini 29
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193 Indicating Lamp L@@ 14 MNA5 1119 aenall
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- @ ugmslszuuames Charge (vauziseq lvh) wag Full Charge (mmzﬂszmﬁu)

- 971UV Input Line, Standby

46 11 Test Button 1NONAADUAMNINUBULLAIADS 1DLYA Remote Lamp @043 Remote Test Button A28
47 Iimsdesdumslflszquazussiuveauunnes aunue (Low Voltage Cut — Off) Tagn1s@an1ssouas
' @ o { { { o ) @ {
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9 P
HIuNs 5T et uaiined 19 tazwunaeUAId Enamel 06191100 2 $u Nt lHlveszinonnuion
Dg1IHEIND
a 2 < ° @ ° @ 1 §
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s 1
Anaauenviaon Tl (Remote Lamp) 1¥hgmvesvaes Iiimnzaunazaoaw
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52 @alau deshidiamanuruedad nudvudien intaths e laudesdinisszuigema@ne
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1AZIAG 0L BALLANG D3 TABEA TUIIA ILIUAADTIAY
{ o_ v ' @ {1 1 i I
54 uUAABS 19 Sealed Lead Acid Battery vinamasamnsaiionszud vhlinunasaluideniceg Iaiiu
Y Z 1o ' =
nanlidesndn 2 2 Tue wiewsissvszduns e liding 29
A4 o < 4 v Y a ¥ ' ' 2 o q9
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56 msasasliiuldawszylunuy uazmse mudetisauvensensawma Ineuazwitesnisiesdu

6. szuumugulillhuasainedaluia

6.1

6.2

6.3
6.4

6.5
6.6

o o

unsAIURUNa1a TAUNS @ (Touch Screen) AosilniautiAdail

- swsasmuaifudmSudla-Ta funssudazaees Iahifosndn 100 2993

- gunsammuatjudmiuila-Ua ifunguiens (Group Switch) Tahitfoondn 10 nqu

- amnsamruagluuumsidla-la 6a Twia 1d lidesndn 10 senainelu 1 u

- amnsafuasiamudmiuglvoula

a3ngnndrdesiinasalil LED uaasaauzmsida-Ua vesaunsal nazdunszua lrldan
Medya

yeaddeativnamhdudainunszua 1§ hiding 10A. Tastuedify Load 93ai 15010
aedyanuiilfizeuseszuiaginsal 1W1da18 Unshielded Twisted Pairs (UTP CAT.S) %30

o9 a

Cat.6 TagdoufuLen o Ua8YeITL UL
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a o
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1.

4
uNni 10
szuumedyyIvdola

(DATA CABLING SYSTEM )

ANNAININI I
o a 9 o o A a P 3
1.1 szuumedyaraidusszdesansnsessugilnsaiszuunsedisaouinaesuaziivluawinasgu

o

£
YosszUUmoda e tioondil

o

- EIA/TIA 568 dofmruamsiaumodynalueias
- EIA/TIA 569 TomMnuAMeIN Pathway LAZFOUAUTLUVTOAS
- EIA/TIA 606 dofmuaneINuMIquasUUaIodynIa

o a o 4 = ' ' 4
1.2 5$1J1Jﬁ1ﬂﬁﬂluflJu'lil!ﬂlﬁu@ﬂgﬁgl)@\igﬂ@ﬂﬂuﬂﬂi“ﬁﬁ?ﬂTﬁﬂiﬂ@ﬁUﬂ1ﬁl%ﬂﬂﬁﬂlﬂuigﬂﬂﬂﬂﬂ 9 1ﬁﬂﬂ1ﬂﬁﬂuim
T ] Y
U ABNTIFBUABIEHIDIAT (Campus Backbone) NTIFOUADITEHINNTY (Riser Backbone) N9
3 3
wouan1elugu (Horizontal Cabling) 3ANNNT£18018 (Telecom Closet) mamu@mm@%’qm
(Workstation)
o I~ 9 Y 2 . A 3 Toy o 9 '
1.3 §$']J‘]Jﬁ1ﬂﬁiyQJI1i1!'ﬂlffu@ﬂ%ﬁﬂ\iﬂﬁ%ﬂﬂﬂﬂﬂﬂ@ﬂﬂim Passive 'VIL‘IJ“L!"U?NGL‘HIJEl\?lliJlﬂEldlﬂN'lu3J1ﬂﬂu

)
1.4 MIfeatee1alszuuIngaade ( Structured ) (381U3p8a801aLAINADAT 1HI1U

VoULUA

v
4 &

v ]
fiududesianuasAanszuumedygiuneuiinae snanuaainaaslunuunazszyludesmuaiinn

1sgns

ANNARIMIMHNANA
[ a o 4 1
sruuaedyaIunoNinesUsenoUA10a18 Fiber Optic azd@1o UTP wisugilnsalisznou @14 9

IS = 2 dy
UINYaCoIAAI U
v

3.1 Outdoor Fiber Optic Cable H5100208aAIl
- Juiia Singlemode 9/ 125 micron N33 loudniwa (Cores) muiivaaslunuy
- TpuaniAnumasgiu IS0 / IEC 11801 uag EIA / TIA — 568B annsaldaans lanslaedsuuiu

Tueimansesoenadan

H 9 '
- idmuenvesmaaian ldasaineueneimsdesiareiagrtiainuaesd UV luussenia

A o

- Asvaame g munmsleudusazidume Iazaindenms lgau
g’; ] 1 =} | =} [ 4
- meloudmiuadesuisyeglune Taeiilassaduiunny Core Tube naziiarsosiuanuiu

(Water Blocking) 35904 18501060817 92A0a3 Steel Armor D553a0us0 VRGBT ITUNIS AR

UNZU AN

[
o w

- HAMANUAMUNAUAVUAIAIY

e Maximm Pulling Tension : 1,000 N

e Minimum Bending Radius : Under on Load 10 x Cable Diametgis S
\l\ A 7 € ’
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e Typical Attenuation : 0.36dB/kM at 1,310 nM.
0.25 dB/kM at 1,550 nM.
e Maximum Dispersion : 3.5ps/(nM x LM) - kM of 1310 nM.

e Zero — Dispersion Wavelength : 1,312 nm

o 7 a a 3 s o
YaaginsainlFlumsiduaisldau (Underground Duct) azdeuilullannnasgiuvesesdnis InsaAnniuma

qa

o o Aa @ < o ) v
Uszmalnedsuderzdesduiiumssamanulateaouazginisi Misoieoamunasgiunasgudnyazed

v & t A ¥ 40
a8 Tagdamnunielu Fire Optic Shelf HaansothaudlusziisunialuRack Cabinet

4

32 Indoor Fiber Optic Cable 151802198AA41

uaiia Multimode 50 / 125 micron 8 1uland e (Cores) amiuaaslun
iguauiiAauuasg1u 1SO /TEC 11801 uag EIA / TIA — 568B

idunenvesmuaifiafi 1¥aadenieluensdesidreTaquila LSZH ( Low Smoke Zero
Halogen ) titotfosiusioninafunas mafimiloma lulTui
fiswamielssumnaoloududaziduive Wazaindonis 19
aoniialondadesii 15 sa19uu Semi - Loose Tube U310 Aramid Yarn unsnogizrinamale
udusdziduriteiunnund s wesae

9 v 4
HpaauiAmanatinvudIagl

e Maximum Pulling Force : 700 N
e Minimum Bending Radius : 75 mm.
e Typical Attenuation : 3.5 dB/kM at 850 nM.

1.5dB /kM at 1,300 nM.
e Typical Bandwidth : 500 Mhz. kM. at 850 nM.
800 Mhz. kM. at 1,300 nM.

o { a 1 I~ @ ]
Yaqoinsainl¥lumsdureniensdesaslusaszdouilu lamumasgruvesesdms Insdwiuialsina

Yo Y £y oA @ 3 CER) v o
"l‘lﬂflﬁillﬁ]13%3@]9@@1Luuﬂ15ﬂﬂﬂ1ilﬂﬂﬂa1ﬂﬂ1ﬂlla$'€2ﬂﬂ5m1ﬁliﬂﬂiﬂ g ANUIATTIULASAUANYUSVDITNY

v & t a 1 I =1
Tassanunielu Fiber Optic Shelf Feanasaraiiusziiouniolu Rack Cabinet

v
33 Unshielded Twisted Pair (UTP ) Cable Nmanbmzmmizail

AMN503095UAMAVIAV0IT18¥TiA Enhanced Category 6 UUNIATFIU EIA / TIA — 568B 150 ISO /
IEC 11801 (2002) nagfamuemiiy FR / PVC (Frame Retardant PVC)

annsoivdaveyaldlugiennunievesdynia (Bandwidth) Taign1 250 MHz Taviidraanen
ﬁltyﬂlﬂm (Attenuation) 1201314 29.1dB / 100 m A1 Next (Near End Crosstalk) l9ioend1 42dB A1

Return Loss 141{9en11 25dB A1 ELFEXT liitlesnd1 32DB 11a¢ Coupling Atten.

' A [ 4
MANUAIUMUUBIEY ( Impedance ) AoadiAnmnuioo £ 15 Te¥w
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NMINAANY

)
U3 1ADIAUTUMS Terminated arges UTP 119 2 ud1n UTP Patch Panel 11a% Outlet @78

o

'
A a

A A v ] a 9 A 4 ' Y .
(ATDIUDNIAY Wiﬂllﬂﬂi]ﬂ!ﬂﬂﬂ’ﬂilﬁﬂﬂiﬂﬂﬂ]ﬁ]ﬁﬁ?ﬂﬂﬁﬂﬁﬁqﬂﬂ1uuu’)ﬂ1ﬁ il Taaldmoe ( Conduit )

TN ( Wireway ) ‘I’i%f)iNﬂi’e)‘]JﬁWflﬁu il 461mmmmmzammxamwum5’@%

I o o o a & . =Y o o 2
4.1 Qﬂﬂimﬂﬂ?lﬂuﬁ?ﬁiﬂﬂﬁﬂﬂﬁﬂ Fiber Optic UAUANHULINWIEAIU

ddo & o  w a & ~ o a Y o A
4.2 Qﬂﬂﬁmﬂﬂ%ﬂuﬁ?ﬂiﬂﬂﬁﬂﬂﬁﬂ UTP Cable UAUANHUSNNINAUADINUDIAIU

@18eeNAUnY (Core) DI Fiber Optic Cable NAIFUNIFONADIZHINDIMIHTOMBTUDINTIZADA
1919288 (Terminate) @83 IAD¥IA SC Connector 1111 Multimode 50 / 125 micron laglHasaaile
A 1 a
uazgUnsaimiAbIMNIZUAZ¥TIAYDY Fiber Optic Cable
Y A A 1 v A k) 1y Py @ .
menniduiiFouaosznINeImssonelueIns  wzaosgnin HNumanuaznszaede  (Fiber
$ o o < g 2 o A - %
Optic Patch Panel) #alanvauzlaseadiaily shelf duaudnaeuiiesnld annsofaaalu
Y ¥
Standard Rack Y119 19 17 HAZA 1505095 UNMIAAAMNIIADYHA SC Connector 16 hiffpenin 24

Connectors 70 1 HU

e

@ = A o <3|
URIWAUAZATZ918018 ( UTP Patch Panel ) Mauovzdosanbmeidu Modular
a ~ [l @ < a a @ @
figdnssinlsioiannuiluszitiouvesars ( Cable Management ) AALINTOUFUUKINNIAZNTZ0
@10 HT11IUTe9 RI45 Jack litioondn 24 Port doya (1 HU ) Hpuauianiuuinsgiv EIA / TIA

S 4 : Ed
568B Cat 6 HAZTHAAAINNIATYIN T568B A1W150AAAIUY Standard Rack 4119 19 117 11pAAA
v i1 s
Patch Panel H1J1 Standard Rack flfjiiReiuazdesannsaiimsdias Tagldinsesiie ldnaiia
K4
110 nazLSA wiounagiudrevzdoadaiaSon UTP Patch Panel 1Hifioane
o w o - ¢ o o [
dsuszvudedyaunouinmesuazszuu Insdwd Taguen Patch Panel Y04NIADITZUD
o g U
ponNAULUEIU 9
@ { I~
1151 ( Modular Outlet ) Ma@UpITADUTULLY Modular RJ45 8 Pins AIWNIATFIU EIA / TIA568B
Y A A yyd a
Cat 6 U T568B Taoldinsesiie lanswiia 110 naz LSA
A J A Y I =) 1Y J
a10ouAD UTP Patch Cord Miarupazdoudluliammasgiv cate Taslvinaanuea ludesnd
o 4 ' o o ' 3 A, o
4 o dmSumeFoude Patch Panel fURUnsalszULAS 0918 NIl IWIUTINADUTBINEN Y
9
UIUVBA Outlet 1INNA

A [ A Y I =} " Y 1
my¥auao UTP Patch Cord mﬂuaﬁ]mmzﬂu'lﬂmummgm Cat 6 Tﬂflilﬂju']ﬂﬂ?'mfl'n"luuﬁ)ﬂﬂ’ﬂ

9
@

9 o 4 ' o a J cg‘o = v o
10 1’:!?] ﬁ?ﬁﬁﬂﬁ1ﬂl"§ﬂh@]ﬂ Outlet NUADNNIANDT \111!‘1]11J’Juﬁ’JinlIENLWENWE]ﬂ“lJ%TL!TL!"UEN Outlet
F
MYUA

Y
Aiudnnzdesdaig 19 41 aminasgiu EIA dwmiuldgunssiszuumedyanauagszuuni oo

Y
~ o v A

TnouaazaRolinuanyuzaall

a

' Y
o ddhladuniilusadaainsoveniiugdnsainaansnelu’ld dhiladudreiin vazdia

fMunadsiivesszuueima wieunyuadmivdentlestumuniiuazvads

@ ) [ o ] '
o molugiisradsylwhdmsugdnseisuanhidesnit 6 g w30 12 99

Y vy ' Y
szuuanwuioulidesndn 2 FANDE
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o ¢ Rack NngdesdeszuvasaY Tagszuudisaudeensaniinszuaeauveaszu Tl

a

Yo Y Y o . A a ¥ Ao, g v Y o oA
AIVINITADIM Shop Drawing Lmzuﬁﬂﬁﬁﬂa;‘imﬂﬂﬂﬁﬂﬂﬂ\?‘ﬂi}1Lﬂu1ﬂﬁﬂﬂﬂaﬁ)ﬁﬂﬂqﬂﬂim‘ﬂ

A FA Y Y o 1 a 2‘4
lﬁf]ﬂi“]fﬁ\?olﬂQl‘ﬂ’J'lJi‘:IMNUf?]‘l;liJﬁﬂﬂuﬂﬂﬁQ

MINAa
Budazdessanuaiesdonaaeumoldnas g unzdufiumsnadou UTP uag Fiber Optic Cable #4013
famauarseaunanisnageuldiudiidrmy mamsnagevzdeaiillamnasgiuvesdnda Taod
eaziBoneinioesill
51 szvvaedayanalendaniues (Fiber Optic Cable)
- ANNENMVRIMedyy Il (Length)
- AmaaneuveImudy YN (Alttenuation) TABIATNIIAAUIAZ TOIRAMA
52 szuumedyis UTP
- ANNENVBIMYdYyY Il (Length)
- uwuﬁqmwim%mmmﬂﬁﬂujmam (Wire Map)
- ﬁmwaummmaﬁgﬂpm (Attenuation)
- @1 Near End Cross Talk (NEXT)
- 1 Attenuation to Cross Talk (ACR)
-om Equal Level — Far End Cross Talk (EL — FEXY)
M Impedance, Capacitance 1l1¢ Loop Resistance

- 1 Return Loss

J A Ao &
- 1 Parameter 94 ) NI uTu

M35uilsznuszuumedyana ( System Warranty )

1% a 2 U Y < 9 @ PE| @ o @ g 1%
MnaINIIAaAazae NI NaTY dzdetalnumsivlseiussuumedyaia Tasuiailuanyauzns
o v w4
Fuilsznu asil

6.1  mssulsziunansaat (Product Warranty)
a o A v ~ [ @ a @ 4 a v Y a I 9y 1 =
HaRdMNNA LD IZAEINIMISVUsZAUNAAN M (Product Warranty) U5 Bngramilunar lidesndn 207
62  misulsziuguaniAans¥ouse ( Link Performance Certificate Warranty )
a [ S o o A 1 4
pansuviniaueIzdelinfulsziuluduguauiauein1saeisen (Link Performance Certificate)
Feazdos lidaRatumsvhauuy Application siialavtiavils (ludIuved Cabling System) Tasdzdoq

@

o wa ' 4 N . I o Y a g '
5uﬂaznuqmﬁnummmmm%n (Link Performance Certificate) mmanmummqwamﬂunm"laJ

Y 1

Woeuna120 1)
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uni 11
o d a
szuuInsNaTeesta (CCTV)

(Closed Circuit Television)

ANudeam i3l
S 2 . . .. < U % o @
5201 IN391/MI299319 (Closed Circuit Television: CCTV) iifudiunilaveszuuinyinnulasass uageauisn
S A v o < a o o &
I tudelumsisenduiusnelulasains Wuszuunm@ siia sUuuvuazsoundessunmliiulau

fvue lunuy Tasfigunsallsznoudie q dmivszuudesinnuningauduiauvesndesdunin

v 4 a
AINNADINIATUINAUA

s
v A LY

A o o 4 ' N a '
Gluﬂimmmn"lﬁ’mwuﬂgﬂunmmqﬂﬂimiuiwﬂ’ﬂﬁ'qﬂﬂimmamuuﬂmﬁuwmwmsﬁuﬂaawﬁ"ﬂEmm

a

fmuage' i
2.1 ndeeInsvimineesilannn Fix IP day/night dslinaaininaummua T

- Uszanndesldmelueins

- T52UpI95UMSTIULUY day/night mode

- gunsaffunmun CCD 1/3 i1 130 1/4 71 Super HAD CCD

- ITUUMTAUNUNIN Progressive

- anwaziBeavesninlifesndt D1 i 25 FPS dendes

- nsasuanIdFanunieldanuainaldnanuduveweaalilidesnd1 0.3 Lux (Color) uag
0.02(B/W) 30 IRE

- w%’amauﬁ Auto Iris Vari - Focal 3 — 81aaiuas (F1.2) day and night

- 11 Encoding 14U H.264

- Udyaraniwaieon 1¥RJ45 (LAN)

- aunsalysunsu vendouilu Text on Screen 1

- naessesfumsdedyniu dail TCP/IP, HTTP, RTSP, RTCP, SNTP, mDNS, UPnP, SMTP, IGMP,
DHCP, DDNS, IEEE 802.1X

- ndessessumsdedyara lrldhwindondrs network POE(Power Over Ethernet) 36 to + 57 VDC,
900 mA@12VDC

=

- ¥ Backlight compensation

- fl TSVUNIVAN Iris t4UY Video tiag DC

- 132U Auto White Balance tia2 Automatic Gain Control (AGC
- [¥e9d MU MicroSD memory card

- 1flundea¥iia Bulit-in Len nelu

o

[4 = L2 o
22 naeaIngsiminessauuy Fix IP Dome day/ight doailgaauiianumnuads

e

- szanndealdmelunazuenoins

- T52uUTeSUMITNAIUILY day/night mode
' 2 2

- gUnssiSunmuuIa CCD 1/3 17 %30 1/4 117

- ITVUMTAUNUNTIN Progressive
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Y
23 naedIngsimineestlauuy Fix IP Speed dome day/ightdesiinaiautiaamumuadsil

anwaziBoavesnn'litosnii D1 #i 25 FPS dendos
ansasumn ldsanuneldanuainaldnanuduveseaalilitesnd1 0.3 Lux (Color) uag
0.002(B/W) 30 IRE

n¥ouaud Auto Iris Vari - Focal 2.8 — 10.50aa1ua3 (F1.2) day and night

11 Encoding UV H.264

Ny anIndIoon 1*RJ45 (LAN)

a0 Tsunsy ¥endeady Text on Screen 18

naoesesFuMsdIdnya I §4% TCP/IP, HTTP, RTSP, RTCP, SNTP, UPnP, SMTP, IGMP, DHCP,
FTP, DDNS

ndossessumsdsdgara Irldwindondrs network POE(Power Over Ethernet) 36 to + 57 VDC,
800 mA@12VDC

i Backlight compensation

1l s2UVAIUAY Iris LUV Video 1Az DC

115201 Automatic Gain Control (AGC)

IP 65

1909615V MicroSD memory card

Wundeaastia Bulit-in Len melu

Uszanndesldmelunazuoneins

52015995 UMIMUULVY pan/tilt/zoom

Hszuusessumshauuuy day/night mode

fndeatluiuy Vandal proof

gUnsalfumnuIA CCD 1/4 i1

TEUUMITAUNUNIN Progressive

anwazdeavesnm'lifosndi D1 #i 25 FPS dendos

arnsasuamn lddanunieldninuanedldnanudvvesuaslifosndt 1.4 Lux(Color) uag
0.01(B/W) IRE

niouaud Auto Tris Vari - Focal 3.4 - 121281405 (F1.6) day and night

raudau 4 191 Optical 1A% 16 191 Digital

11 Encoding 11U1 H.264

Hdyaunwdiesn 1*R145 (LAN)

ansalilsunsy ¥endouilu Text on Screen 1d

nanssesfumsdedynn il TCP/IP, HTTP, RTSP, RTCP, SNTP, UPnP, SMTP, DHCP, FTP,
DDNS

Fyarae 1w +36 to +57 VAC, Max 1A
i Backlight compensation

i FEUUAMIVAN Iris VY Video tag DC

15211 Auto White Balance 1@ Automatic Gain Control (AGC)

718IN7U AL




IP 66

H @ Y

' < @ { a o
2.4 Elngﬂﬂﬁlﬂﬁuﬂll’d"lﬂ-ﬂigﬂﬂ ﬁ}@\iﬁﬂ’\lﬁllﬂlﬁlﬁﬁ mmzannmmmmxumunﬂammn‘ﬁﬁwammxm Taa

Y
mﬂmmmmmaanﬁ'@ﬂ At

MInYUEID (Pan) N591 1850UR 360 DIAN
MINILAN (Tilt) N3 1ATEN19 0 - 90 BN

< ' . o ¥ J a =
anuFlumsae/nszan (Pan/Tilt) ansndlsuaaldszning 2 — 150 e Aui

4 o 2 ad A wa
2.5 N399I UNNMINTL VLRI A (Network Video Recorder: NVR) w%’amz‘unﬂgmmi (Operating

Fd
System) 1138 Software Program ApalinaauiauazauanIn lumsihavediaioenufviua asil

I d v X aa A v =2 o k) a [ o a
Wlugilnsaiiuinamszuudtaeaniiunndyyiunmennassnarsaaslumineanudisiia
#139ATN WA Non-PC 111 Stand Alone
1#52uuUH1ians Linux 08 Tasd11150A20AUMITHIIUYBUATOIRIUNI USB Mouse, Remote
IS a

Control tiazszUUTAAA'l4

) A Vo v 1y ' £
5995UM s FoNADA YA IUNINIINNADI IP Camera 14 litoani1 8 ndos
58451 Incoming bandwidth d1m5uiuiina1n lutfesndn soMbps 1az Outgoing bandwidth d1115y
~ ] s ad [ [
Fongnmsnuiiaiin liesndt soMbps

o ° S a o a ° s o S a o A
595UMITaIveIasaaansia SATA $1uu 2 wesa 1azT0ssuAINVRIasaadn Tagegad

) Yy a 2 s a Sq Yy 1Y ' 0 o o =
6TByte Tnofirunsinazdosanasasaaen 19 litfesndn 1 TByte dmSuiuiingn
° ] . . 1 Y Y 1 @

gunsammuavalumsivin Resolution, Bit rate {81¢ Frame rate maumaxnaaﬂmmﬂmmu
annsamuuaszezna lumstiuiinninveauaaznde]d (Recording Expired Time

o ) ° S a o Y a a s a Y
505U FUMITNEsafaAuLY S.M.AR.T Tagemnsaudaeimsialnfavedarsaaan 1a 1oy

J a Ia Jd a <3 2

g13aaanAANAIA (HDD error) 1Az 13aaan@y (HDD full) 18

@ o < . . 1 [} o
soafumsvhaumuuasnmmz 1na (Locking ttag Unlocking) Ndeants hildgna wiegnidiousiu

1% 4 1 <3 A 1A
5995 UM51OUADNAD [P Camera ANLTIFI 50 MNAeIUIN (PAL) uag 60 Mn@eIuIN (NTSC)
ansamuuaraa lumaiuinnmvesaazndedldedivasy Tageusauiald 8 a0
w1
AsoMuUAMINUIIIa lumMsunnA N Pre-Record 18

Y ¥

ansananu hlumsasresuanuaaeu i (Motion Detection)
7095 UF0ITYIUNNUIDDN (Video Output) 11U HDMI Liag VGA p8h9ag 1 wein innuazidon
1920x1080

o o 1 1 I~ Aad
5350 Ts Tanealumsiaudmuaseviemiaisa uuy TCP/IP, IPve, DHCP, DNS, DDNS, NTP,

I [
SADP, SMTP, NFS, UPnP tiaz iSCSI 1iusg1arios
4 1 o ] ~ <3

ANNTNUFOUADAUITLUD Network 18 1A8A1UNG Ethernet Port RJ-45 A11157 10/100/1000 Mbps
o 4 = 14 o @ 4 1 ~
14 1 WOTA 1Az UNDI A Ethernet RJ-45 d1M5UIFONABNE0Y IP Camera 11U PoE NUIN5 0w

< v R
gunsalunn,In

da o o =) =3 1 A [ 1< ad Y
TIWITDATIVFADVUUUAIAD ﬂ13ﬂ1ﬂ1u1uﬂﬁiill'ﬂliﬂﬂf]ﬂ”lwW1u!ﬂi’f)*‘ll1ﬂlum’3'iﬂhlﬂ
/4

\)
o ' 3 ad P LY’
ﬁuﬂﬁ‘lglumildiﬂﬂﬂﬂTwm‘uﬂNiz“JJ‘lJl,uGlL’JiﬂmJiJ Dual Stream Iﬂﬂ?ﬁ%ﬁ’ln’li 3 >

iFongmmueuAaznand lnod 10 a5y
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- ﬁszu‘uu%’uﬁaummﬁﬂﬂﬂammm’ﬂ%m 1YY Pop-up on screen, Trigger Audible Warning, Email Uag
davoyalidiwerldininiuny
- mwsahimadentanmiilideansIduaamaiinihendn 18 udszuudnadimstiufinmnind
- ENsafmuuAaNEMs 1% UUe User Account I8 itfoendi 3 seau
- @unsamWuAAT MAC Address Y99 LAN Card 391170 User Account tite e afun1s1i User Account
1% munseady
- TweSaiFoude USB 2.0 117U 1 wosa uag USB 3.0 §119U 1 No3a
- mwsaeudeduginsaidmiudisesdoyanin ¥iia USB Flash Drive iag USB HDD External
- 3995000 (Export) az1id (Import) msé’aﬁmwmﬁma%mmqﬂﬂsn‘fﬁuﬁﬂmumawa%ﬁ
UsB &
- awseldon ldReamgiszning -10-ss esruvaiFea
- awnsoldiulvivhaszuaady Ac220 Than
26 90udAINTN (LCD Monitor) dniunaasmmanndessunmioadimnualunny
27 gunsaiau AldSmualudesmuat uadszylunuu i Tumuidaauueh Famnzaui

[ Y [ A
MUIUNABIIUNINNY

szuulvlh (Power Supply)

szunllihnszuaaduinelfungdnsaivesszumilu 220 v, 50 Hz. Wiemwiszylunuy Fuiuszuvues
EL ~ v A 1 dy F) [ ~ L4

115 WingUnsal luszuuiinnudesnisszun Tliliuandieanil desdawsouginsaimsmlasszuuin

Y o a g
NWIDUNUNITAANIAIY

MIAAAI
41 seSunmuazglnsaintuguusazya 1iaasulu Rack suiRediu
o =~ o o ' 7
42 moedyguilnhdyaanimlueinis il UTP CATe dauaealruguglnsaiding 1¥ldaw

Y o %
ﬂlﬂﬂ1ﬂuﬂﬂlﬂ\1ﬁ2ﬂﬂimuu

43 msdumedyaiamazaeniuguai Taen T 1d5eslulans sndumodaanauidadeduand

oo

o a A

@ v < o 13 A @
4.4 é}iﬂ‘la]lNﬁlﬁNﬂﬂﬁﬂJaﬂﬂllﬂﬂguﬂiil FUWYNMIMUIUTSAUTY YU LASINYATIDIADU 9 GRS

9
a o 3

Y
AAEIN lﬁuﬂﬁﬂé}ﬂﬂﬂﬂuﬂ1uﬂﬂu‘ﬁ1ﬂ1‘§¢lﬂﬂﬂ

' A o o A o 1 < 4
45  msseveundanuginssiounluszuy ccTv Aeslddidenniz Ao Uidudnouiuames (Signal

'
o @

v
Cable and BNC Connector) 8131350 14 Idnsanerhduanamwuna l wieanaloudd

o g

NINATdIVITUY

v

Yo Y I o = . 4 Y v o
ﬁﬁﬂﬁnﬁﬁﬁ]ﬁﬂnuuﬂ"ﬁﬂﬂﬁ@ﬂ Output Slgnal Level Glu"umzﬁﬁmsmammmmwmnnnﬂam Iﬂﬂﬁ'ﬁ)\i AITAUN
v

]
i '
o = Y

9 1
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21  LOW VOLTAGE CIRCUIT BREAKER (ACB,MCCB,MCB)

- SCHENIEDER ELECTRIC / GE / SIEMENS / ABB / EATON

A = 1
- nImeuIm

2.2 LV MAIN AND DISTRIBUTION BOARD MANUFACTURER
-  PMK/SMD/ESI/TIC/ASEFA /PEC

A = 1
- nImeuIm

23 PROTECTIVE RELAY, METERING AND ASSOCIATED EQUIPMENTS
- ABB/SCHENEIDER ELECTRIC / MITSUBISHI / SOCOMEC / SIEMENS / CIRCUTOR

A = i
- nIdmMIUIM

24  BATTERY AND BATTERY CHARGER
- EXIDE / CHLORIDE / YUSA / GS
- vsediouIm
2.5  LOAD CENTER SET
- SCHENEIDER ELECTRIC / GE / ABB / SIEMENS / EATON

A =
- NIDNYUIN
2.6 CONTACTOR AND CONTROL RELAY
- SIEMENS / ABB / SCHENEIDER ELECTRIC / MITSUBISHI / OMRON

- WioWeum

2.7 POWER CAPACITOR AND REACTIVE POWER CONTROL RELAY

- ABB/NOKIAN / SCHENEIDER ELECTRIC / SOCOMEC / EPCOS / RTR

- WioWeum
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2.8 SWITCH AND OUTLET
- BTICINO / PANASONIC / SCHENEIDER ELECTRIC / SIEMENS

- WioWeum

2.9 POWER OUTLET
- ABB/SCHENEIDER ELECTRIC / BTICINO / SIEMENS

- W3oWeum

2.10 LUMINAIRE (LOCAL)
- L&E/LUMAX/PHILIPS / DELIGHT / METROLITE /

X—TRA BRITE- #30ifgumn

2.11 LUMINAIRE (IMPORT)
- HUBBELL /PHILIPS / EYE

A = i
- UIDNYUIN

2.12  LAMPS
- L&E/LUMAX/GE/OSRAM /PHILIPS /

EYE/SILVANIA- wW3aifigum

2.13  HID LAMP
- GE/OSRAM/PHILIPS / EYE / SILVANIA

A = i
- nInIuIM

2.14 LAMP HOLDER
- BJB/VOSSLOH/GE /PHILIPS / THORN

A = i
- nIMIuIM

2.15 LOW LOSS BALLAST & STATER
- PHILIPS / MK /BOVO / ARMSTRONG / OSRAM

A = i
- nIMIuIM

2.16 ELECTRONIC BALLAST
-  ECONO-WATD / PHILIPS / OSRAM

A 2 i
- nImMIuIM

2.17 HID BALLAST
- SILVANIA / PHILIPS / OSRAM / EYE / THORN
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2.18

2.19

2.20

2.21

222

2.23

2.24

2.25

2.26

A = i
NIDNYUIN

LAMPS CAPACITOR
THORN / BOSCH / NOKIAN / PHILIPS

A = i
NIDNYUIN

EMERGENCY & EXIT LIGHT
SUNNY / EML / CEE / DELIGHT

A = 1
NIDNIUIN

CABLE TRAY, CABLE LADDER, WIREWAY
SMC /TIC / Ul / ASEFA / BASOR

=) = 1
NIDNYUIN

METALLIC CONDUIT
MATSUSHITA / TSP / TAS / UI/ RSI/ ARROW PIPES

A = 1
NIDNYUIN

NON-METALLIC CONDUIT (HDPE&EPLEX)
TAP / TGG / BTC

=) = 1
NIDNIUIN

PVC&UPVC CONDUIT
THAI PIPE INDUSTRY / SIAM CEMENT / SCHNEIDER ELECTRIC

WIodeum

LOW VOLTAGE CABLE
PHELPS DODGE / THAI YAZAKI / BANGKOK CABLE / CTW CABLE / MCI DRAKA

A = 1
nIvNIVIM
FIRE RESISTANCE CABLE
PRYSMIAN / PHELPS DODGE / STUDER / MCI DRAKA / RADOX

ERINIAT

FIRE ALARM SYSTEM

HONEYWELLS / FIRELITE / EDWARDS / JOHNSON CONTROL / NOTIFIER / GST,

WIoeum
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2.27

2.28

2.29

2.30

2.31

2.32

2.33

2.34

2.35

TELEPHONE CABLE
PHELPS DODGE / THAI YAZAKI / BANGKOK CABLE / CTW

WIodeum

COMPUTER CABLE
AMP / KRONE / BELDEN / PANDUIT

W3odeuIm

COMPUTER OUTLET
AMP / PANASONIC / BTICINO / SCHNEIDER ELECTRIC / SIEMENS

WIodeum

CCTV SYSTEM
PANASONIC / GE / BOSCH / HIK VISION

A = i
nIvnguIm

ACCESS CONTROL SYSTEM
AMAG /IDTECK / CHUBB / HID / HIP / SOYAL

A = i
nIvnNIuIMm

MATV SYSTEM
HIRSCHMANN / PHILIPS OR FRACARRO / WISI

A = i
NIDNYUIN

MATV COAXIAL CABLE
COMSCOPE / WISI/ BELDEN / DBY

A = i
NIDNYUIN

FIRE BARRIER
HILTI/3M /GE / ABESCO

A = i
NIDNYUIN

AMPLIFIER, MIXER AMPLIFIER, PRE-AMP. & TONE CONTROL
PHILIPS / JBL / BOSE / TOA

A 2 i
NIDNYUIN
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4.6 Insulation

" v
auIuNeauszaen U uReIns 1 19 1Fauruletiu (Rock Wool) A uwu1ldnat 2 47 anw
, . , .
nudu ldna 3 /e duilszansnisiinnudeumiiny #3ed1n31 0.034 w/mk 91 20 C MITARUIY
U318 Exposed 1719012 13i@a 1 1130 Stick Pin, Yaviudieatanivieuazaniudie Aluminium Jacket 80
Y v
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1.1 M@mﬂiﬁ1ﬁ'§ﬂlﬂ%ﬂﬂlﬂ1ﬁwﬂu ( Air Handling Unit ) lagWaaNIE U800
A 1 A a o 1% & 9
1.2 1R300 1UNTITIAY ( Starters ) mmuuamasmzuiuma 1.1
v
1.3 ma"lﬂmuqu ( Control Wiring ) 5 Us20UUS U0 IMAIAZTZULTLUIBOIMANIHUA
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2. UBIABDT
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siianoonuuuinTimuzasiums IFauededeiion Tasdatoguugiveseinialasseumii 40 o
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wademilunusigudnsuzdu fedeuiluriiahingdaind ( Normal Torque) 1¥nszua’luinios

A a ° . ' I
ADULTUAU ( Low Starting Current ) 140 Slip 91( Low Slip ) vazld1uTasden Synchronous Speed Wu
] a9 1 v I [l A 4 v 9 I
1,450 souao i unavz laszpiluednduremesnnardeuiluuuy Totally Enclosed Fan-Cooled
4 <] ' 1% 14 a 14 3
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22 A3 89318133 MRUVRBIABS (Motor Starter)
misoenIdiiu 2 ¥iia Ao
2.2.1 Direct — On - Line ( DOL ) Starters @sl,ﬂﬁflﬂmﬁllﬁa ﬁldfll
f. Tropicalized Air-Break Contactor, with Thermal Overload Release for All Phases, to VDE 0660
and/or [EC 158-1
9. Coil Voltage : anfmnualunoy
f. AC.3 Duty
3. Contact Rating : NVUIAVBINBIADS (5.5 Kw.) $u'll el
9. Auxilary Switch 8814%{98 1 NO. 1 NC
222 Automatic Star-Delta Starters Honuautia fail
f. Tropicalized Air-Break Contactor, Automatic Star-Delta, Contactor, with Thermal Overload
Release for all phases
Y. Coil Voltage : andfmnualunuy
f. AC.3 Duty
9. Auxiliary Switch : 86191708 INC INO i Main Contactor taziious auisuiudealddniy

Automatic Star-Delta Contactors Protection : IP OO (DIN Standard)

3. garuqu
v a A o w ¢ ad o 1 2
ADINAAMLIATEIN ANST 30 VDE dmisuszuy vl 380/220 Tadn 3 ivler 4 eno 50 1350 dasielafil
a Cal 1
3.1 uEINTae IRz ( LSP : Localized Switch Panel)
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NISLTUAUNDLIADT ( Motor Starter ) W%}E)NNM Interlock N%imnﬂmmﬁzaz"lﬂa ( Remotely Control
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3.2 2997A7UAU ( Control Wiring )
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3.4 Mimic Diagram
a Y a . . A . . . a ya Y P} v
U INYADIN Mimic Diagram IWDLLE AN Single line Diagram A IAnaumihvesunsedaiung
4. myauae Irfds
o o 9 3 a v 1 = ) = [ Y
- mwllfddeuiluwiia uen.11 atiuaige 75 esnwadod Aniunuwdsanuuanonuussauliih 1 750
Tadn vuamedesnunszud T Idaw NEC ua hifoondn 125% veanszuagega Ngungh 40 esruwsaied
vazussau lhihdesan Lty 2 % Anszualwihgegalasiavinume MDP agldidunislueins1idesly
1 a 1 =Y 1 d' % 8Ol 1 tﬁ' a
No¥NAVN(EMT ) vIone Tanzaiineeu( Flexible Metallic Conduit ) Na1315an 1111 ayueelvndudalu
A oA ' Yy T oA vy Y A a 2
AoURIANIBRYgN1ENEND1IA1T I3 e lunestianais (IMC ) Nefesmerouiluriin UL-Approved N15AAAI91Y
EY ¥ Y o v 9 a ¥
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- melhnldaenausnasuldau luudazeias ameliimavuaszdeauiluyiia LSF ( Low Smoke and Fume )
Hluedae
- awldihinlgdmiuneliun 2905 dhaedia tazermsiiensarsisuz 1dAau awidvualuanesgiu
v "
m3aadama Ilihdmsulszmallne wea. 2545 uni 11,12 waz13 dealdane I wtianu'll ( Fire Resistance
v a Y a Ayl ¥y A A Yo o v YA o v a 0w
Cable ) Hazdvawaa lagdnanngindudedo lasunsnadonnaziusewdy TaedlsnvivAaroud vy

Y
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doldvenaniRoriugadviiaveunsudes hidnniidua aunsanunszua’lidainsi sso Toan 187
anniszy B un Taghidediiadle stuminduiude s WS fuuuiansadaneusa Tusialdies u
Ada do o = o Y= Ao g U a Y Y
nsdinthdonlasuniisnalassaliil Control Power Supply amisuilu druvmnansilnead dewninzauiunise
3l Ivhiniisvesgilnsaiaen iWustandadmsuldvn Tiihszuy 380 Taan uadesnuusedulwih lives

' J ) @ a J 9 13 a < a . . ~ wa
A1 250 Taan dwsuatia 1 ld waz 440 Toan dmsvwiia 2 wld uaz 3 lea uaziilusiia Tropicalized UAUANDA

Y
HazanyMUzAIl
3 P g a
5.0 - walsy ( Frame Size ) 11184 400 uounls doailuaiia Molded Case

a 1 d o a A
- v AU 400 touudls Wuwtia Molded Case 138 Open-Frame
Id a a { o
52 - Mounting 1HU¥lARAAT LY Fixed 1130 Draw-Out auimuualuuyy
I a ¥ a o @
- Fixed Type Hlunivaadinns deaanulaselans lugdreadn uazuthunden

o a ' s Y a & 4 9 o
- Draw-Out @115 UVWIAMTNNUND 400 wouuls ﬁ@ﬁﬁﬂﬁﬁﬂui?ﬂﬁﬂuﬂﬂﬂﬂﬂ Tagdl 2 mmzﬁa qINTD
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53 Manual Drive Sunnuduth azoon18deiie TonTatla wiedutuas o1vaziumy sl ( Spring Loaded ) 71 I8
5.4 Terminals ijseeniih 2 s fii

- dwvvnandsy 250 wewutd au 19 atiadome T Taoass wienuudetmni g

- dwsuvnanlsy 320 seumls uaz“lmyjﬂiﬂﬁ“l%’%wﬁwiaﬁ'am%
55 Releases doufumiimnzandmsinesuomes daii

- Overcurrent Release @013 uiin Adjustable Thermal Overload Release,Ambient Temperature Compensated

TdanszuaiihédmsnTones Tnaaauiimmua iy
- Short-Circuit Release @oaiiluiia Adjustable or Instantaneous Magnetic Short Circuit Release

5.6 Interrupting Capacity (IC ) dosamnsatloanunszua lidatansd 30 Toan 1o 1914 hitesnniidinualu
v " Y
wuy aInsaaneusa luianlsd luaunsodesdunszualidarsns Idaminsinualuuuuuds defaas

Fhdsia HRC Tostumuinnan'’y

6. Under Voltage Relay
{hiaduiia Solid State Controlled d131141 T 350 Tadm wie 220 T9ém 50 1Fant aunslfudann Cut - Out
Point 14TA8 Cut - Out Point vxuts1Aeun e i1 Cut-Out Point drgaiia Iddes hifound 342 Tadn finew
UNAYIA Changeover S1UIUBEY DY 2 5U NuuTy Il 14 lsiTeend1 380 Tadn uazgnunszua i 1d lsides
A1 6 wountlsTiaddeuiliuny Tropicalized %A Plug- In W50y Socket HIoADA1EONUNT Plug and Socket 19

v Y
NIDUYA

7. Asymmetrical Relay

1S adyiia Solid State Controlled A SulFiu W5z uy 380/220 Tran 3 1va 50 13a9 9923191118 ©

9 1
@ A o

v v ' v Y ' a
mmu"lﬂﬁwzmmv\lmmnsmnuTﬂﬂ’mmanmgﬂwmﬂu"lmzwna 5 % asymmetry nouunaviia changeover

Sauegares 2 ou nuusaau I 18 ludeenn 380 Taan waznunszua i 1d lidosndn 6 weunalisiaddna

I a J 2’,
1Iuu tropicalized %iia Plug- In W0 Socket 113070 & 1800NN1I Plug and Socket 1N o1 agn

8. Time Delay Relay

I a 1 a
iHussdia Off-Delay a1unsanleszeznarld 1.5 i

9. Load-Break Switch
| a = v o a dJdo @ aa oA . . v
WUaINFUUVIRINUAUFINTAAADUDA LUNA Lm”lmJ Over current Release 1101 Short - Circuit Release 79U

aa A A ) Y A Y
ﬂmﬁﬂﬂﬁﬂuq Lﬂﬂﬂuﬂunﬂﬂ5$ﬂ1i UAZADIN Arc Chamber 918

10. Whd uazgu
A do w v oA do o wa a o4 Yq Yo & A
10.1  hddmSudesiuainddanousn Tula uazaingouq 19159 daiia HRC m1un1asgiu DIN 43620
s o o ' ' = s a2 A
1182 VDE 0660 Feamnsntlossunszua ldalsesla lideendt 100 KA. @ 380 Taan gruihd 1w 15wiia

) v J 14
Triple-Pole with Phase Barriers dmSuThduunana 220 uouus

Y
woutaldyu Tl
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11.

12.

13.

14.

15.

16.

17.

A o w o o o A o Vg Y A .
10.2 T\I’JﬁﬁTﬂiUigﬂﬂﬂﬂuI‘ﬂiﬂ uazmwsuﬂmnumim’mmm 1%1"])’1/‘]’3@1“])’14@ Cartridge ATHNIATITU DIN
% o o 1 1 A s
49360 LT 49515 11ag VDE 0653 %Qﬁnﬂiﬂﬂﬂ\iﬂUﬂﬁgllﬁaﬂ’N%ﬁVlﬁjquﬁ,@ﬂﬂ’ﬂ 50 KA %1 380 I’m‘l’l I

a 7 a 9 o A Jaa o a ) o A Jaa
Whd19wiia Flush-Mounting dwsuihdnaanushg nazaiiasssundmSuidnanlug

ADULNAINDS

wiinfidoalnaauia dail

- Tropicalized, Air-Break Contactor, to VDE 0660 and IEC 158-1
- Coil Voltage : 220 V.50 Hz

- AC 1 Duty

- Contact Rating liffoeniififmualunny

- Auxiliary Switch : 1 NO.

- Protection Grade IPOO ( DIN Standard )

Current Transformer (CT )
I a { o v .
foutluxiia Secondary Current : 5 A, Primary Current gunmua lunyy Accuracy Class : 0.5 H30ANI Tropical

Proof , nuusaau I liosnd1 500 1980 Rated Burden mufisuiludoald

Volt Meter

I a 1 =3 1 Y 14 A A A 1
Lﬂu‘ﬁuﬂﬂﬂﬂﬁﬂuﬁlﬂﬂﬂWHllﬂ 0.05 178 YAV Accuracy Class 1.5 139AN21

Voltage Switch (VS)
)
Furiiadonld 7 9919 ( RS-ST-TR-0-RO-RO-TO ) dw51 3 1ila 4 a1 ansataa 1dna 3 wa wieumvoudu

@ d o a
mafeunudugudnaziitanaziladie

Ammeter
I a 1 J 3 [
wWuwiia CT Type Ammeter ansaeu ldmuvinag Primary Current Rating Funuul¥deny Current Transformer

¥ila 5A, Secondary Rated, Current, Accuracy Class : 1.5 HIoAnN

Ammeter Switch ( AS)

' ¥
Furiiadon’ld 4 Sanaz medanseua Iihldns 3 e nazisaniziladis (0—R—s-T) nunszua Tud 1l

° ' J o Y Yo A o Y
AN 10 Ll@mlﬂi ﬁﬁ/ii‘]Jclflfﬂ‘]JllfJiJiJLWJi!L‘]J‘]ﬂ“]f CT

Indicator Lamps

1Friiafinaanuanasgu DIN 1 audd mumth giuvaeauuy E 14 uazviasaiioou 220 V

an13Usznauuuy




unil 11

) A 2
NIFAUASINOY Lasla8N

M3MIUAUMsTUAzToN

1.

anwia il
A o 2 o v Yo a ¥ o o A .
I3 eeInINaNNFUveIsT ULl Uz A laTumsAndtuudiuazitounusyy 1310 Equipment Schedule
A @ < A = v A " v @ A Y
vouuietlestumsduaziou uazided llauIas a3 19v0991A13 MTANVUIAVDILNUAUTUAZINOUADA
¥ 4 d' 4 o a 1
MINAUAVNITNTE81 NN (Weight Distribution) YouaTednsnaftaueiior1¥iia Static Deflection 9814

aauoMuADINs

2 & A o o A ' < . . .
ginsalmsauazieudmsunIoa1audy ( Air Handling Unit Isolators )
A | < ¥ &
2.1 n50uhauduuuaINyY

Titseanyuldiniosmediuduaziiounuy Rubber-In-Shear w30 iaaduiiiouidsannsonuqonis

o 2 o qya v v ' s & A Y Ao 3 L. A
ﬂﬂﬂsauﬁumumuhlﬂ mmu‘uuuazmuaNmmqﬂﬂimﬂuﬁuﬂzmawmm ﬂ'HiLlXL‘IJ‘L! Friction Pad LW®

'
A=

= A ] "y Y o A =
gsunsoaledgnunlaslidesldadnindeda

2 1 <
22 e uthamdunuuIY

o v ¥ < A ' A2 a o YQ Yo o & A A

AmiuaunveuManuuINATedd wNdaaanuma IR 1gd IR uduaziNo U VNN Rubber-In-Shear
' = o Y ' ' Ay < A A

nazvad1/590¢11 Hanger Box 189U 3@ 114A19U09 Hanger Box @ IUNATUIMANUYIUTINITOIAROUN

wayn1dihe Tae hinazgnueugsuazihliinanisdaisasuewssduaziouiuvaalse nazdmiy

' < A = A o o o o
FCU Muuuiagmua e ananuyiunsedigaaanuainuduazifiouniy Neoprene Impregnated Duck

. <
Washer %,’f) NTULVI NI

) "3 ..
qﬂﬂmfmsﬁuamﬁaummmwaumm ( Piping Isolators )

v YA Yoo E ° I A H v < v 3y PRI 1 vq ¥ 4 < A

‘Vl'i]uTVWl@LEU1ﬂULﬂ5'E_]Q‘Vnﬂ'ﬂlllﬂuLla3!ﬂ5@Qquu']llil'3']fﬂglﬂuﬂﬂuum'l W561/]@1!']@@ﬂ(lﬂcl%'qﬂﬂimﬂ'ﬁﬁuﬁglﬂﬂu
[ Y o v ya @ ] 4 o ?z}z 9 3 "9y '

Llﬂﬂlaﬂ')ﬂ‘ﬂclu"llﬂ 2.2 °Vl'lﬂ']§l,ﬁl'Ju‘ﬂﬂiﬁﬁﬂﬂU!Wﬂ'Iuﬂ'N@'f)ﬂll'lﬂ'lﬂ!ﬂ%ﬂ\?ﬂﬂﬁﬂﬁuu‘] !ﬁuﬂﬂﬂgvllluﬂﬂﬂ’n 339

o Y = A P , [T A
mfmmmﬂuuiNL’]Jaﬂuhlﬂﬁl%mmlauﬂmmuullmmnuﬁu’dzmﬂu

J ’0’ d' a ' d’l o
NDUINMAUNSIATUNWUK AN

Trigs1eaz1den9 UL ( Standard Detail ) 1Azl iAnmo1uATIATA

neesmendenuuames luih

ae'linAueanIINNAR IR ABUDINBINDS 113 0EHIUNDS DALY Water Proof Flexible Conduit

1 4
A ° A

viaanmmumuww%wu

' Aa & a A Y ¥ o v v A A o Y o o R
NOANNAUNIU Sleeve NOULNI NTONWU !La?ﬁ@ﬂ'ﬂﬂiﬂﬁlﬁ@Uﬂjﬂﬁlﬂl!ﬂ']/ﬁlﬂﬁu llagﬂﬂﬂuﬂjﬂjﬁ@ﬂ 4

aeni ligawiunuameanudniinila (918910 Standard Detail Tuun )
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7. R IGEN

v
o

A Yo oy ya J 1 @ Y ] o ' a A @
LN@Q?U%NI‘lﬂﬁﬂﬁﬁﬂﬂﬂimﬁN‘] TuszuudSuoima tagszuee1n1ALa) mmJimgmqﬂmmmnmamamm

3
9

o o = A A =) A U <3 @ kY Y
191Unsalantdes 1o Sound Attenuator INDAALTBIUDUATO UL ANEY uaxauwmnmiw

a

Yo Y 9 o a
HIVINITADIIAN AT AN

v : 9
Idaumasgruimmua lasdowaaimsmuianuioveoysia Insiuasgadesail

Yszianveafiuiiliam RC Level
Private Residences, Apartments, Condominiums 25-35
Hotels/Motels
Individual Room or Suits 25-35
Meeting/Banquet Rooms 25-35
Halls, corridors, Lobbies 35-45
Services/ Support Areas 35-45
Office Buildings
Executive and Private Offices 25-35
Conference Rooms 25-35
Teleconference Rooms 25 (max)
Open Plan Offices 30-40
Circulation and Public Lobbies 40-45

Hospitals and Clinics

Private Rooms 25-35
Wards 30-40
Operating Rooms 25-35
Corridors 30-40
Public Areas 30-40
Schools
Classrooms Up to 70m’ 40 (max )
Classrooms Over 70m’ 35 (max )
Lecture Rooms for More Than 50 ( Unamplified Speech ) 35 (max )
Libraries 30-40
Courtrooms
Unamplified Speech 25-35
Amplified Speech 30-40
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( Fire and Smoke Control System )

9 @ U < 1 A~ 2 1 2
1. szuumuguamsuhaudy vinalvgumnaninsanaus so cMM yu'li (AHU / FCu)
4 U < 1A ] 1 5 4 a 2
1.1 wsouthamau vualuaniiussauasua so MM Yull (AHU / FCU) 01030992 A0 9AAAT Firestat 13

a nMeaunAUveuAI oAz e tamamds lnifuazgamngiiveaundugununit s0°C Firestat 92AAI903
! Vv !
aunuueunsolSuoimagaiueen wldiasoamgaian
A ' 8 o o A A a a 9y o o aa YA a
1.2 iwsesdaudud s v nannamas lnidesmgahanniui 1unsaiil Detector 1INTZVVUTURD NG

1417 ( Fire Alarm System ) a3nsaasdosumas Ingfld

1.3 Firestat
I~ @ I~ ] ) v W
11/u Limit Control Snap Acting SPST. Normally Closed Switch anvuziluiry Bi-Metal 1¥d115uda1903
s A U < A A @ A @ a o 2 = o 2
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1. Centrifugal Fan and Axial Flow Fan
- ACME / KRUGER / LOREN-COOKs / NICOTRA / PANASONIC

- OR EQUIVALENT

2. Propeller Fan and Ceiling Fan
- MITSUBISHI / PANASONIC
- OR EQUIVALENT

3. PVC Pipe

- C.P. PETROCHEMY /ELEPHANT / THAI PIPE INDUSTRY
- OR EQUIVALENT
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10.

11.

12.

Copper Tube
- KEMBLA / MULLER / NIBCO / SAMBO / K COPPER TUBE
- OR EQUIVALENT

Flexible Pipe Connection ( Rubber ), Vibration Isolator
- MASON / METRAFLEX / TOZEN / VIBRATION MOUNT & CONTROL
- OR EQUIVALENT

Closed Cell Foamed Elastomeric Isolator
- AFROFLEX / ARMAFLEX (ARMACELL) / K-FLEX / THERMOBREAK
- OR EQUIVALENT

Galvanized Steel Sheet / Black Steel Sheet
- BLUESCOPE STEEL / SINGHA / THAI GALVANIZED STEEL / SAHATHAI STEEL
- OR EQUIVALENT

Flexible Duct
- AERO DUCT / DEC
- OR EQUIVALENT

Diffusers, Grilles & Louvers
- FLOTHRU / KRUEGER / KOMFORT FLOW / METAL - AIRE / INTER FLOW
- OR EQUIVALENT

Fiberglass / Rock wool Insulation
- MICRO FIBER / SFG INSULATION / ROCK WOOL
- OR EQUIVALENT

Aluminium Foil Vapour Barrier
- AHI FLAMESTOP (524) / SISALATION (431)
- OR EQUIVALENT

Air Filter
- AIR GUARD / AMERICAN AIR FILTER / FARR /AFPRO
- OR EQUIVALENT
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14.

15.

16.

17.

18.

19.

20.

21.

Low Voltage Circuit Breaker and Safety Switch
- ABB /FUJI/ GE / MERIN GERIN / SIEMENS / SQUARE-D
- OR EQUIVALENT

Contactor and Control Relay
- ABB / FUJI/ MITSUBISHI / SIEMENS
- OR EQUIVALENT

Metering
- ABB/ CROMPTION / FUJI / GENT / MITSUBISHI / SIEMENS
- OR EQUIVALENT

LV Current Transformer
- AEG / CROMPTION / GOSSEN / SIEMENS / WESTINGHOUSE
- OR EQUIVALENT

Electrical Conduit
- ARROW PIPE / PANASONIC / PAT
- OR EQUIVALENT

Electrical Wiring / Cable
- BANGKOK CABLE / PHELPS DODGE / THAI YAZAKI
- OR EQUIVALENT

Low Voltage Switchboard Manufacturer
- ASEFA /PMK/SMD /TIC
- OR EQUIVALENT

Fire Barrier
- 3M/HILTI/ METACAULK
- OR EQUIVALENT

Smoke Damper, Fire Damper and Fire / Smoke Damper
- POTTORFF / RUSKIN
- OR EQUIVALENT
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22. Fire Resistant Cable
- ALCATEL / MCI-DRAKA / PIRELLI / RADOX / STUDER
- OR EQUIVALENT

23. Split Type Air Conditioner/ VRV or VRF Air Conditioner
- CARRIER / DAIKIN / MITSUBISHI/ TRANE / TOSHIBA / HITACHI
- OR EQUIVALENT
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7. Packaged Booster Pump Set
The package booster pump set shall consist of two pumps. Pump has a check valve in its discharge line. The pump has an
operating sensor (or flow sensor in discharge header) on it power lead. The pump is in the auto this time of operation.
When the pump reaches its design flow, the operating sensor (or flow sensor) causes the pump to start up. Pump shall be
automatic. Pump, tank, control panel and accessories shall be mounted on common skid.
7.1 Abbreviation PBS-01

7.2 System Data

TOTAL CAP.
Capacity (CMH) SEE EQUIPMENT SCHEDULE
Constant Pressure (Bar) SEE EQUIPMENT SCHEDULE

7.3 System Construction
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7.4

7.5

7.6

7.7

7.8

DESCRIPTION QUANTITY
Pump 2
Diaphragm Pressure Tank with Pressure gauge 1
Suction gate valve 2
Discharge gate valve 2
Check valve 2
Pipe connect tank to each discharge line with orifice check valve 1
Suction pressure gauge 2
Discharge pressure gauge 2

Control panel

Suction header

Discharge header
Pump Data

Pump Type

Each Pump Capacity (CMH)
Pump Run, Start / Stop Bar)

Pump Material

Shut — off Pressure
Diaphragm Pressure Tank
Capacity (Litres)
Factory Pre — Charge
Working Pressure (Bar)
Valve
Valve Size
Valve Class
Pipe
Pipe Size
Pipe Class
Control Panel

Panel

Main disconnect

Depend on manufacturer recommendation

PBS-01

SEE EQUIPMENT SCHEDULE

1/2

To be the same as CWP. Except packing seal shall be
mechanical seal type

Less than 7 Bar

SEE EQUIPMENT SCHEDULE

1 Bar
7

Depend on manufacturer recommendation

ANSIT 125

Depend on manufacturer recommendation

Galv. steel pipe, class medium

Flush left — hand hinged, gasketed front door,

plate constructed from 14 gauge steel
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79
7.10

7.11

7.12

7.13

Motor Starters

Selector

Controller

Pilot Lamp

Alarm Horn with On-Off Switch

Magnetic motor starter with overload
Manual - off — auto. Manual with start / stop
Push button.

Low suction pressure switch. Current sensor

(or flow sensor) discharge pressure switch

13 113

Main power “on” ( green ) pumps “on” ( green )
low suction pressure (red) pumps “failure” (red)

Low suction pressure pumps “failure”

Remark : The pump shall be interlocked with timer delay to set minimum operating time at

30 sec.
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nermandmiemanoudansd - ASTM A - 53 sch.40 grade A welded BS 1387
heavy grade
Nemannan - ASTM A 74 - 42, FS WW - P — 401 And ASA A

40.1 extra heavy or Approved Equal

Nomdnmile) - ASTM A 72 — 52 T, FS WW — PP441 b And
ASA B 36.2 galvanized
Nowdnnuanuay (dmsuilszihuey - FSWW-P-421b

A
VDUKAIDU )

NefAoURI AT IHAD - ASTM C — 76 class III wall “A” and AASHO M
170

Nonoauad (K, L, M) - ASTM B 88, Hard

o Tnatnau - ASTM D 3000 ASTM D 2666 AWWA C 902,
ASTM 2581

4 1 Y =\ an Y o @ dy =\ ] Y 1 d'
6.1 qﬂﬂimﬂsznaum ITADINAUANUANINNIATIIN LASTINMHUAAIU UBNIINISUNITUILINDY DU

Malleable iron threaded standard weight ASA B-163
Malleable iron threaded extra weight ASA B-16.19
Cast iron Threaded standard extra heavy weight ASA B-16.1
Cast iron flanged extra heavy weight ASA B-16b

ASA B-15.2

Cast iron threaded drainage
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Cast iron , pressure Awwa C -100

Rubber gasket joints for cast iron USASI A 21.11

Pressure pipe and fittings

Precast concrete coupling ASTM C 443
62 veuazaunsaitsznewrie wdouilulmmdermuadse Ui

3183 ety aunsaitlszneuily
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szuunedszih.neiheeutaznesaiindulsi

- fethiszihiidluduniensunia HDPE PN 10 butt fusion method
- dethilszihuenermsfimilenininny  Gsp Pipe CL . Medium thread end socket method
- erinlszthluermsienen PP-RCL.SDR 11 PN 10  socket fusion method
- fiethiszihluenisveluuuifa PP-RCL.SDR6 PN20  socket fusion method
A NOINU
szunsTINeh
- ﬁﬂizumﬁﬂﬁiﬂiﬂ,ﬁ@ﬁ%“ﬁﬂ PVCCL. 8.5 socket type, solvent cement

uazneone Tuuuaf, WO

- ﬁﬂizmﬂﬁﬂﬂiﬂiﬂ uay PVCCL. 8.5 socket type, solvent cement
Worhing ousn

- YloMNAZNOULAZNOIZ1NY  HDPE PN 6.3 butt fusion method
vhita ( desuinsesguiidiniidad ) uazessine

?:I ay A 1 ’a’ 1 ~ F) a A =
nanseneszneinlalasn  @unasadaluaurisensunia

- N991MA NOUYN PVC.CL .85 socket type, solvent cement
szuueszneiely
- ﬁaﬁwlu Tueias PVCCL. 8.5 socket type, solvent cement
- feszanethrunioueneIns  Reinforce motar Joint 2 mm.
Concrete Pipe Class II wide thickness equal

\ U v A v
syuunetleanuonnne

- UVUIA dia. 2 %7 B.S.P . sch. 40 galvanized malleable
ASTM AS53Gr A iron threaded extra
(Seam) heavy weight
- UYUIA dia. 37 UDAZUVYUIA B.S.P. sch. 40 carbon steel flanged
Tnajndran'lal ASTM A 53 Gr A extra heavy

(Seam)
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sTuUNe3eu

- feuenemsfivilonn@IAu PP-RCL.SDR6 PN 20 socket fusion method
( Faser Composite Class )
with Closed Cell Insulation 3/4”
and Aluminium jacket
- noluoms PP-RCL.SDR6 PN20 socket fusion method
( Faser Composite Class )

with Closed Cell Insulation 1/2”

7. Mdwazginsallszneusielit (VALVE AND ACCESSORIES)

7.1 GATE VALVE

ABBREVIATION GV 1 GV2
CLASS ANSI 125 ANSI 150 ANSI 250
WORKING PRESSURE 200 WWP 300 WWP 500 WWP
(PSD)
LIQUID WATER AT 66° C WATER AT 66°C WATER AT 66° C
SIZE (INCH) Vs -2 2% -OVER Vs -2 2% - OVER
BONNET THREADED BOLTED THREADED BOLTED
5 STEM NON — RISIING 0S&Y NON — RISIING 0S&Y
§ CONNECTION THREADED FLANGED THREADED FLANGED
é (BS—21) (BS-21)
§ DISC SOLID SOLID SOLID SOLID
BONNET BRONZE CI BRONZE CI
s (B-62) (A126 CL . B) (B-62) (A126 CL . B)
2 BODY BRONZE CI BRONZE CI
5 (B-62) (A126 CL . B) (B-62) (A126 CL . B)
% DISC BRONZE CI BRONZE CI
§ (B-62) (A126 CL . B) (B-62) (A126 CL . B)

fvsulasimsiszuugndialisia Gvi
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7.2 GATE VALVE (CONTINUED)

ABBREVIATION GV3(UL/FM) GV4(UL/FM)
CLASS - - - -
WORKING PRESSURE 175 WWP 175 WWP 300 WWP 500 WWP
(PSI)
LIQUID WATER WATER WATER WATER
SIZE (INCH ) V2 -2 2% - OVER Va2 2% -OVER
BONNET SCREWD - OVER BOLTED SCREWD - OVER BOLTED
S STEM NON — RISIING OS&Y NON — RISIING OS&Y
(; CONNECTION THREADED FLANGED THREADED FLANGED
8 DISC SOLID SOLID SOLID SOLID
BONNET BRONZE CI BRONZE CI
(B-62) (A126 CL.B) (B-62) (A126 CL.B)
E BODY BRONZE CI BRONZE CI
z (B-62) (A126 CL.B) (B-62) (A126 CL.B)
5 DISC BRONZE CI BRONZE CI
% (B-62) (A126 CL.B) (B-62) (A126 CL.B)
<§C WITH BRONZE
DISC FACE RINGS

amSulasamsiszuutlesnuonnselvviia GV3
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7.3  CHECK VALVE

ABBREVIATION CV 1 CV 2 CV 3
CLASS ANSI 125 ANSI 200 -
WORKING PRESSURE 200 500 WWP 250 WWP
(PSI) WATER AT 30°C WATER WATER
LIQUID ALL ALL ALL
SIZE
DESCRIPTION
DISC DUAL PLATES SINGLE DULE PLATES
E SPRING HIGH TORQUE HIGH TORQUE HIGH TORQUE
§ BODY WATER WATER WATER
f,é SEAL RESILIENT,ZERO RESILIENT , ZERO RESILIENT , ZERO
§ BONNET LEAKAGE LEAKAGE LEAKAGE
TYPE - - -
DESCRIPTION
= DISC CL A126 CLASS B CIL A126 CLASS B ALUMINIUM BRONZE
é SPRING STAINLESS 316 STAINLESS 316 STAINLESS 316
g BODY CL A 126 CLASS B CIL A 126 CLASS B CIL. A 126 CLASS B
E SEAL BUNA —-N BUNA -N BUNA - N
; BONNET - - -
=
TYPE - - -

NOTE: 1. THE WAFER CHECK VALVE AND BUTTERFLY VALVE WHEN MOUNTED IN SERIES

REQUIRE THAT A SPOOL PIECE BE BOLTED BETWEEN THE TWO VALVES. THIS
ALLOW SPACE FOR THE TWO VALVE’S DISC TO OPERATE FREELY , WITHOUT
INTERFERENCE FROM ANOTHER.

2. THE WAFER CHECK VALVE SHOULD BE 4 TIMES PIPE DIAMETER AWAYFROM
ELBOW , REDUCER OR ANY FITTING.

3. THE PIPING BETWEEN THE CHECK VALVE AND FIRE DEPARTMENT CONNECTION
SHALL BE EQUIPPED WITH AN APPROVED AUTOMATICDRIP ( ABBREVIATION = AD )

fnsulasimstszuugnfmalisia Cvi sazszuulesiudnnnaliviia Cv 3
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7.4 BUTTERFLY

ABBREVIATION BFV 1 BFV 2 BFV 3
WORKING PRESSURE ( PSI) 150 300 175 WWP (UL/FM)
LEAK — TIGHTNESS TEST ( PSI) 165 330 -
STYLE MEDIAN RIB MEDIAN RIB OR LUG OR MEDIAN RIB
FLANGED TYPE
BODY SINGLE CASTING SINGLE CASTING SINGLE CASTING
Z, SHAFT ONE PRICE ONE PRICE ONE PRICE
% DISC ONE PRICE ONE PRICE ONE PRICE
E BEARING SELF- LUBRICATINGBUSH SELF- LUBRICATINGBUSH -
% INNER LINING REMOVABLE, FLEXIBLE REMOVABLE, FLEXIBLE REMOVABLE, FLEXIBLE
~ INDICATOR - - -
BODY CAST IRON CAST IRON DUCTILE IRON A 395
. SHAFT 13 % Cr. STEEL 13 % Cr. STEEL STAINLESS STEEL 416
é DISC Cu-AL Cu-AL DUCTILE IRON, KICKLE
<
5 PLATED
> BEARING PTFE PTFE -
E INNER LINING EPDM EPDM EPDM
= INDICATOR - - IRON OR STEEL
SIZE 4 INCH AND 1/4 TURN, LOCKING IN 9 1/4 TURN, LOCKING IN 9 1/4 TURN
o UNDER POSITION POSITION -
% SIZE 6 INCH AND GEAR OPERATED, MANUAL | GEAR OPERATED, MANUAL GEAR OPERATED,
% OVER WITH POSITION INDICATOR | WITH POSITION INDICATOR MANUAL
< WITH POSITION
INDICATOR

3 U dw a Y a v v AvqQY A
mmaﬂmemiuszuuqmmma‘lwuﬂ BFV 1 !!ﬁ%ﬁ&’ﬂﬂﬂﬁ\‘lﬂﬂi’)ﬂﬂﬂfﬂ?ﬂfﬂﬂ BFV 3
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7.5 FLOAT VALVE

ABBREVIATION FLV
TYPE MODULATING, REMOTE CONTROL
CLASS 125
WORKING PRESSURE ( PSI) 175
CONTROL TYPE FLOAT UP CLOSES VALVE
LIQUID WATER AT 30°C
CONNECTION THREADED OR FLANGED
DESCRIPTION CONSTRUCTION MATERIAL

Z BODY GLOBE CIL. A126 CLB OR A48

% BONNET BOLTED CIL. A126 CLB OR A48

E DIAPHRAGM ONE PIECE BUNA —N

% VALVE SEAT DRIP — TIGHT BUNA —N

~ TRIM - BRASS OF BRONZE
CONTROL FLOAT ADLUSTABLE PLASTIC OR COPPER
NOTE : THE VALVE SHALL BE PILOT CONTROLLED , DIAPHRAGM ACTUATED,

SINGLE SEATED, HYDRAULICALLY OPERATED WITH RESILIENTED WITH
RESILIENT DISC.

THE VALVE CAN BE OPERATED EVEN IF LINE PRESSURE DOWN TO
10 PSL
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7.6  STRAINER

ABBREVIATION STR 1 & STR 2 STR 1 STR 2
CLASS 150 125 150 OR 16 K
WORKING PRESSURE (PSI) 300 200 300
PATTERN Y Y Y
PUNCHED HOLE OF SCREEN 1.4 - -
(mm) THREADED FLANGED FLANGED
CONNECTION ) 2 % - OVER 6 % -OVER
SIZE (INCH)
= CS. A216 WCB OR DL FCD —
= BODY BRONZE CIL. A126 CL.B
E SCREEN STAINLESS 304 | STAINLESS 304 >
S STAINLESS 304
NOTE ITEM FOR FIRE PROTECTION SYSTEM SHALL CONFORM TO THE LATEST

EDITION OF NFPA 20

7.7  FOOT VALVE

ABBREVIATION FT
WORKING PRESSURE 200 PST
DISC CLOSED BY SPRING
LIQUID WATER AT 30°C
CONNECTION FLANGED OR THREADED
BODY CI. A126 CL.B
GUIDE CI A126 CL.B
= SPRING AISI 302
% SEAL NBR RUBBER
3 DISC CI. A126 CL.B
STRAINER GALVANIZED STEEL OR R.E.
NOTE

EDITION OF NFPA 20
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7.8  FLEXIBLE CONNECTION

ABBREVIATION
WORKING PRESSURE (PSI)
LIQUID
MIN. BURST PRESSURE (PSI)
TYPE
ENDS
MATERIAL

FLX
300
WATER AT 30°C
1,000
DOUBLE SPHERE
FLOATING FLANGED OR UNIONS (DEPEND ON SIZE)
NEOPRENE
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- watt — hour meter
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4. muaumelh
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9. Conduit anuandseglurhmiuvilenunounia azdouilu Intermediate Metal Conduit (LM.C.) dauiigouagladh
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10.  msfnaete¥oums’l (Conduit nstallation)

101 ¥11A¥84 Conduits dosiifiuiinihdanieluinnme dmumsiosmeliiiruduasioond Taglih
IAannuEeeliurae saniunizdosiansaliizey Cut Square 11914 (Reamed Smooth) tazdiuAely
LY

102 Conduit manuanfalurhmis wieftuneurdadeuiiuziia Mc iy drufigenegludunaiu vie
Sufhudoaling 1¥iiu (Exposed) aunsnldtio EM.T. us Conduit fideridugilnsaiiimsdunziion wio
inaoulnavziu Flexible Conduit udvzdoudnliusaibouid vufosmsrz ifiduna
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Y A o o q ¥ ' . H @ A ~ VY Al '
107 zdesimssziasy i hilinelune Conduit azautih iy iag Wiombneuniaeg aniawlanilasueglu

" Yo Y o

' A 2 o I a .
NORTVIHNII 3ZADINMANUTLDIANOU taaulanasuit liansarheeninldnazdeanasn Conduit
v
Wyl
11. Wire way
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12. nassnedIBLaLNanIaIna1y (Junction Box and Pull Box)

12.1

12.2
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14, M3AOLUENINAT (Lugs Taps and Splices)

14.1

14.2

v
AMIADHI OLENIIDT (Joint or Branch Circuit) vzdnamlundosane (Junction Boxes) 1MUY N15ABAUT

9
Tlhaznsgri 1dmme 1y Outlet Boxes; Junction Boxes I8¢ Splice Boxes (N1UU

Wire Nuts 130 Compression Type Connectors
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15.

16.

17.

18.

19.

143 msaen99s nsemsaemodmiudislvuia 10 mm’ n5elngini1deeld Mechanical Compression
4 1 [ 4 1 = 1 4 =~ 1
Connector IDADEBLET IGIYAITONADADINUAIY Scotch Tape No.33 W3pifiouim tie 1¥inuIuTO LD

msutunuIANas 1w Connector N19@04'18 UL — Listed

a9 Q‘]Jﬂﬁﬂf (Material and Equipment)
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W03 NAIANGS (Circuit Breaker)

181 1weinasnneinad 1zded IdNAIgIuves IEC., NEMA 13e UL

182”3 Trip Y00 inAIITAINDI NAGIIZADIANTNTZ 1328 Manual for Normal Switching Function 1Az
Automatically Gluﬂjmz‘ﬁlﬁﬁ Overload a2 Short Circuit Condition IAag Pole Y005 NAILININDS VA D I3]
Q‘]Jﬂi al (Elements) ﬁTﬁﬁTﬁ' Inverse Time delay Overload Condition tt01¢ Instantaneous Magnetic Tripping for
Short Circuit Protection

183 wesnasnnesveaszuudie 1vlu Panel Board 9z@@ il Molded Case Circuit Breaker %1i@ Fixed Type

184  wesnawsnneinndaveeszuuse’lily Distribution Board 9¢@0uTlu Molded Case Circuit Breaker %@

Fixed Type

K4
o a v I a
1391 1azAnda Panel boards W30UA2Y Circuit Breaker Panel boards 3z@e1iluyiia Dead Front Safety Type U119
1 { IS
mm"lﬁlmm'li’“lu Panel boards 1182 Circuit Breaker 13z 1¥@0ailuveq Square “D” General Electric, Cutter — Hammer

uamw’fmmumﬁmawm UL

angUsznaLl




20.

21.

22.

23.

Tassadaveaunania lu (Panel board Assembly)
~ 1 1 1 A o Ia 4 I @ a
20.1  Bus Bar hogluunsiielddiuiidetuwesnaininesszdeuilu Phase — Sequence Type Junuaiy
(Plated) ttazil Main Lug Rating muiinaas 13 lunuy druiindedlanzazdoadl Solid Neutral (S / N) 1iion1s

@903 UL

9
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202 1299818 (Terminals) Y94 Panel board Mains and Neutral 3@ oalivinanammzausvae Innsumaa v

910 Distribution Boards munmvua 13
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vzdouilu Galvanized 1130 Rust Resistant Steel 1fiem
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N138ANY (Installation)
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NNAT

Electromagnetic Air break Contactors

22.1  Contactors NN§1 92#04 1411059 11U09 UL 130 NEMA

22.2 Contactor %zﬁ'@qﬁ High Mechanical Endurance uaxamin“lci’f'ﬂucluﬁqumwgﬁ ( Ambient Temperature )
a1 50° C 74 160 ° C 1azdl Reliable Switching at 80% 719 110% Y04 Rated Operating Voltage

22.3 msmaamzﬁmgﬂu"lﬂmummgmeum UL %30 NEMA fio Tropical Atmosphere in Special Humidity
Chamber (40 ° C. Relation Humidity 93% )

22.4 Motor Starters ﬁldﬁ’ 3%iA 1;;/& Star Delta 11a¢ Direct On — Line 1% 19 Contactors U321a% AC 3 Category @Qﬁ
Electrical Life U83n13 Operate a4 1,000,000 ﬂ%ﬂ Llaxsﬂwﬂclﬁﬁ Thermal Overload Release for All Phase 1agi)

. = A A o Y Y a
Setting Ampere Range Tivanzay wieawidvualunuy Tagldmasgiuveslssnudeie

Contact Relay

23.1  Contact Relays §nfia 9z@041dn1un1nsgiuves IEC 337 - 1 VDE 0660

23.2 Contact Relays 92@04% Insulation class 750 V U849 TEC 158 — 1 1@z / 30 1000 V ¥84 VDE 0660

23.3 Thermal Current (1th) FAUNINY 20 A uazdl Mechanical Life 30,000,000 ﬂ%ﬂ 1a¥ Ambient Temperature GR
IMNU 80 ° C ( CEE 24)

234 Coil Operating Voltage 13130371 145211314 80.....100% Y94 Rated Voltage ( VC ) 13286971911 180814
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Offered Complied Deviation
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1. Cold Water Pump , Packaged Booster Pump , Hot Water Circulating Pump
- GRUNDFOS / WILO
- OR EQUIVALENT

2. Gate Valve, Globe Valve
- CRANE / KENEDY / KITZ / NIBCO / STOCKHAM / TOYO
- OR EQUIVALENT

3. Butterfly Valve
- AMRI/ CRANE / KENEDY / KITZ / MULLER / NIBCO /STOCKHAM

- OR EQUIVALENT

4, Check Valve ( Silent Type )

- CRANE / METRAFLEX / STOCKHAM /VAL — MATIC
- OR EQUIVALENT
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10.

11.

12.

13.

Modulating Valve, Float Valve, Pressure Regulating Valve Pressure Relief Valve
- BERMAD / CLA — VAL /MUESCO / OCV / SINGER / WATTS
- OR EQUIVALENT

Fire Hose Rack, Hose Valve, Fire Hose Reel, Roof Manifold and Fire Department Connection
- ANGUS / MACRON / MOYNE / POTTER ROEMER / POWHATAN / TOTAL FIRE
- OR EQUIVALENT

Fire Protection Valve
- CRANE / KENEDY / METRAFLEX / NIBCO / POTTER ROEMER / STOCKHAM / TYCO / POWHATAN
- OR EQUIVALENT

Flexible Connector, Vibration Isolator
- MASON / METRAFLEX / TOZEN / VIBRATION MOUNT & CONTROL
- OR EQUIVALENT

Water Hammer Absorber, Shock Absorber
- JOSAM / PPP / WATTS / ZURN ( WILKINS )
- OR EQUIVALENT

Black Steel Pipe Seam ( Sch. 40 )
- COTCO STEEL PIPE/PACIFIC STEEL PIPE / SAHATHAI STEEL PIPE/SAIM STEEL PIPE/THAI
UNION STEEL PIPE
- OR EQUIVALENT

Galvanized Steel Pipe ( Seam )
- COTCO STEEL PIPE / SAHATHAI STEEL PIPE / SAMCHAI STEEL PIPE / THAI GALVANIZED
STEEL / THAI STEEL PIPE/THAI UNION STEEL PIPE/SUMITOMO
- OR EQUIVALENT

PVC Pipe
- NAWAPLASTIC INDUSTRY ( SABURI ) / THAI PIPE INDUSTRY

- OR EQUIVALENT

HDPE Pipe

- PB PIPE ( THAILAND )/ THAI ASIA PE PIPE / THAI GOW GAI GROUP / WIL
- OR EQUIVALENT
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14. PP-R/ Galvanized PE-Lining Pipe
- FUSIOTHERM / THAI PP-R
- OR EQUIVALENT

15.  PB/PP Pipe
- BANGKOK PAIBOON PIPE / PB PIPE ( THAILAND )
- OR EQUIVALENT

16. Black Steel Pipe Seamless ( Sch. 40/ Sch.80 )
- SUMITOMO / HYUNDAI PIPE / BAO STEEL PIPE / SAIM STEEL PIPE / THAI UNION STEEL
PIPE
- OR EQUIVALENT

17. Cast Iron Pipe
- KNACK / TCP/WENCO
- OR EQUIVALENT

18. Reinforced Concrete Pipe
- CPAC/ PCON/MCON
- OR EQUIVALENT

19. Strainer
- CRANE / KIZT / METRAFLEX / TOYO
- OR EQUIVALENT

20. Water Meter
- AICHI TOKEI/ASAHI/KENT / SCHIUMBERGER
- OR EQUIVALENT

21. Ball Valve
- CRANE / GIACOMINI / KITZ / NIBCO / STOCKHAM / TOYO / WATTS
- OR EQUIVALENT

22. Foot Valve
- AMRI/ SOCLA / VAL — MATIC
- OR EQUIVALENT
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23.

24.

25.

26.

Pressure Gauge, Thermometer

TRERICE / WEISS / WEKSLER

OR EQUIVALENT

Automatic Air Vent

METRAFLEX / VAL — MATIC

OR EQUIVALENT

Roof Drain, Floor Drain, Floor Cleanout

CHESS /FAST FLOW /KNACK / TCP

OR EQUIVALENT

Electrical & Control

26.1

26.2

26.3

26.4

26.5

26.6

Electrical Wiring / Cable

BANGKOK CABLE /PHELPS DODGE / THAI YAZAKI
OR EQUIVALENT

Electrical Conduit

ARROW PIPE/ PANASONIC / PAT
OR EQUIVALENT

Switchgear Circuit Breaker, Safety Switch

ABB/ FUJI/GE /MERIN GERIN/SIEMENS / SQUARE —D
OR EQUIVALENT

Magnetic Contactor and Control Relay

Motor

ABB / FUJI/ SIEMENS / TELEMECHANIQUE
OR EQUIVALENT

ABB / BROOK — CROMPTON / MITSUBISHI / NEWMAN / SIEMENS / U.S. MOTOR
OR EQUIVALENT

Low Voltage Switchboard Manufacturer

ASEFA /PMK/ TIC
OR EQUIVALENT
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26.7 Fire Resistant Cable
- ALCATEL / BICC / MCI - DRAKA / NESANS / PIRELLI / RADOX / STUDER
- OR EQUIVALENT

217. Submersible Aerator/Ejector and Submersible Sewage/Drainage Pump
- GRUNDFOS / WILO
- OR EQUIVALENT

28. Electric Hot water Heater
- SIEMEN / STIEBEL / ARISTON
- OR EQUIVALENT

29. Package Waste Water Treatment Tank , Grease Trap Tank
- BIOTECH / DOS / PP
- OR EQUIVALENT

30. Cold Water Storage Tank
- BIOTECH / DOS / PP
- OR EQUIVALENT

31. Cast Iron Manhole Cover
- KNACK / TCP/WENCO
- OR EQUIVALENT

32. Chlorine Feed Pump
- CFG Prominent/ Iwaki / Gronel

- OR EQUIVALENT

33. Fire Extinguisher
- IMPERIAL / ANTI FIRE / NIPPON / KIDDY / TOTAL FIRE / BADGER
- OR EQUIVALENT

34, Fire Barrier
- 3M /METACAULK / HILTI
- OR EQUIVALENT
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35. Closed Cell Foamed Elastomeric Insulation
- AEROFLEX / ARMAFLEX / K-FLEX
- OR EQUIVALENT

36. Heat Pump
- COLMAC / QUANTUM /ECOTECH / TRANE
- OR EQUIVALENT

37. Variable Speed Drive
- ABB / DANFOSS
- OR EQUIVALENT
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