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TEMPORARY FACILITIES AND CONTROLS
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AUTOCLAVED AERATED CONCRETE MASONRY
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5. AMANITAN 19AAINITUTBIADUNT ANIALLN
5.1 ANV UL (Dry Density)
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ANNNA9TLILINER (Compressive Strength)
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5.9

AmmaLEiaus (Drying Shrinkage)
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AuaNTRIEUdUATITY (ugeudn )

- Density WMI§IU EN 14617/1  2.45-2.55 kg./dm’

- Flexural Strength [ bending ] NMIFIU EN 14617/2 > 11 Mpa

- Dimensional Stability NmIFI EN 14617/12  Class A

- Surface Spread of Flame NmIFIU ASTME 84, BS 476 part 7 Class A
AuanRILUNIIRdLAT 1LY (Tiuinstingn )

- Density NIMIFIU EN 146171 2.35-2.40 kg./dm3

- Water Absorption NmIFIU EN 14617/ < 0.10 %w/w

- Flexural Strength [ bending ] NRTg1U EN 14617/2 > 40 Mpa

- Dimensional Stability NmIFI EN 14617/12  Class A
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2.3
3. n1gALEuNNT
3.1
(1)
2
3.2 NN9AARS

Abrasion Resistance HIMTFIU EN 14617/4 250-352 mm°.

Resistance to Chemicals [ acids ] NmM7§1U EN 14617/10  Class C3/ C4

AMaNTRILAYRTIANATILY ( iuAdasTen )

Density NIMIZIU EN 14617/1  2.35-2.45 kg./dm’
Water Absorption NmIFIU EN 14617/ < 0.10 %w/w
Flexural Strength [ bending ] NmTg1U EN 14617/2 > 35 Mpa
Compressive Strength NmIFIU EN 14617/15 > 110 Mpa
Dimensional Stability NmIFIU EN 14617/12  Class A

Abrasion Resistance NmIFIU EN 14617/4 139-275 mm’.

Resistance to Chemicals [ acids ] NmM7gI1U EN 14617/10  Class A
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FIBER CEMENT BOARD
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15 3ud19azfeddnnii Shop drawing wuuteneginandilsznay neRnms N19vind wazdusausine Weacuan

U
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2 T80
2.1 winliwesmmusiuadn ldiunanaedledin ndsanyuiinusilefnuaudiasidulamaglaa inunszuau
mmui@ﬁﬁqmmmLL@ZLmﬁuqa (Autoclave )
22 puaniBvewdulWie sl

ﬁ]’]i"NLLZQﬂ\‘lﬁ']ﬂ’]i‘V]ﬂ@ﬂULL@%N’]M?;@’]HT]’]T‘V] AR

ADIANLTR Use@ngnn HANIINAFEL NIATFIY

ﬂ’]ﬁ‘Lﬁ‘ﬂﬂﬂ;ﬂ m'imwfﬁ ﬂ@tﬁ‘lmuﬁﬁ mﬂmﬂﬁmﬁ‘mﬁﬁw (24 13.) 0.12% JIS A 5420

1lgean

MstuEenlAnd A eEL | AL 1,260 NN./ALLN. ASTM C 1185
mmﬁwumumﬁ%ﬁu(ﬁaﬁw24°n34.) A} NAN. 1427-2540
Prnnunagadaniy 34 % -

msﬂ@aﬂaﬁnwmumn%u fuua AU AAIR N LAY 1.0 Wnzthama JIS A 5905

BRHEL

AssuTIn T U LAk ANTNFNUUINARTAY 17.5 UIP/AT. NN, ASTM C 1185

nnefiuANTaU ANNITUNANTRU (AT K ) 0.084 JRI/A.°C ASTM C 117

nMauAeNannAneuan ANNN9TWAEN (STC) (nAdauain 38 LATLLIA BS 2750
w8 1.3 2 Aulaildauon)

nsFunuln nslAnln ladawln BN BS 476 Part 5,6 ua 7
s lneessyuy 1 LAY 2 TU. BS 476 Part 20-22

nsliunnindieavns sTENEIFAE BTN (24 73.) 0.12 % JIS A 5420
mmmﬁmﬁmmﬁa (60°c,24 x.) 0.04 % -

n3sinlAY Tugdataneju 4,500 Wasiy/ma.aa. ASTM C 1185
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2.3 andauaTIaneILIL
- priindeidasuwanuazlateadiutlaenalin HARAINAIAIANATIININGS HIATFIU DIN 7540
(Heat Treated Carbon Steel AISIC 1022) LAAURIFMEAE Mechanical Coating Class 3 #1111 25
lumsau AuNIRTTIU AS 3566 - 1988
- N IMALTINLEUIL NARANNNIRTIIWASTM D 412
- JuausessieuarglnInilszneunuunsg1ugHan
24 Tesuair mndldesjluuny Wden dwil
- TrsaimindhauGEay

o

TrseAdmanIAEUTUAINTARAINMWN 0.52 NN, TUMEITUL Hot Dip Galvanized %m3gnu JIS
G 3302 AMNMUNTRITUAINZE 220 N/ATH. 9 LIILHARAANALALIAG NATFIUNAFBLINTHNTAU
# ASTM B 117-97 (Salt Spray Test) Lﬁﬂﬂi:ﬂﬂmﬂuqmmuuﬁq Suusarlglaisnngn 120 u.
(Safety Factor =4) @aulasaimsnsiassuusensls Safety Factor = 5 fnmuziiletlszneuigsalas
wivdeslidaweuarlfrzuuudeusemuninsguaesdnan

- TAgaLATINUHTR (el )
HaRANWANTUAINZARLL4NFeY (Hot Dip Galvanized ) MNNNIATIIU NAN.50-2548 UAT JIS G
3302 "T]”ugﬂmummgm NBN. 863-2532 '%ugﬂuﬁwﬁmﬁq C uaz # U pnnavunduindeLvindi 220
NFN/MT.A. (Z22) AANUNUARNITNUELN ( Salt Spray Test) AMuN1AT§IW ASTM B 117-97

- Tasapdnnianiauen wnfildszyluuuy ldlasamsamangingsns C 75 Aumuwimuuannig

AN NUANNTTZLLA AN TN TATIA5NS
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= a 9:/ o v
- NIUNNIFARSULILAATAS

AMHUNUN(NN.) FSAdAAlAIMINNIZAN (NN.) sreazu19lATIATIY iw:ﬁwqﬂmaﬁm
4 1,000
6 1,500 Tdifin 40 T, 20 .
8 2,000

3.3 wnidunisnsaduniiinieuen azdesaniiladuussanuazusansenuau o lnadndnnisnisiaenldlase
L
A9 Fail
grezun9lATIATI (TN, )
AIINEIDIANT ,
ATNUULEHU
(LNRT )
8 WH. 10 NN, 12 N,
ladidu 10 40 60 60
10 - 20 1neaAaNg 40 50
20 - 30 1SnH"3dang 1sne"3FIng 40
U9 30 1SnH"3dang 1sne"3FIng 15nwafINg
3
N1TNALAL

Tidululsafudafiulunin AuBsuuazui Tnaazdesasiiunauninesdan aeawian ( Pallet ) visa ki

1% c:l 1 o v v ¥
AN 1.5 X 3 1A anevineiulsennnd 60 . LL@QWQNQ’JHNWIUL

A o

Wariulu Avandsn uazi

I?\Q\“}H'WL’QEN‘/}’A‘ZL?W_’Jﬁ 84 ‘/'VQ‘Q‘H"M‘/T'W'W:JTL L‘?’ﬁy’ﬂﬂ

'1Q“/’T’)}Jé”fﬂH”LTL«!("I"JJSW”1VL§HLLMJ“H”§ 4 NANYUANATLDANNILLT

5 80 WITHNM9ET yallBlaanenunauin 54




UNIA 06
U UAIIN S BLALANNT Y
THERMAL AND MOISTURE PROTECTION

IUTBIRUANNTULALNFIA BTN
DAMPPROOFING AND WATERPROOFING
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1.1

1.2
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1.4
1.5

2.1

2.2

2.3

2.4
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HFudneazfesdasinetne 35n13RRGT uaz Shop drawing L@WaRAILIANIUAA1TIUNEYR NauNsdsTe

s o Yo % 2% A Yo ac o dg, o K vl o o
nnefudleeniu Q?U@WQ@%W@QLﬂﬂﬂiﬁl’m@LL’ZQz’lﬁﬂqﬁ‘ﬂﬂﬁﬂuﬂ’ﬂﬂ‘ﬁuuﬂxﬂ’]‘j‘ﬂusﬁllllﬂﬂ ZQ’]N’]i‘ﬂi‘Uﬂﬁ‘zﬂuﬂEHﬂ’]W

Ilsitiaendn 5 1

gL AT RUAT LifinsmeAeurEAL
1ﬁﬁm§’ﬁﬁ’@@ﬁ’u%uﬂ@xmw Polyurethane ( Self-Leveling ) 2 d2un&u Isocynate Terminated Polymer Liquid
Solvent Free AANEAUELNINNGY 600 % NUKIASLANINNGT 16 TIFUARAINNARLNAT AN 1-3 WA,
n3aw Top Coat aeriuiadea
snwmztuuuassi uierii
WiRndesanidulszmamusfanegy ain Cementitious 2 dausdal , Polymer - modified , Elastomeric
Waterproof & Protective Membrane 8R3149ud L6 1.5 dansaringn 1 dau Taailen Elongation at Break
21NN 300% Nuuseduld 7 - 8 U1, Non-Toxic , ARNuMLLN Pressure / 120 PSI ASTM D 5385 , uazlé
HmIg11 DIN 1048
snniruiuuuieai
Audnszinnwusiuauuumn 48e 2 dou dszinnansPure Acrylic Modified Cement Eiavejusia liaanadn
300% AranTRlumsainnzgs Tnefidmsdanmeiuituialitesndt 3 Mpa FNNNIATIZIU ASTM C 952-
91 No - Toxic
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BOARD INSULATION
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213 Polyester

£%
a o a

AnsantTRInevia i Aaat

- TATBIIAR 113N Polyester Fiber

- Yuin 1650 NFN/M1TIUNAT

- ANNWLNLLL ( Density ) 33 Nianfu/gnulAriNms
- AYNNVU ( Thickness ) 50 NAALNAT +/- 10%

- 1sz@Ansn nwniaTaaiuides (STC) ISO 717 PART 1 926U 5
- Use@AnBnmnisgadiuides (NRC) ISO 354 : NRC 0.80

- nN3nAaNNFeuR (K Value ) 0.041 W/m.*K

- nNgFuAINFal (R Value) 1.238 m.’ KW

- anmauznsialn ( Flammability ) ASTM E84 : CLASS A
aunulauia

ArsantiRtneviall Aaat
2% % =
- mm”l,mmmﬂmmu UAN.486-2527 1T8 NAN.487-2527
Y v a aa o v . = o
- auulguivsasiAnaNtim lun1siuAnFau ( Thermal Insulation ) warilAvINaINITn NIRRT
LN (Acoustic Insulation)
- \Wadansaslignialvl [ Non - Flammable ] Anuu1nsgiu ASTM E84 uaz BS476
- FANNTNUABUTINA WATAUA LFIUNAINIINATIL
& o s . ¥ , ¥
- Wadansaslasiuniafunanun ( Condensation ) uazlianin
% 2% % % v 1 a a s a a 1 dl
- aunloufaazsiasiusaususaudiuagiifaunesd 1@3uuse 3 neailaliainly avumunaiad
ey iy

e d’l v Y o v a ¥ al v
- AruantAidesiuresawiulauioiueaninfen afinldyuudinann (vnildssyluuuy )
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Property Test Method Specification

Thermal Conductivity ASTM C 518 12 nn. / auLa.
Btu.in / ft*.h.°F at 75°F 0.26
W/ mKat24°C 0.038

- AantRilassiurasaunlouioiuannuian afialddmitaunaen Nl 1aIRmanIa

o a an v
WAIAY  AaUNER s (wnd Idszy uuuy )

Test
Property Specification
Method

Thermal Conductivity ASTM C 518 | 12kg/m® | 16kg/m® | 24kg/m® | 32kg/m’ | 48 kg/m®

Btu.in / ft’.h.°F at 75°F 0.26 0.25 0.24 0.23 0.22

W/ m.Kat24°C 0.038 0.036 0.035 0.033 0.031
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giudnsaziesdfimnmumuisinresnandanlesiuacuien naldfunisendmangaiauunieu duneulunns
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UNBIANNENTARDY
SHEET METAL ROOFING

TBULUAUBDINIU
Yo Y v o o e‘d‘ o dl o U v ] @ v v
RIUANAZADIAANIIAR TN me@qﬂmmm%ﬂu BNINITNARATINLNULNANTAADY [ Metal Sheet ] GL'MQﬂ[?]ﬂQ

mNgLuuLLaIENIsIUteaFe  uazavsesdeuul Shop Drawing wWiansani1sAtuan g eanuuLiansnin el

nauANHuNNINNATY
2 a0
2.1 GRIGHGIT

windldseyldlunuy wasanlanssnaaunananniiamdnnainiaigs G550- AZ 150 HAn Yield Strength la
FNN9N 550 Mpa.wazazfiasiipnngaduuman lsndueaeylitoandno.4euu danueunasaiuumu
@ A o ] a v ] di A 3
wanwaauastesiunisynsen nanlaeruaunnsguiauLuusaiies asrdeutlulansuandsenausos
agiTlen 55 % 4@ 43.4% uazdaneu 1.6% ( dadulaelszann) Tnen@nmuuInsgIu AS 1397-1993
= o o 1 & al k% ] a = o o =R ]
W7e AS 2728 AUMILTUAALEA AYINENNATABTUINUIALEI9RARANTIEANINAUNAIAT fLINTRIEALKNY
wasA W ldmnNnmsgu JIS G-3302 W9 ASTM A525 wisaifiauwin uasfesaenadesiuseanistsznauuuy

Franssulaseaing dauanumudunndldseyluuuy Wdmneazidansssialili

ﬁ‘wﬂ:Lﬂdﬂmi’@ﬂ ( Physical Characteristics )

AU AN TN TIARe L

0.42 HA. 0.48 HA. 0.55 Hu. 0.75 .
Base Metal Thickness ( BMT)
ANTNUUILE RN IINTULAREL

0.47 {y. 0.53 Hu. 0.60 Hu. 0.80 NU.
Total Coated Thickness ( TCT)

1 @ i’/ A a

ANTNVUILNUUANTINTULARB LA

0.505 NU. 0.565 NU. 0.635 HU. 0.835 WU,
Paint Coated Thickness ( PCT)

2.2 szinnnngldans

o o

- FAUFLNAIAUATETINNIUBN B4R ANT
?/ & U U a d’l & o U al a I3
FUARDL AL sznausag As09iu AL INAIeaInDT
TULAABLAUAN 1lsznauday Are9fiu LAReLYLANeAInAeaImaF & Shadow Grey

0o o < 9 = =
- AUFURNANITIABINNTANUN LT UN LA

FULARAL ALY sznavsng Asasiiu LAAaUTLAIYA PVDF ( PVF,)
TULARBLAUAN 1lsznavday Areeiiu LAReLTUANeAInAleaIMasAaSnowgum Green

- gmiuenansluuFmninisiandengs

v ¥
o = A

TUARLIAULIY sznavusag @909 wUU High Film Build Primer iAdauiLA9
=l
@ PVDF ( PVF, )

FULARBLIAUAS 1lsznavusag @9097% wUY High Film Build Primer \AR@ULAE)

A PVDF (PVF,) A Flinders Grey

&9

NIIHNMIET INBNIRRUIADTU TN INANUTA 1 NeyualA




° o

- asuaimslutsnalnamadansa

4 2 v v = & & I L s
TUANBL ALY tsznausas A309NU LAARLYILAYL AN AL AR AT
H 2 v : v = & 2 I L o=
TULANRALATWANN tsenausag A3909NU LARALYTLALRTWALRALRDT & Bass Grey

Awdauldszun PVF, ( Polyvinylidene Fluoride ) muAnsaxiiFaas KYNAR 500 Aldunanaesdu PVDF
G

(PVF,) TmAndn 70% weaiiied uwaznisindeuddmivenmslutdnaindaadmeis asidundey AZ200

( Triple spots 200 g/m coating mass )
23 doutlszneuau o 1y
' ' a o a a a 0O o v ¥ o a v Al s

- winlifauas Ahansdunasiivmmasunidsioglowin indsuiadaauduiay

- ang Mu1msgIU AS 3566 Class 3 or above Wianda 819 EPDM flasiunisiaiu ssydanzneaing
wenldlimnnrauniuanuusazlszny

- Fiatlafiuun ( Filler Strip ) visasiatailaneaeis ( End Close ) %1ann Closed cell , Plastic Foam ,
Polyethylene Foam tnenaanldliidniugtlaaunssyluu

- Flashing 1aan g N saniuumas A

3. N17ANLHWNT

3.1 mafnsa ladnazifluseu Bolt and Nut System viaszuu Boltless System lifidenldgiinsnfilsznaunias
a :l/ dl £ Y a o 1 ¥
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v v v
o

o v a o ©° v A a ¥ o o a c Y 13 :l/ v
UMaSaNAutnnse laziARa LA Wiﬂmwmmummmqﬂmmmumam 2 6 1ael

|
e 22D

v
o © o

UINANNTTasFLLminls 50 Alansn nneluautnaunsasuLinminle lidasndn 10

2

= e A o A o 2o N 8 o
nlansu Luﬂﬂu'ﬂmamﬂ%mzuuammﬂlﬁﬂmmuw 12 U9ARINIAENAIUAZ N1TNTEUNN

AU 1 T
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o v o e oo &
- Farnuanaftaneansunng fasallil

Yinaneaandial (Oxygen outlet) AU 2 0
WRNEAINIABA (Air outlet) AU 1 g
Wi[nageysy A (Vacuum outlet) UM 2 0

- Wanefinmeendiau aanAdananisume qryiyinia iuaiamnaaiuiseanauis

o=l oy
NWNITHNAN FJWV]’]\?TNW?J’TLI’W@NS],‘H@?;I‘

- wisudanTuia U 8 T8
- Rdeadad wiusudiyonu (RI45) AU 2 T84
- wrndUE AN LWATas TN TazANLTHn 2 Viau CRITITRE )

- HAUAITAZAIETIAN ALaAE LULLFUsTAUwazunulABass aunduigudnana

25 {A. &1 1,000 A, AU 1 pldl

v v
v a o o

Ui 2 dusuAnssiuasglnand wsesliaisazane (Wet Side)

v v v
o a o v o o

aa y =® a o o A:i A:i % 1
- NHUNUEA (Shuttle) mmmmmummmﬂ@@mugﬂmmmaﬂuLme(column)muma ANNNTD
waumuaelilitaends 500 wu. lnapauANAIzsZUL Auto Braking Bars (ABB) Ly
do gt o
izummﬂﬂ"nmLmﬂﬂumimuaummqmm

co v

- peduiinfaalanzilaenaiingnessdmasy aunee 1,000 1u. Taseinudnalidesdniu
a :l/ o 1 24 [ s Y o :V/ 1 o o o o
Aasevinanafinaniesnisunng wihfudantin wuasdededwiusuaadynyin

- ansnsesiuinmingnaniuaziesasiaunneiinnadui (Column) lean 200 Alansw
(Live Load / Max. Load) #msfuimingananaldwniuiutinaes Column (Dead Load)

v
2ANUAY

- fapasnda NIl funyule 340 a9A1 uavilfunepiissaszi Adjustable friction brake

a a

v v
a o

a o o U = al % o o 3% k% :l/ v :’/
- Afunainsaslanzirdeud wiansnduiuAnfsgUnIniinudnani 2 fu Tneduans
#nx1303e9iutmints 50 Alansu duanaannsonenasuuazdlussauls nneluaudn

ansnsuhminlalddeandn 10 Alandu Wasulladudnazlssuugeaudnliilnatin

Inel UsrAani@eaAaiazn1snszunn MU 1 TU
o . Y

- Famausianetnannanisunng aasiellil
AN aandial (Oxygen outlet) AU 1 T
WRNEAINIABA (Air outlet) AU 1 T
Wi[negeysy A (Vacuum outlet) AU 2 0

- Wanefinmeendiau aanAdantanisume qryyinid duaiamnaaiuisanauis
ol oy
NnIsUNNETNIalaaneuai Ldag
- wnsudanluin AU 6 T8
- wrndUE AN LaRWATas AN TazA L THn 2 Viau AU 2 T
- Fiauaausnsazaieyinain ausuea uuuliussiuuazuyulanass aunadulnguanats
25 {H. 2719 1,000 NN, AU 2 1A

o K

- agrensraziuigesndiauniangaduinglnnliuse w1 10

]

- ansalnsrazingaannAnfantaduiingnenliuse A1 2 1

Tasanslaaun J‘Stﬁ
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5. Waulaaniy

5.1 WugpAueBonginsninsunnealsznaudnidagiainlsnudnan wiasginsnfilsenaunisldaminunann
Treuguanimaaiu
v A v al a qi o | a{' ] al o o le'
5.2 faaaudnNandaaunslfdasnunnuauazdinisudasianlinasuasenagounans dauou Aol
v A v al a qi o o
521 qaaauanNaudafiaunsldidsaiunniunaes CCU AU 3 1A
522  [8LAAINAZILNA1NT89 CCU AU 1 1A

5.3 nanTnuaildfunnsguetneias Assielilil MDD 93/42/EEC, EN 60601-1, EN 60601-1-2, EN ISO 11197 ,

ISO 13485
54  wesludlingldnlunnren
55  dudade@lssunnsgiuteslssmasuigenEnivizestsUasdunn
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“uIm 13

A3 NsEnsdanuarglnsallsznay

NNIAUNBUASIAAND

ansiL Nh! 1UNA/TY HAR W Tafunua e /guan
1 | JuTesias U3 Yudmusflng a1in (umnau )
UM YuTiuusiunsnans a1in (1)
a o aal a ° o
1539 #le Taw a1im (1unTu)
2 |Uudiusidngagl W@anasin 155 geNNNa5H1 AniA
Bundeluessn U3 YuTmusiuasians ane (uumu )
alal a o aal al o o
Anla 151 Aila TWaw andm (wunau)
4 |2guaain Q-Con 1. AnednmeuaniAtulLlsiAad an. (NunT)
uazuneaILNIALLN CPAC U aenduRaudan ann
Super Block  |UFtm gililasudan Aanrin (wvnT)
wnanaulane (lusuanTnanssu )
1 |méngunssniEaau-diu AU SYs UM wangenenuning A1
ATNULIL UAR. 1399 11 1 aRa (Usznalng) an.
ANNUWLIL SMP 155 qed wnnea llsend adm
2 |aumuaa ANNUWLIL SMP 155 qeu wnnea llsend andn
ANNLLIL TuCC U3 negliarasdifumes an. (wunaw)
IENISI] Thai-nox 151 Inedandauniiag an. (NUTw)
3 [Tasawmsmanmudanzd AU ZERE AN U3 aeNgRaIMNgINeLdn A
ANNLLIL Arcon Type 131 anfAeu LEuAHET a1iA
AN LI BSM 1359 Tomasans andm ( NuNTY)
4 |suegRiflaunnus AN MVP. 4 Stars  [U31W 163 3 A IFanns anrin
AN I-Bond LTEN 198 TU WAR Tanaie annn
AN LI Alloy 135 Tomasans andm ( NUNTY)
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nuanulduaznanafin

2 |Wwefiwusduads

wagldfaunsnzf

3 |usuantius

R

I3

4 [Budaased

ATNWLIL 17910 131 18 lne arim

AN VDA UM Auwiadny e s narada anrn
AN Metro-ply 158 W ingnniua anfin

AN UL Shera 151 Mg Iue Fwus /and e (M)
ATNULIL SmartBoard  |UTtW nsuillesnszanelng adn

ANNLLL Conwood 13 Aauga ANin

ANH UL Formica 151 Naslud (Uszinalne ) 4
FNULLIL Wilsonart 131 Aaduen (Uszindlng ) anrin
AN LI Formwell 151 Nasunaldssnd (Uszinalne )
ANNLLL Quarella 139 AnaLsaan (Uszindlng ) anin
ANNULLIL T-Plus 13999 N-NAA 11FARFS AN1iA

ATNWLIL Corain 1539 ne-1ee9:u a1 @eai nana anfin

‘vmqmmﬂ'a\m”umm%’@uuazmm%u

4 |FalAauanwun

uardanaAelug

5 NITLUUFTLAZELUD

ansy U AUIA/TY AR U T HUNUAMUNL /TN

1 |sruuiuau ATNULIL Prima Polytech  |U35% w31 Indwma 4
AU Pro-Act U3 Ts-udm anfiinsaniy Aarim
AN L PROBUILD 131 Tlsdas Aaaailwuyl anrn

2 |awsniuponuieu ATNWLIL EcouBatt L3N aiA LN ALRess Anin
AN LLL AT1914 131 gennlniuesnana anim
ANNLLIL BSM 131 Jumesaunmaanidadudunes

3 |wéninaeu (Metal Sheet) ATNULIL Lysaght U3 ugatad laanasi (Uszmalne )
AN Lucky U AueiFnIsndnas N A1
ANNLLIL Metal Building  |U5% wvia Taana (Uszindlng ) anrin

Dow Corning |13 [unngsnia anrin

Sealex 151 Aulu-reud (Usznalne) andn
Tremco 15 wlihAneadwnana arin
AT1RTLd 1399 1[@051-FLAER A1im
ATNFNN U3 waus-Iniuw e A

Davco U3En wdndnul anrin
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nnanulsznuisiisiaznszan

1 |egfuiflanduniingn AN 6063 T5 13 1lewnasgaaivnssnagfiflan ann
ANNLLIL 6063 T5 139 Tnedinnea anin
ANNUWLIL 6063 T5 155 TULNET WA AALALANTA AR
2 |dszglddn (ddagil) AN UL At 3 dan  [1sn Lidnlne andn
uazilsvn lelidaude (HDF) AN Metro-Ply L3N W ININIUUA A7
ZIENISI] w U3 aude nFu A1 (dvnmu)
3 [uwilszaiind (dnfagl) ANH UL n31E9 151 1egda Winndsa uwaiud 4
ATNULIL SPV L3EN ALNNAIEA A7
ANNUWLIL UNEAN 158 unapia lsand weus tiad anfin
4 |aUnsnfilszguiinsing AN VWP U3 330 andifimeia anrin
ATNULIL Skulthai U3t analne anrin
AN LI Alloy 139 Domasdans antm ( NuNTY)
ANNULLIL Dorma 1395 Tnfula Buwmeduiua anin
AN UL HAFELE 151 e (Uszmelne) andn
5 |nszan ATNWLIL TGSG 1539 ne-1ee9:u a1 @eai nana anfin
X a o - a o s © a
ANNLLIL Guardian 15N nfRauduaanId Aasil ann
AN UL AGC 151 n3vanlneanand andm ( 1unu)
IUBAN UGN
1 |Bdduueda ANNLLL ZERE AN U3 aeNgRaIMNgINeLdn A
AL Gyproc 1539 endndnafRudn ann (uuaw)
ANNLLIL ATNABAN 155 faiu Bumasingm arin
2 |nsniieamnnila ANNULLL Cotto 13 ianTagaaunssuing a1
ANNLLIL RCI U3t Tsuea F9ndm gpamingsu a1
ATNWLIL Campana 15399 ne-1e19939U s RA Busan3 ain
X n o & I ol o o
3 |nsudedlhila (nsieq ANNLLIL Starflex U gutiaundaniness anin
AN Tarkett 15EN AN 98AAT AR
ANNLLIL Amstrong 155 FdunA anin
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IUBIN LBIN
an’ U AUIA/TY AR T HUNUAMUNL /TN

4 |nsudleanesman ANNLLIL Cotto U3 lsdagaaunssuing a1rin
ANNLLL RCI 13 lsueia F9nda granunssu anrin
ATNULIL Campana 15399 ne-lee53du @5 AA BusanT a1nn

5 |RUSIINTR AN - 151 wnIUANRITeaY anfim
ANNLLIL - U3 AT AUSITUTNR A1ip
AN - LTEN UATT FULDULAZLNIIR A7

a a o = v & o o

6 |annnelu-neuen ANNLLIL TOA 151 7 T 10 Wil (Usznalne ) andn
ANNULIL Beger 158 wiees ann
ANNWLIL Pamastic 156 U351 1wyl anin

7 |@ydutiawmén AN UL TOA 151 7 T 10 Wil (Usznalne ) andn
ANNLLIL Beger 158 twiees ann
ANNWLIL Pamastic 156 U351 iyl anin

8 |@niunialed AN UL TOA 151 7 T 10 Wil (Usznalne ) andn
ANNLLIL Beger 158 wiees anin
AN N 151 Addeuiudd Ussmalne adm

9 |@n1#utinasnas AN UL TOA 151 7 T 10 Wil (Uszndlne ) andn
ANNLLIL Beger 158 wiees ann
AN UL PPI 151 A A lo a1dm

10 |AaNend AN UL TOA 151 7 T 10 Wil (Usznalne ) andn
ANNLLIL Beger 158 wiees ann
ANWLL SKK 151 10gim AAL Usznalne andn

11 |fesidddsagd AN Koeing U -1 il anrim
IENISI] Plasmax 1399 104 LA 1A BURATTNNANY AN
AN Phitphisarn |13 WaafWeAany anrin

12 [ayniiulainggusagl AN Starflex U giluunSeninass a1in
AN Koeing 13 3- 5 n§ul |nrim
ANWLL Plasmax 1U3H9 104 LA 1A BURATTNNANY AR
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uneafNAY (Fudiuduiagy )

1 [dsiuieaingudagy PU. Foam Willy U3 wans Iy tlsandg a0
PU. Foam Korex 1369 TAEnd anrim
PU. Foam Elite 151 AN Ne8LEN WARTY anin
2 |qudouat AN Cotto LT AENugnTinITuas A
AN ASTD 151 LA UALAUANTA Tuausia (1Un.

AR ( NUEL )

ANNULLIL Star 139 ganFninTawes ain
3 |guUnsndlsznausiein-dan AN Cotto U agNgnTinTues anrin
AN LI ASTD 151 LT UARAUANTA Tuausia (1n.

AR ( NUT )

AN LI Star 1510 @mfiniTuas aim
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NUIA 14
uIAInssNszuu A Lazdagns
GENERAL REQUIREMENTS

-
AAUN 1

TANIMUALAZAINARINITNNAULNATA

1. 2B LLYAY BN
1.1 TBLIIAVBENIUATELAGNIINITAA ﬁm[%\ma:wmmuLﬂ%@ﬂﬂiﬂf@:hﬂﬂﬁw suueans srundtyyin
wazau | feRndmieneuenuaznte et seuandldluuuy uazdermua el lduauysaluazgnies
1.2 szun/lwiin szundesns sruudynynnsnazglnaniauas pnugznanlszneudaesanisfasielis
n. ansanglninusgauazgingnl
1, wilautlaglnin
A. LLNQ@%M‘”LWV’\T']LLNﬁ‘l;ﬁlmxﬂqﬂmai
3. angliinuazginsnfifiuanylnii
Q. Tauiuazgiinsnlilsznay
Q. wiseariiin g sesuazgunsal
1. seunnAsulingniay
. sruuliinindeuasiuasadng
. sEULL@NeNTAaNe-Tnavimizan
. sruu@enuazlszniaFan
0. szuuTnadnit
bl szuuingviriiaeasie
3. TEULARAIAU
n. szuvtaaiuian
. sruuAuANszgdn - een
. witasdnsedlriihgniduuazglnanl
A, ituu@ﬂﬂ%ﬂ@’]ﬁ“ﬁmﬂﬂﬂﬂNW’JLﬁlfrﬁr
B, FTULEENNEILNA
o. sruuiiuuuuendau
. seuudtyoynuudamsinaalug
1. sruutfesiulvuazaduaiy
u. szuuuazgunsafilsznaniu y pufiinuusluunnuazdarmn

1.3 dilArvualfiduedneen  Wliudreinnisiisssaneiniuazaadyoadlidonn 7 Tulnedsdeslure

Taneunzannuszy uiinuazseazdantl

1.4 ponsdesmsvialudmsudiudenussuniiuazdeans
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v

o Y

{5474 (Contractor) slaailugineAinssszuninuaszdearsdmiulsasnenunasuda ldieandn 2

a
@09) 102917 waLlATIN1INRAFITINNARBIENFARNN AN BIN1TIRLANTR9l AN ST UeEN9A

v
E s |

v o v A o
wiansesillususasainidnaestasanistiugu
wingFudaliinuantiisssylflude n. {Fudreamnsodamngiudnedas (Sub Contractor) 71

N
AouantRAsvy [ luda n. 164

v
o v Y o

1.5 WFUAeE e ANAZAINUAETIANAAFAITZILNIPAAN1INASU ( Chiller Management System:CMS)

2. ADNTUNIFT FIU

Y a

v
a o

fildnvualfidustvauninsgiwinlleesian qunsal nisdsznevuaznisiiasanszy i luuuuuarseazidenlszney

Aﬂl k3 o [ o Aﬂqj ey o a a ¥ o 1 Aﬂqj
wiuve o Nmmmu\numumgzyﬂu‘lﬁmamm‘lmﬂmmmmﬁmmﬂmmuuwmmmm pamallil.-

n. z\?ﬂﬂfmﬁummﬁmmamﬁmm{ﬂqmmuﬂﬁm (nan)
a. ﬂgLLmﬂaﬁxmﬂﬂ?zwmmmmMH “l?'émmmﬂmmﬁﬂmﬂﬂﬁﬂ”
A. mmﬁm’iﬂfmﬁmmumqﬂ@zmﬂ”lma (lunwszususngudnsd)
N NMIFIUANTINUNANUUAIT 7
A npuazszdaumsliitesiuiitiuuartenislniunsuang
. American National Standards Institute (ANSI)
. American Society of Testing Materials (ASTM)
. British Standard (BS)
. Deutsche Industrienormen (DIN)
0. International Electrotechnical Commission (IEC)
Ik Japanese Industrial Standard (JIS)
9. National Electrical Code (NEC)
3. National Electrical Manufacturers’ Association (NEMA)
. National Electrical Safety Code (NESC)
BN. National Fire Protection Association (NFPA)
. Underwriters’ Laboratories, Inc. (UL)
A Verband Deutscher Electrotechniker (VDE)
3. A011TUMNTIED 1L

lunsainsiasmesaunnnn 380 gunsaildeunndtyny i ewiRlimaaeulusnniudasieliil.-

n. AMAAINIINANANTNAINIINUNINENAE]
q. ADLZAAINTTHANGATNUNINYNAELNEATANG AT
A. NINAINENANART NezNIaanenAansiazmalulat
3. antiumaluladinszaauingsufs
Q. sl unAvuevizanis IR uATIAN
wd A od e L ve . v v e
Q. anntiuau - Aduneeniuleeinliuagldfuanudiugeuaingdndraidaasdasnis
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A
AIUN 2

WHAZAINT I A w9957

1. ANARIN13312 11

faMuATNATELAGNINAYINFBIN1IAUEBNULL LA AT IWNAINT WA w9 Fedsznaudos wreadngiszaulnin

a

Unf (Main Distribution Board), wxeaandilszarulnifnaniau (Main Essential Distribution Board) wazwseaand i

©

2

ialu (Distribution Board) @qursiavanemaniidluiuusany (Floor Standing)

2. NI ALDILAIAINT

v
o o

falenuuadiuasinegy lfuaegangllininanone :uiedan alnsafnaadasinnsesnuuy a5 9uasnagay

a9

ANu NEMA, ANSI, IEC, DIN ¥3% VDE Standard ussiadlidnsessiianuazuinsgiunisiiiny fnvun Tnad

am = LY e &
V‘]M’&NUMW’NLWﬂuﬂﬂEWﬂuﬂEWQMﬂiﬂu.-

Rated System Voltage : 415/240 Volts

System Wiring : 3-Phase, 4-Wire, Solid Grounded Neutral
Rated Frequency : 50 Hz.

Rated Current : REEATI TN

Rated Short-Time Withstand Current (0.5 Second) : sifasindn Rated Short-Circuit Current 224

Main Circuit Breaker 19zt iy
Rated Peak Withstand Current : lsifaeindn 2.83 winwes Rated Short-Circuit

Current 484 Main Circuit Breaker ﬁﬁxiﬂu

WL
Rated Insulation Level : 600 Volts (Minimum)
Control Voltage : 220-240 Volts (AC), (wanainazseyldiflu
ﬂﬂ'ﬂﬁu)
Temperature Rise : 25°C at Ambient Temp 40°C
Finishing : Enamel Paint
3. antelAT 859U IUNAINT
3.1 AnmouzaesuNsaImdiasinuisaaniludon o) (Vertical Section) Havuanysafaimisouananiuiugasels
Tnendne Lwimzdmrﬁ’fmﬁmmmfafﬂumﬁiﬁwumﬁqﬁ.—
GRRHEN : Talifiv 2,200 wa.
ANNNNING : FZNING 600-1,000 N,
AANAN : TZNINN 600-1,000 .
3.2 WENAINTLAazdU Faeanutanaluaandutes °] (Compartment) aengtine 3 sﬁmﬁ‘hﬁ.—
n. Cirouit Breaker Compartment dwisuannsginsalifaseasliinsing I
q, Busbars Compartment utesdmsuRass Busbars 15 Horizontal ua Vertical Busbars 1nilsidn
ot/ lud NI uNIAINg
A. Cable Compartment 4a 3@ usLilutesansaeni1nnas (Power Cable) 4n-aanannuae@and
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'
aa o

wananBlunsaiimuualiiigUnenl Metering & Control  Fesdnliidauaes  Metering & Control
Compartment 8ndesnilidmiumnsiginsnliazasinglnanifeaiusonis Terminal Block & wiusieans
o/ el a d’l o ild‘ a o
seunmuaNuazdrynasien netlnfdesdiazdn lindounuaesunsadng
N SV 2 O s A e d .
wiazdeainanauds fesiuiuianiuuaniuly ieldlifinnedudatsandesnislUg@ndemilldlnedny
3.3 TATedferasunegint seaduuuy Self-Standing Metal Structure Tnglaseairanidudiuainanuudauss
sodumdnuun lddeandt 3 Hadwns Banuetnudusasanis@ionuasdusos Bolt daulnnatusanya
1 ?:/ 1 % 1 =3 [ 1 a a ?:/-ﬂql a CA 1 % U o
uuidesaduudunanunlddeandn 2 fadwns Kelldnaesuns @ntusazaudaadullnuniivues

o

Gf

n. dhduuy Whiuushumdniutvuaen wivesheeedy 2 Tu tnedunitaduddaenizdeu Cable
Compartment  Bafarulasaainsumeaindsonang  vseten  auiauazawmmanzan iAoy
INIEN

1. d s iuusumEnGen nautduuarnnsdafulassaaueand st neas Ry

RTZInI

v 13 v
KX a o

A thdnudneis 2 fu TduukdumanGauvseiuauseuglinuay 1 3w Bafaiulaseaiauaeaing

'
a v

Y A o ° -:4' v = ' = 9 a & '
paeiang viseten awiawazaruIuimNzan 1A Nudwe wilunstindedldunainduansdon
(Vertical Section) GFesaiulildliusenddoudumiumanGauwnu  Inadidasanznzgiaiu
= v
WenanNAeInIT

4. esunaslfiduusiumaniuivaey Jeunilstianulnseaiauneaindmae Removable Pin Hinges
Weannnazantunadauaznent doudnsunilelfidu Screw Lock 9138 Key Lock ainidunsein

a o‘iﬂl 1 = 1 o £ o 4 % ‘é/ 1 al o v ¥

Wuwsadngn lifinsmsaavizadentings sundsilduilidudwmasiuddudia

a. tsnuvth liduudumaniuaniey Inaflsuniletindae Removable Pin Hinges @auananumile
ilu Key Lock EN@5L Metering & Control Compartment Tueinidugnaimiis

Q. Degree of Protection 184 AN IP 31 AINNIATFIN IEC

34 malsenauwnsadnd sasanilaianssadtsvunaannfeuiiisauanginsninie lulaeds uaRauaeseinia
ANNEITNTNR Yeilanalanziniaszunaa N AR sulasuriievEananasnueenaieana nSaNARAIAZ LN
AuLNaY (Insect Screen)

35  natlesiuaiinuazniemd Wwdnuazudumanyndunldidumdngu Electro-Galvanized wiseguilasiuaily

v add‘ dl = ' A A 1 o g v al o ' o a
AYEITAUNLNE LN mmmwmumuumiuumm'1mHﬂwmmﬂmﬂummmﬂmmz TNAR

4. Circuit Breaker
41 Circuit Breaker Ninunldviaunnsesuanuaznaasumuningg1u NEMA, ANSI, VDE 178 IEC
42 Circuit Breaker Niagnaly System nanfiuuazsiaiiosiu An139191usiA29as (Time-Current Curve) ANHWUE

i1 (Co-Ordination) 1Vals¥ Circuit Breaker iagiin&qa Fault n9usina9asniaw Circuit Breaker YiaMia A3A%3
a o o al o
LﬂuNﬂmﬂmmLmﬂrJﬂu
4.3 Main Circuit Breaker LJuluy Manual Operate wiau Spring-Assisted Closing Mechanism wana1nilunsdl
Anuua liduuLy Motor Operated az#a4il Motor Operating Mechanism #iagl

Main Circuit Breaker fiavt/sznausasginsndilsznauiitesinaIumu Function sing <) atinatieasiail

n. Solid State Trip Unit @1915UN13%N9UA9H
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- Overcurrent Protection
- Ground-Fault Protection
- Instantaneous Trip
- Long Time Delay &z Short Time Delay Setting
1, Breaker Position Indicating Device #iLuaAIaN192289 Circuit Breaker 318/ lugn19z “On”,
“Off" ¥iza “Isolated”
A. Local “On”/“Off* Push Button #1451 Manual Closing ka2 Tripping Circuit Breaker
4. Tun3difi Circuit Breaker Wl Draw-Out Type Aadnlsiinng Interlock TudnELAaEAe
- fa Circuit Breaker avfaslianansa@eudvieiiseanunn Circuit Breaker viueelu
AWML “On” ¥i7a “Closed”
- § Circuit Breaker ax#oslignynsndy “Close” 1§ wenannsa Circuit Breaker uaziey
dhetnsnudaiizeatluaniay “Isolated” via “Withdrawn”
A, Shunt Trip Coil @1415UN13 Tripping F4 Circuit Breaker Wag Trip Circuit Healthy Lamp
Q. Auxiliary Contacts @1115Un13%1 Interlock, Local Status Indication %38 Control vl daue

Spare 14 50%

T WanwmTan Key Lock 9138 Pad Lock (lunstinnnvunaliil)
- o oo v Ao o o , \ do Y o o
. ﬂqﬂﬂ?mﬂa‘zﬂﬂ‘mu il N uARINgUFLNN9YIY Function 61N9 il punmuualude nvuailvise
4
RHUEATN NG
4.4 Feeder uaz Sub-Feeder Circuit Breaker Aa4iilis Molded Case Type, Toggle Operating Mechanism NN

AnEITTLIL Trip Free, Quick-Make, Quick-Break wiau Individual Thermal Uag Electromagnetic Trip
4.5 ¥4 Main Circuit Breaker, Feeder Circuit Breaker Way Sub-Feeder Circuit Breaker Feadlunm Rated
Continuous Current Waza11m Rated Short Circuit Interrupting Capacity ANAnVUA LU Y9ilAN Rated

Short Circuit Interrupting Capacity W iAN7isfilusediis 415 VAC i 11m3g1u IEC

5. Automatic Main Capacitor Bank

5.1 Automatic Capacitor Bank @w5uULl$uAn Power Factor we93suulnn e Capacitor saaululilan

HINTFIUIDN IEC

o

52 #WriAve Automatic Main Capacitor Bank fiasiananiifuazanssnusasie il

- Type : Indoor (Dry Metallized Film)
- Number of Phase : 3
- Capacitor Rated Voltage : 480V
- Rated Frequency : 50 Hz
- Rated Output : paitszy 14 luuuy
- Switching Step : mu‘ﬁizqifﬂmmu
- Power Loss : <1 W/KVAR
- Control Voltage : 220V
5.3 ANNNFIBINITATUNNTRRNUULLAZ N385 Capacitor Bank Feailuaiiafilsznaudae Capacitor tiagnang 7

o

=< o ¥ ' v v L3 o a :l/ v < o a =
9 ?_Iﬂﬁ"mﬂuL‘H’]U%LLNuTﬂ‘MS‘W?ﬂNmQﬂQﬂﬂTMﬂQUV‘]N LL@tﬂ?tﬂﬂUﬂuLﬂu’gﬂ mmmmﬂu@mmnumuwmi

seungaNIALaznssieasAuiuetneg qunsalaruanilsznausian
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n. Fuse Protection 91 Steps 184 Capacitor Bank

. Contractor Uy Heavy Duty
A. Discharge Coll (M?"ﬂLﬂuLLUU Built in 11 Capacitor)
q. KVAR Controller
q. Power Factor Meter
. Indicating Lamp
. Automatic and Manual Switching Device

5.4 ﬂqﬂﬂmimuQuﬁmﬁm%\mgmuummumg Unit, Capacitor Bank feailuuunfianunsnsaulas uazsiouials
Tne/laifuasianisvinanuaesiaiy < Automatic Capacitor Bank adtlsznaudifauasnaseunnanfua
MsvneEnudaan T e AR

55  lunsiifign Capacitor Bank llldRanemuesfluuma@nglniinusesn uimaseuanetnieluums aandanamnn
Tnaianne danvusmiesmunisa¥asounsaindaesgn Capacitor Bank linelwdupaaiudaniivuanis
AU A usasn

m?md”mm:qﬂmd

6.1 Current Transformer (CT) Nam‘%ummmmgm BS 138 DIN vi7a IEC dwfuszuuusasulninlaiin 1,000
Taayf 50 18 Wuwuy Encapsulated 9138 Moulded Case Tl Secondary Current 5A uaz Accuracy AN
|IEC Standard Class 1

6.2 Ammeter uaz Voltmeter fiadiiluuuy Switchboard Mounted aunanintmallalidnndn 96 x 96 un, dunaziin
90° Scale 1a¥ Accuracy Class 1.5

6.3 Kilowattmeter 14l 3-Phase, 4-Wire Unbalance Load LUuU Switchboard Mounted guranitindladidnndn
96 x 96 11, ANATUA 90° Scale LWaz Accuracy Class 1.5

6.4 Power-Factor Meter 1% 3 W4 4 @1¢l WU Switchboard Mounted awnantintinadldid@nnan 96 x 96 un dina
[’%Lwi 0.5 Leading f40.5 Lagging wag Accuracy Class 1.5

6.5 Kilowatt-Hour Meter ldaiin 3-Phase, 4-Wire Unbalance Load ae Accuracy, Class Il WHAZAUNNT I
Instrument Transformer

6.6 Pilot Lamp %39 Indicating Lamp WAMANN1A3gIW DIN v3e NEMA iuuuu Flush Mounting U]
Switchboard fuaan Incandescent 0.6 Smsf 6 Taayi wWian Transformer udaausasulninann 220 Taadl 1w
6 Toavl it dunaenlWsidailunaen LED draseuidunanaiinuuy Lens awnadusingudnanslaifieandn
20 NAALAT

6.7 Selector Switch WU Switchboard Mounting AN 7 Steps AU Volt-Selector Switch wag 4 Steps

A"FU AMP-Selector Switch

Busbar LALRUIUEIA

7.1

Busbars siaqilunesunsniipanisgnaiieendt 98% Huuwanniuuaauassnlumesunszualilin
ANNNIMIFIU DIN 43671 (Bare Rating) Tae 1 Max. Temperature Rise Winfiu 25°C A Ambient Temperature
40°C uazldfumeseniumuninsgunsling invua usvisil Main Busbars %19 Phase-, Neutral- 4az

¥ a 1@ ' a a
Ground-Bus mmmmmim@nmq 120 AT WHNARLNAT
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10.

1.

7.2 347 Busbars ¥4 Phase-to-Phase uay Phase-to-Ground #aedaly daufifusarinvin (Live Part) #
srpzviaiuldliteandnAninas i favalss
7.3 Busbar Holders saaiiludanilszinn Fiberglass Reinforced Polyester %@ Epoxy Resin LuAedTuLlsEny
Busbar Ineifiadae Bolt uaz Nut ¥ Spacer Midluauaulniin ¥uldsanlunsena Bakelite vijamszna
Phenolics Wuvaunuauaulviniaeifinaia
y

7.4 Busbar uaz Busbar Holders fasiidayaniamatinuaznanisaaniieuansdiaiuisanuseussle < ain

annszudininanaasldlnglaiiianis@amela o 99u9s Bolts uwaz Nuts slesnuseusamnantiuldmsduiu

aa W fduiussnuaiuanuazaTasinntn luwasadng

8.1 arelwinduiuscuumuan wazATesdin SufudensyuivglnsadlwiniuglnsallWiuas gilnsallwin
U Terminal Block Mildanetiin Flexible Annealed Copper 750 Volts, PVC Insulated PUNATRIANEAD

au170unnszug AN I mnuFAaanisus i nnannnuum sl -

Current Circuit : 4 ANINEAALUAT
Voltage Circuit : 25  A9Niaamg
Control Circuit : 1.5 ANINEAALUAT
Ground gufuLulses ; 10 ANINHARLNAT

82  analivisuussesnseyluseans (Trunking) vizeviegauinalesiunisingaaesauauans i usiazidu
o d Ay 4 oo s
NaanszInegannans suinisdnsalaesnun

8.3 areldmnidunlanes 2 fu fesduunaaaninu (Wire Mark) Wuuuuilaanaas ennuinisasnugame

Mimic Bus ka¥ Nameplate

9.1 PiueN@INTRaed Mimic Bus iiangadnnsananszig A d uazean eneutunanaindnn a1usuag

'
a & aa v =3

andszuu i nAuasAuasdmiuwaindssun ingniduedndaneuiugey acuminlidesndn

a’q

3 Aadwng wazndnglitdasnd 10 Fadwns SauduiuLRaINTaAIangatilauLumLn

92  WH Nameplate tWeuanwirginsaliinasaslidnla arevdertuaugiinsnlliinla vivendule lu welu

b3
a A

WaARNNWALTWALAU Mimic Bus unzilusindnuedenn napnngeaessadnessiaslitanndi 20 faawmns
A -ﬂl v <
visam NN ANIWLTLTaL

93  fHudeasdndesnatingiannazldvin Mimic Bus uaz Nameplate ivanaaudRaIngatuaneu faun1sanea
N1 ARG

2 Y . ¥
o '

a el a o dl % a £ =< a o dl ] o Y 1 o al
10.1 wamdnAesAslanunlfnuae fevtafniugunsssionilen uaulidesndt 4 qn AuyuisReding
LWL

102 lunsedidluinuaeunsn desd ldsesduuuy Expansion Bolt

N1INA&a LU

= Y a 3 ¥ 13 A a :I/ = 17 Y v
u'ﬂﬂmﬂma‘wmmuwiﬁmugmmr;mJm’mmummmrggmuammum Wann13AAAdluan W I duLaasaInIa

NI =1
NARDLUDELNUDLAIU

1.1 seaseudiANivauulninresglnsalnialuumeaingdiaunn

¥

112 mevageudpnivausulinaesansleu (Feeder) sing <) Noanannunsadngd
1.3 A9AABUIELLNIYINNIULeegLNInlsng 7 iNenadeuANgnses
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A
AIUN 3

wreadng W uservialiduazgilnand

1. ANARIN1332 11

TanvuatiaseuAguANANTTRLAYNIRARITBsUNaRNTNszana WA (Distribution Board), wisadndeins

(Panelboard) WaA3NTHA9ATEY 7|

2. LEaEANTNT a8 W (Distribution Board)

a

2.1 weagIndnsvane A duiaeaindlsyaures Load wravdan lasnsvanamaslndinlduniune @andeas

v v
=

(Panelboard) AMNYAFNN 7 S ldviaszuuninng wazszuuwingnidun s lunuuuazseazigenil
2.2 ANNNABNNNINNAUNNTRANLLLILAZNNIASN

n. nnseenuuusiaaduliniuuimnsgiu ANSI, NEMA vise IEC uddadlidariungyide wmsgauzesnis
Tl e 1 uiussunIWing 415/240 Taavi 3 Wl 4 @8 50 B0 SIN

7. Cabinet feailuuuuAnaesiinivieseiu fagvinday Galvanized Coded Gauge Sheet Steel viag
Wuwmdngu  Electro-Galvanized  sisequilesiuaiudaeaauiliiouwinuasmanaiigaaunuey
wingay Hiszgla-dasundiniu Flush Lock uazsiaadl Key Lock Aag Wazsiasil Circuit Directory
with Clear Plastic Covering 1/an Circuit f14 °] Emﬂﬁmﬂiz@mﬂu

A. Busbar feriuiL Breaker faailu Phase Sequence Type

d. Main Circuit Breaker fiaaili Moulded Case Circuit Breaker #§ AMP Trip ez AMP Frame mwﬁ
e W luuuy dseneumae Instantaneous Magnetic Short Circuit Trip Wa¥ Thermal Over Current
Trip PnulUNARADALIRL Feeder Circuit Breaker Mun14 iR duTusTu (Co-
Ordination) WAYH Aux. Switch d1115U Monitor Status On, Off, Trip Tuwewanls

q. Branch Circuit Breaker sinaidis Moulded Case Circuit Breaker, Quick-Make, Quick-Break,
Thermal Magnetic and Trip Indicating ﬁmmmmm‘ﬁitqifﬂu Load Schedule kazAaalunans ol
WeInfU Main Circuit Breaker

a. Nameplate wH&3nTdsasLiauansag Nameplate, Nameplate FasvindnsusunanaAngeedi duen
Wudsuastiuluiugan nisunsadnimidenssynuuisunaaAnan Wednileyszneutiuuda
favilidaavdangiud@ann damidenu Nameplate Wullauaneldluuuy

'
[ o ¥ K

. F30997  WNASNTNUNS Faeldansasegiugainaninldindag dasanfaunnaiaunes aun

L}

A8 1U1A28Y Circuit Breaker Wz Load atialanusnnlaldineazainlunistingednm

v
(A o o o

nsRmsaLeaInTRaRafdsandnd i luuuy Tunsdinueadindiluuuufnels fesdasaiuesialng

Expansion Bolts MIMNNZAN WAZHRIARGIGY 1.80 INATANNNUINTEALLLLDIUNIATINT
3. LEdINTER e (Panelboard)
31 wwadndeey Wuueadndnldnsuaunisanamadliinliun Load si1e <) Inedl Branch Circuit Breaker iflu
FAAMLAN Load WARzNgNYsausiazs ANnmua uULLIWEaRIH Panelboard Schedule

3.2 ANNNFBINITNINAIUNNTDEN LLILUAZNNTA5NS
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3.3

n. Panelboard F84RaNLLULTUANNIATFILLEY NEMA vize IEC visa VDE lnaafednidaannduan

Circuit Breaker @& 15L Panelboard e ldriussuulnin 380/220 Taasl 3 wia 4 @1e 50 18

-

ﬂdﬁ“ﬂ 220 Taavi 1 W@ 2 @18 50 & AuMuuA luLLLLAY Panelboard Schedule

o 3

. Cabinet Aaadluluuinaes faﬁj A28 Galvanized Code Gauge Sheet Steel with Grey Baked

Enamel Finish sz a-dasunsinduuiy Flush Lock
4 e e y da v "

A. Busbar Nsiariuniy Breaker Aadiilis Phase Sequence Type uasiduiuunldiu Plug-On 438 Bolt-
On Circuit Breaker

d. Main Circuit Breaker fiaailiu Moulded Case Circuit Breaker # AMP Trip 8z AMP Frame ANNT
el luuuulsznausag Instantaneous Magnetic Short Circuit Trip k&2 Thermal Over Current
Trip AanuNAR TABaRL Feeder Circuit Breaker MU WBNNIMNNUNENAUSAY (Co-
Ordination)

q. Branch Circuit Breaker Madiluuuy Quick-Make, Quick-Break, Thermal Magnetic and Trip
Indicating wazi{luuuy Plug-On 438 Bolt-On Type Huuanuiiszyl3lu Panelboard Schedule the
Circuit Breaker fiaailun@nsnuaiiaeniy Main Circuit Breaker

Q. Nameplate WH9aINTeiaafaatauanaae Nameplate, Nameplate Aaainsogudunatanngaatv
Y o Y ” . o ua , . o e 4 . A
Fuueniud@n wazduliududann nTUNLAANFIMINES NITNUULNUNANARN &A1 Liad e
Usznauiuuds domisdeazisngdans damisdeu Nameplate iulidauanaldluuuy

'
Y v o = o o a

o Y1 = 1 v U v Aﬁl 1 =3
. WANAT REBUNNE ABINHIINATNDENLIE anmqmm”l,fﬁ‘lum@ TNACLNUBNTNUNELAY NAT IUA

a
' '

A8 1U1A28Y Circuit Breaker uaz Load atianudnnlaliineazaanlunistingednm
neansa IRARITUNIAIE Expansion Bolt MMNNzAN ¥i3RRARILL Supporting Miiinzan tnessALge

1.80 tHNRAT @Wﬂﬁuﬁﬁi‘xﬁuuu“ﬂﬂﬁLLNQ@’QWW(M']N BN LLMLINﬁLLZQﬂQGLLLLLUU

Disconnecting Switch #32 Safety Switch

4.1

4.2

4.3

4.4

4.5

4.6

Disconnecting Switch %38 Safety Switch ﬁﬂam'ﬁmﬁumummgm NEMA v7a IEC Wutilm Heavy Duty
Type

Switch FAa9aslwiniTuuLL Blade ¥197uuLL Quick-Make, Quick-Break dunsnuediugindlddmian e
\Datszaanumiin

Enclosure MNN1775711 NEMA 1 Wu%ugﬂmmwiumﬁn WuLAAeLANYA Gray-Baked Enamel audtldnnelu
a1Ansvialy) wazAna NEMA 3 R Wuanuduwdngu Galvanized viuwndeudasd Gray-Baked Enamel dwil
dnauenenans Wiundszgdlaguwi 39 Interlock T Switch Blade Inaanunsnidalszglfiile Blade
g lusumda Off iy

2U1A Ampere Rating SauiaaneuaYa Y Phase Widulimussyluwuumiseninauin  Protecting
Equipmentﬁrﬁfumq

°I;mﬁﬁmumlﬁfl Fuse 114 Fuse Clips Wluuuy Spring Reinforced fa Fuse lualim High Rupturing
Capacity (HRC) lagaunaed Fuse Mhduitupaaiude 4.4

v
a o o o

nssinss WRnssumimnszy iy TaassdlaAaugaaniin 1.80 wms Desvduuwvesadng Tunadl

o A o

a a o s ya H =< s o ¥ a g & 'Y ' =<
U‘J‘L’JMG]WGNVLNNNH\? WIANUAY WRARILUINEATATWANTNUTUTS GLMZQ’]V]‘H@;\W']ﬂWHVLNuﬂEIﬂ’N 1.00 WNRAT 0N

FEALLIUARIAINT
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5. Circuit Breaker Box (Enclosed Circuit Breaker)
51 %14 Molded Case Circuit Breaker ‘17%51 Ampere Trip Rating ?1149% Pole mm‘m.qlélul,mu
5.2 Enclosure Lﬂuyl,ﬂmummﬁsm NEMA Tm%ﬁ%
n. NEMA 1 1Lann Sheet Steel with Gray-Baked Enamel Finish gwiiildaufinsenieluenansiia I
Tl
1. NEMA 3 R Wuan Zinc Coated Steel with Gray-Baked Enamel Finish FmstlauRnsennauan
21AN9
5.3 msdaga Aiflulmaismueluutaendduuun Flush Mounting @1u5uluanA1suas Surface Mounted
AMILNeuanNanAIg Imaqwmﬁu 1.50 AT DNTZALILUGA
doud 4
ae AW a95n (Low Voltage Cable)
1. A e sn3viall

9 o Oy = s a 2oy o o 5
‘ﬂﬂm%umubl,m‘:i_qlm‘ﬂ‘].lﬂqmm@mzwuEl LL@:ﬁﬂ’]Tmﬂﬁ]\ﬂ"ﬁ\i’]u@qﬂiumqﬂiwwq LLIIRN

2. ain89g18 iR

2.1

2.2
2.3

24

2.5

2.6

2.7

3. n136A

3.1

Tmaﬁ”ﬂﬂ‘lﬁmaiﬂﬁmwaﬁwﬁ&Tfaﬁmﬂuwmumﬁuﬁqmmu Polyvinyl Chloride (PVC) @nsnsanuusasilnin
16 750 Toarl waznugnung e liidasnda 70 asmmades a1x wan. 11-2531

ane/ Wi fidlannalnginin 6 meediaamas deadluafinaaanesuadiinden (Stranded Wire)
el 4 3aeluvielans sive Wireway lnevililivuslifluanelninsatiumuden (Single-Core) A
Nan. 11-2531, THW

At/ WA e W9 eAulaemss viseunly Underground Duct FaunAunuRItuasFT ALy
(Multi-Core) Feaiuaneiididanausy WiTachaien 2 41 A wen. 11-2531, NYY, NYY-N vise NYY-
GRD uAausingt

anelindiusessnanasiinnandeuiidullszsn wu sanlni wWiesinsiiineduazileu vitensding
Auaudiuten Widanliiaaiin Flexible Cable Yimuan 737 aesfumu wan. 11-2531
zi’m?”umaiv\lﬁwmalumﬁmiﬂv’i[ﬁﬁmmﬁﬂuﬁm'%u@a i1 Sanilduaanld (Incandescent Lamp), High
Intensity Discharge Lamp iflusu I ldanemunnnueuiafusanauau Asbestos vitedanaunannaui
Wiguwin

A wiuang i nesunaindaaauu XLPE awmnsonuussdulninld 600/1000 Taarl uaznugingRlalidas
N1 90 BvANIALEEE MINNIATT IEC 60502, CV nafndanneluenasesiuluteniuaneiidedisdn
aniulaenuansesaraiuaiin  Flame-Retardant uaznisunlildeudesantiadaninnizus uazgnmn

o o Y

19 nsnazinllldilsznausaniuans WA udniusiugae
N
nsanssane indasuies luvielanedosnseinfastalyi.-

n. WiFasanalWiidvialsieiinnshnfaviaBausasLan
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1, nsaadne iadviesesldginenien Seeenuuulildianzammsanglndn  Tnedfusas

AU TR AR

A mapeagidvie anaandusedddaisdenaedu Insarsiuasseduarsivieilsivindnen
fuauuressie i
a. nsdnlAaiasea i lidnlunsdila o sesdifalautdslitdesndaderiovunly NEC uaz

1lsznAnszNnINnalng Faannntaanienialnia

3.2 NMsAeLTaN LAY NNTAaLE NdNe WA

n. nsralmanwarnnssanange iy TWinsennlanielunaessauanans iiiwingu duseluteie
neLfnee
1. nsraldenvremawsnane i ARauInvesiain llife 10 AmseRaawns WL Insulated Wire

Connector, Pressure Type nunaasulninlaluideendn 600 Taasl
C oA a da e oo i - - .
A. nasiadanvirasanandglWinnlauiasatnlvuaindy 10 mseliadmns wazldifiu 240 An99
Aanwms Wlasnneaumsaiinldusanadn (Splice or Sleeve) uwaziuseaauulniainazane
wazwn A2 Anduuile

4. nssadenvirarausnane i AR e ndfinvuednesn Wselaeld  Split  Bolt

@

' ' '
A A

Connector #HARAIN Bronze Alloy wiadanauneaniulildlumnusemenanslnin usiazain

A, dansanslWinnduganialunaessiaanssiasdl Terminal Block ianissiaansinidnuenliliaqaauls

avman warnailasuaiinaesans i WWinsennlalnasennu Terminal Block 3

4, N19NAA8 L
TimagauAtausunuzesaunans i fel -
4.1 gmiusasuasadng wazwiniulidanansesnaingdniniineasuazaimdsing < egludumisdafesina
v [ U [ a

A FUNIuTeawIula ilaandt 0.5 wnnzleviu luyn - nadl

4.2 & m3U Feeder uaz Sub-Feeder Wilangnaaananginsnlsng - Maaemie udadnAiausunIuzesauay
v 1Y 1 I =
sraslitiarnnd 0.5 wnnzleviu luyn - nad

P S Y gy A A o, - o a o, oA o
4.3 NI1TIAANTANRUIUNNANI mm"lmmemm%ﬂ'y\lﬂﬁmmmm 500 Taa7i wazdaiilungn 30 W Aalilaeiu

A9UR 5
gl innule (Fire Resistance Cable)

1. ANARIN13312 11

Tanvuaildscynsataguian1sdnm waznishnssldeudisuaainiatianuln (Low Smoke, Zero Halogen,
) ) PN &
Fire Resistance Cable) ﬁlmm‘xlﬂmmuLL@xﬁ‘WH@xL’ﬂﬂmu

2. HINTIIU
NPT

o

anemulifesdulimuninsgiu IEC vivennsgiuew uisedlAiunisenys

3. WMALANIINAR

' | v
= o

3.1 FVSUAENRAUIAAINTT 6 ANTWNRAANAT FIUNTUAENAIUALAUIANY FIUAIENNIVIARILA 6 A3

Faawnsruld Feafuaneneswasailnfin@en (Stranded Wire)
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32 auwnazisznausaeaminuln (Fire Resistance Tape) i Mica Tape visedasmulwauiuiusausaii

NeueN uazdunenaziufaadanauiulszinm Cross-Linked Polyethylene (XLPE) 1HANAHEAITNHWIAN

IEC 502

Tunsaindugnasatinvanaunis (Multicore Cable) T8491952M9N9FM NIRRT UNUAZARIN  Filler tWBAITN

LA9LIaURIANE

33 ulaenduniauen (Outer Sheath) Wudanilsziny Polyolefine Wisadanauninnantimiilu Low Smoke, Zero

Halogen HAMuumTN IEC 502

3.4 anelniaiianulnilfasdl Rated Voltage 600/1,000V §115Lianel Power Waz Rate Voltage 300/500V &95u

@&l Control # Maximum Conductor Operating Temperature 1 90°C @m5u Continuous Duty uay 250°C

nel@annag Short-Circuit

35  LivWiAn Corrosive Gases anuzifinumndslugd
4. AMANTALAZNIATFIUNITNAAD L
4.1 ARLANLIRANU Fire Resistance ABMHIUNINARRUAINNIATFIUAN 7] 11U
- IEC 60331
- BS-6387 Category CWZ
- IEEE 383
- VDE 0472 Part 814
4.2 ARLANLIRANY Fire Retardant ABENUNIINARRLANNNIATFIUAN 7] LTUW
- IEC 60332-3
- BS 4066 Part 3
- IEEE 383
4.3 ARLANLIRAU Flame Retardant A6 1N1IMARRLANNNIATFIUAN 7 LTUW
- IEC 60332-1
- BS 4066 Part 1
- VDE 0472 Part 804
4.4 ammﬂ‘ﬁ 311 Low Smoke and Fumes (LSF) waz Low Smoke and Zero Halogen (LSOH) AR9NIUNNTNARDL
ANNNIATFIUAN ] LT
n. Smoke; Test Method - 27 m’ Cable Chamber
- NBS Chamber
Test Standard - ASTM D2863
- UITP/APTA Test E4
- London Underground Limited
- IEC 61034-2
- BS 6724
- VDE 0472 Part 816
q. Halogen Acid Content Measured (Less Than 5% Halogen Acid)
- IEC 60754-1/IEC 60754-2
- BS 6425 Part 1
- VDE 0472 Part 813
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o
o Y v

45  gFudrdesausluiusesantmeasunmantiianglWinatiamulianaoniunaeneliliimng - fansun
Usznaunisveaylfidas
5. N12AAKY
anellihaianulv feaflutfisnaunsafaseldeulslaaniniuluiefaasnavizeifiuli Cable Tray wiva Wireway
Yo ¥ v o = Y a . 2 = A Py
HFudneiasdndenaaziBaan1asnumaila Current Ampere Rating Aaanaw Test Report 1ias1aziden au < Aung

o o

ALANIUEENTaIeTe e RnauA N RARld Y

o
dauil 6
gunsnliauaslnin (Raceway)

1. ANARIN13919 11

v
o

welinisldenuusznsiinssginsaliduanelnd  (@elidh  Wendanedynaumelnin-deansan o
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A mFRIn1sall
11 WiemuazRnsenslaalriiuazglnaal Seianmenituenuazmeluanans
12 gunsadsing 7 fansenelusnslan iy vaee Uaanar uazamiines swddausendendulna
WM IUNAAST AT AAMNITN ViFBNIMIFIUNILITEN ARSLsRS
13 il Wduetheiu Taalwinldiall dussuumadion 220 Taarl 50
suazdunian
2.1 pslpsavmadaailulumuiugnddluiuuazderuua el -
n. ﬂ]zwmmﬁﬂmﬂuiﬂmmmmgm VDE, JIS %38 NEMA
q. sialAN (Housing) ﬁﬂqﬁuﬁugﬂmmmuiwz TnaiunssuRbguilasiuatinetineg
A. falanduiuvaanngaasamus IUAINWMANTU Electro-Galvanized vi3aianWoanm uas
viundeudandeunnadeusthates 2 $u
3 Taudruiuvaanngessaulaiifiv 2 vaan Tildanumnudumanlsidasnd 0.8 Fadmns uentu
Wilduriwmdnuunlddaandt 1.0 Radwas
a. fmsunaslan Down Light Whilllmamusadldluuun
22 vasaldeadulumuimueil
n. ummvxlzg@m@meﬁum’uuum\i (Tubular Fluorescent Lamp) Lﬁuﬂwu@uﬂ’ﬂmwmm 26 NN, (T8) 1w
7%n Preheat Lamp fRnANTRIAMLANAZEIL HaN. 236-2533, IEC 60081 sitannnag b
Wiruwin vaen e Arpnuadngliddeandt 1300 quiu diuuaensunn 18 306 uarliteandn
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szylumeands fengnsldenlisnngn 10000 Gl
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A. vinaald (Incandescent Lamp) tnemialilifluafiaudala (Clear Bulb) Wruszumngia 220V 50Hz in
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aanaddmiuvaenngesisamusd wazvaantin High Intensity Discharge (HID) iluuuy Low

Power Loss way High Power Factor Gdﬁﬁvlﬁfum?’i"‘i_lﬁ‘m@'mzﬁ’]ﬂ’ﬂ\ﬂuu’]mﬁﬁumamﬁmeﬁﬂqmmum‘?u

(81ald Low Power Factor Ballast el Capacitor e Improve Power Factor 1il#iA1321419 0.85-

0.95) Wldtiaanasiuaz Capacitor 1 Tasiavaan 1 A9

taanasdviuvaenngasisaiaus 98n High Frequency Electronic Ballast (nsgiiiseyiilutianast
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Supply Voltage
Mains Frequency
Operating Frequency
Power Factor

Input Current THD
Ballast Lumen Factor

Lamp Current Crest Factor

Ambient Temperature Range (ta)

Case Temperature (tc)

Dimming Range (ﬂﬁ?ﬂjﬁﬁ‘tu)

o

ﬁhumiwmmumummﬁmmﬁ
Transient Overvoltage
EMI, EMC, RFI suppression

Fault Condition Protection

Futlsziuengnisldsnulaisindi s 1

220V + 10%

50 Hz.

35 kHz to 50 kHz

>0.95

< 10% MNNIATFI IEC61000-3-2, EN61000-3-
2, VDEO712 part 23/25, ANS| vigaifigiLiyin

> 94% of Lamp luminous flux AMNNIATFIL NEN
236-2533, IEC60081 WzalfieiLiyin

< 17 YERRINNIAII NEN  1506-2541,
IEC60929 VizaifeLLin

0°C to 50°C

90°C  (max) ANNNIATINN NAN  1506-2541,
IEC60929 VizaiieLLin

100 to 1% (Tubular Fluorescent)

100 to 3% (Compact Fluorescent)

IEEE C 62.41 Cat B.1, IEC vigaifieiuwin

CISPR 15, FCC part 18, VDE0875, EN55015,
EN55022, EN61547 vigalfigiuiyin

uan 885-2532, IEC60928, EN60928, UL9I35

= = 1
NTRNLLINN

Capacitor siaaiduatia Metallized Polypropylene Film LLﬂtﬁﬂ\‘iﬁ@m@Nﬂﬁ Self Healing wiau Safety Device

wWarTaariu Short Circuit Juussnaluuazsiasil Discharge Resistance Aoginssia Capacitor Tuasasliisie

WU Parallal Ingdaunaninmnseselll

Capacitor for Fluorescent and HID Lamps

Lamp Type Lamp Wattage Parallal Capacitor (250 V)
(Watt) (MLF)
Fluorescent 18 4.0
32 4.0
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Lamp Type Lamp Wattage Parallal Capacitor (250 V)
(Watt) (LLF)
36 4.0
Compact Fluorescent 10 2.0
13 1.5
18 2.0
26 3.0
High Pressure Mercury 50 6.0
80 7.0
125 9.0
250 18.0
400 25.0
Metal Halide 35 5.0
70 10.0
150 18.0
250 18.0
400 30.0
1000 70.0
High Pressure Sodium 50 8.0
70 10.0
100 12.0
150 18.0
250 30.0
400 45.0
1000 100.0
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(Self-Contained) 138 Remote Lamp anuanaaisey lunuy Taiduweanladideandn 2 dalue Inauseiulianas
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n) Test Button
i Every 3 Months Test Button
i Yearly Test Button
7) Indicating Lamp WaASADNUENINNINNUaNgilae 47
A mmuxm@ﬂ@zmmmm?; (Charge And Full Charge)
A ADTULUDN Input Line (Power “On”)
i Every 3 Months Test LED
i Yearly Test LED
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n) ane/linaes Remote Lamp ann Battery T ldanafianulyl (Fire Resistance Cable)

) 11n189818 INA1289 Remote Lamp  fesdaunaiiaanaiazsunszuasivaluaeasls  wiseed
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TANLaIdI191lan19aan (Exit Light & Fire Exit Light)

o

4.1 Tﬂumedwﬁwmm@ﬂﬁmﬁQmmmu‘“ﬁLﬂiﬂ,ﬂmu?imuumﬁlummﬁﬁmw 2004-51

42 Tewlineeendeailumiaduummeinsmqegnialuiunnesilutiin Seal Lead Battery 12V visa 6V nex
FrtszuupauANeRlaTR TaaLnRazldlnin 220V AC, 50 B uanilelvinAduagldlwihann Battery Tn
Fasanunsnananszualiin Wumaes Wlditunanliteond 2 $alue uasilnaazidaannanaiawiieusy
Tanuasadnegniay

4.3 ﬁqiﬂuﬁlﬁﬁuﬁugﬂ nnafivnzannusz iy Tneldudumén Electro-Galvanized wunlivforndn 0.8
fnAmAs HunsnAstesiuaiueenen uasruAdeUdEnd Enamel athatias 2 44 sl lBTitadsvn e
Fauastnafiaane

4.4 'ﬁhﬂlmmLm’éﬂquuﬁaLﬂuLLﬂu%QIﬂéqLLm Vs eaneddneniem e iaunmaeildTaiay
Arxgelidaendt 100 Hadwues (A wiuszazvinssendnaeldiiu 24 wmg) Tnentneiianaiva 2 guaesi
T seiausuan AR

45  waanlwinldasuadneiuldassayluuuy

46 Msfns il mu i mma Ly Uas/ReRIAAINLIANL AN mung%ﬂﬂ\iﬁwmmqmmiwmi‘ﬁLﬁm
SN ("lum?mjﬁm%wzﬁmgq m@umwm‘iﬂumedwﬂmmmmlé’ffngqmﬂﬁmwdw 2.00-2.70 A7)

N12908UNH

FesdvseazdangUnsnildioume sansisguturednclannasnau Photometric Data \iNeu80ysiRneunIImfnca
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AN TINAN

2.1 adnglninseadulimuuinsgiu nen. 824-2531, IEC 60669-1 Tneiinl il Heavy Duty, Tumble Quiet
Type WULAARNALATINLWNA2UUANTU Galvanized pNeT N zANTLAIuEINT

2.2 1A Ampere Rating 1a9d3ndaaslddasndt 15 uwenuds 250 Taasf Tneld Polycarbonate u?@ﬁaaﬁuﬁﬁﬂdw
el ¥ siasnsodudatudanlansivh i 14 Tnedng

23 aandlwindviupuauiaangaeniasieadugia lluminated Lamp Tusiaieuansdnipanmasinam

WiaugAna
a . . . 1 1 = @ il =
2.4 Coverplate il Decorative Plastic UV Protection (TUATRA) HAMHLINLT NUNIUY Wuauaulninetingg
wazldansn
2.5 Metal Box dnudusnaseaandinin fesdrunisguilasiuaiiniag Hot-Dip Galvanized Tagimanumunaeamndn

v [ 1 a a
fasldtiaandn 1.0 NaAmAT
2.6 AsRnFalAEe Metal Tuesla Anumavidaidn waausingel Wald Coverplate AauuURURaMENae9NIs ATwna

1aIaNAINa17 IneseAtANgIaINNuiaNenaaindinuua sy 1.20 wns
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v

3.1 winsuisieadulynunnmsgn wen. 166-2549, IEC 60884-1 Tnavia 1 deafuunfidaaefulus 1914
Farn@euuunnanuasiunuy FRasedeluai funeieln  udousinsdimu sl Sennges
Taveiivsnza

3.2 T Feaufluui Pop-Up FTpINANUA LN SaNTaAL VisemuTii Ll MeaziBsalat
Aasannutaluuunndeannaedlaneiimmnsay

33 esauwsuliiniiu Polycarbonate sitedagaunianin tanansnsnnuusaiuliinlglidesndn 250 laavf uas
dhduadesiliinunm Ampere Rating litfaendn 15 ueauals

34 whiulrihdwiunsdifieseciiiuin Ampere Rating litfasndnfiszyluuyn

3.5 Coverplate uaz Metal Box Miifluduinenfuaes@ind wnnnuniue

3.6 Wﬁm%&LﬁuLﬁmﬁm%m‘lﬁw\lﬂwmmzﬂu% 2 ‘EmmzﬁummzﬂqmnﬁuﬁﬁmmmﬁﬁuLﬂu 0.30 LNAT

3.7 Lﬁﬁuﬁﬁgﬂ wuuuansellandasauni desdauanign@ey (Plug) Wmufiﬁmwﬁfﬁu&uj

38 whiuliiiseanasasliihgnianlidusiafifiduas

AU I

4.1 mﬁm‘ﬁiﬂﬁmLﬂuiﬂmmmmgm uen. 1955-2542 Ineiala/ iy Heavy Duty ldmauanaen ldiduuuy
alas, Yunavizatuuyunfenaimirauaunista-ila Tmﬂﬁm&?ﬂﬁqﬁuNﬁquundﬂdmﬁnfqu Galvanized 217
WuNZAn

4.2 211A Rating 1898NTvi3 I fanaRaus 300W - 1,000 W %u@q'ﬁuﬂfmummmmﬂﬂmmﬁﬁi@@g

43 Cover Plate uaz Metal Box ldiduiduiaantiuaasaingd i auniviue

4.4 nsfnse TR TunsAndesAng Il

Two-Wire Remote Control System

5.1

52
5.3

5.4

Two-Wire Remote Control System siaailuszuu Multiplex Transmission tsznausiaaginenl  s1g < atng
Viaual

- Tranformer

- Transmission Unit

- Relay Control Terminal Unit

- Relay

- Switch

- Program Timer Unit

- Contact Input Terminal Unit

- Pattern Switch Waz Pattern Setting Switch (81n11ualeii)

- Group On/Off Switch WA Group Setting Switch (F1AnMA lR)

- Central Selector Switch

- Wireless Programming Unit

nsvnaueessruudeadu 24v AC Tnailnteutlaslinuie eusy fusesiuann 220V AC, 50
Transmission Unit fesanunsnaaunx Relay I8 lsiasndn 256 29as uazlunadifiruunlivi Pattem Control
Waz/vi3a Group On/Off Control sl A¥AaNAINNTNAYLAN Pattern 1178 Group 6 Taitfaendnfinva

Relay nldiasiaunlisnind) 20A, 220v AC andunldiussuumuanianszaniy iy
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55 aandiWinduuuy Push Button wiauvaaanuansniazniavinau (Je-da) nnaludadusie fadalunils
W5au Coverplate TRALAERALERNT AN 5351AN RAadais ARt uaAnT i s993mn

5.6 Central Selector Switch Faaifuutnfiasnansinianaimny poupNsastiliitasndt 256 avas uay
ANNNT0NNNT Setting Pattern %138 Group On/Off 161 u@nmnﬁﬁ@gahmi Setting 2423574 7] FiaadN1INA
deisEmdnas Central Selector Switch Huag Transmission Unit 18

5.7 Transformer, Transmission Unit, Relay Control Terminal Unit L&z Relay WiRnaellundalans Taadnly

wnulndiAasiuws i (Panelboard) 28993asiazpILANITeRA IR NE WkNTTY

o

5.8 it umwvmmmmmummm Central Switch Panel way Central Selector Switch wmmmmumimwmwm

¥ 3

a
1184 Control Room LL@"’@"’@@\W@WQ Local Switch E]WNQQ@TWHWM%@VL&%LLUU

o

5.9 H3UA99zFe39AY Wireless Programming Unit anuouetivdes 2 ga g wmduldlunis Setting waz

Programming (lunseiiidu Wireless Setting)

v
o

6. N3 ARG
- 2 o 4 d. v o « y
Mafnsa anainisulaauulasaininuualile ieAMNINNZAN LA ZANNANLAUTE DA LANI L
7. N1INAAR L

PinegauArauuresaintuaziniy Inesasinidniuqeasininlurnienageuauiutaeans win

o
daun 9
sruLLa1aInTFang - evieisau

1. ANARIN13919 11

szun@enAang-Insimdaon Wussuudedtynindng- el anunasnidagameaiilldqniu doyayousing

'
o =2

1 awrwalasfisiesfiing uazsite wiesiulnaimfiaals o dedlineliAadyn usunauieuuaziu

T

'
a o o

(Interference)  aunsailussuundrdnydedtlsznauseiaiainaiudyoyins  (Antennas),  fAvENHATUEYIM

o~

(Amplifiers), gauENLAzNITAdtyeyIM (Tap-Offs and Splitters or Distribution Boxes), @1eis1ndnyay1as (Coaxial

T o

' o

Cable), iidauanedtyoyns (Outlet Sockets) wazgunsnitlsznavau <) GallauantReteasudariiuail ey
Iamnasresdtynyrounianiusing - aglutag 60-80 dBuV (Decibel Microvolts)
2. gpauenaduninnd (Amplifiers)

2.1 gpagnsdtynynilszneusag Channel Amplifier éududtynyrninsiamdusiazdes uazlunsdindoyandalasuann

o

o o o | = 5 A A = ° v 9] - . =
WNRINTATUATYTUNUNNIANARY NAINHINEIY LAZ/UTRNARUILNIU ananmINatusesld Preamplifier, Filter uaz/vise
Automatic Gain Control (AGC).

'
a

2.2 Channel Amplifier WuuUUAR TV Channel Output 43 Noise Figure 1 Channel Amplifier ufazsfal Band

Width windu Band Width 189usaz1ed Impedance 75 OHMS ldivlnsinnszuanssiananiain Power

b3
IS =

Supply Unit Channel Amplifier # Hauiuwinduanuantesealnidfesnainid sonnatesdnsusy

v
o 1

&y INANUTLANAINTIMN AR AFNTINTLLIL Mounting Rail

(FM) (Band 1) (Band 1) UHF
Frequency Range 88-108 MHz 47-68 MHz 174-230 MHz 470-862 MHz
TV Channel FM 2-4 5-12 21-69
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(FM) (Band I) (Band Il1) UHF
No. of Outputs 1 1 2-3 1 2-3 1 2-3
Gain (MIN.) 35dB 35 30 35 30dB | 35dB | 30dB
dB dB dB
Attenuation -15dB -15dB -15dB -15dB
Flatness - <=1dB <=1dB <=1dB
Maximum Output >=120 >=120 >=120 >=120
dBuVv dBuv dBuv dBuVv
Noise Figure <=8dB <=8dB <=8dB <=8dB

Multi-Band Amplifier

=

RasaNaenadty yuin Wednynyrndaaingn 55 dB
Technical Data

- Frequency Range FM, Band |, Band Ill and UHF

- Number of Inputs 1,4
- Number of Ouput 1,2
- Gain 35 dB Adjustable Attenuators for Each Band

- Maximum Output Level 110 dBuV

- Noise Figure Less Than 8 dB
2.3 Channel Pre-Amplifier lunstifidtycunaudn Channel Amplifier Aszavd e analunsaenadyynndils
Output Level mupnudasnisluuias Channel 1Wld Channel Pre-Amplifier aenadnyny1nsaes Channel Nl

sepudyoyneldifiesnaneudnudyoyrnudn Channel Amplifier

Technical Data

- Gain 16 dB

- Noise Figure 7 dB

- Band Width One TV Channel
- Maximum Output Level 95 dBuv

- Input/Output Impedance 75 OHMS

- Ambient Temperature Range -20°C to + 50°C

- Supply Voltage 24 VDC
- Operating Voltage 24+0.5 VDC
- Input/Output Impedance 75 OHMS

o

24 TunstlnfdnyoynousunauTesssuLAneInANLaN  (iudnesesdnnnta  Channel Converter el
desdyyruinsirdidudedimunzan waglifidyiusuniudeiuuaziu (nterfference)  Tagl Channel
Converter aa3usiazaasdtyny1nsasilnuasifatinalae Aall.-

Channel To IF Frequency Converter

- Input Frequency Range One TV Channel

- Output Frequency Range 33.15-40.15 MHZ
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- Gain

- Max. Noise Figure

- Min. Output Level

- Operating Voltage

- Input/Output Impedance

IF Frequency to Channel Converter

- Input Frequency Range

- Output Frequency Range
- Gain

- MAX. Noise Figure

- MIN. Output Level

- Operating Voltage

- Input/Output Impedance
IF Modulator

9.5+1.5dB
9.5dB

106 DBV
24+0.5VDC
75 OHMS

33.15-40.15 MHZ
One TV Channel
4.5+2 dB

10 dB

108 DBV
24+0.5VDC

75 OHMS

Iinaulfeudtyny i uasdnynyrondaslfid IF Carrier

T T

Technical Data

Input Video Sound
Input Frequency 50 Hz-7 MHz (Video) 50 Hz-15 KHz
50 Hz-5 Mhz (Video + Sound)
Output if Carrier 38.9 MHz 38.9 MHz
Output Level (Adjustable) 75-90 dBuV 75-90 dBuV
Soung/Vision Ratio -10 dB -10 dB
2.5 Power Supply Unit 1iumiei 15U i nssusady 220 Taavt 50 B 398 Rectifier 7 llwinszuanse

Watlawlids Channel Amplifier Wavium Power Supply Unit Hfiasanunsnananszualdiieanann Amplifier

e M lusruy wazannsanaulaidulnfnaan Ineldifianaanuideune

Technical Data
- Mains Voltages
- Output

- Rated Input Power

220V, 50-60 Hz

24 VDC+2%, 2.5 A MAX.

125 VA or 100W

- Ripple < 30 MV Peak-to-Peak
- Temperature Range 0°C to 45°C
a ¥ o P A v v . A o Y =
2.6 mimmmsqmwmmmmwmumaﬂmmmw | V]ﬂ@’]QJJ’]LL@’Jm@QLﬂuLLUU Rack Mounting #T2anNUEANNEARAN

o " = a g % 1 =
mmmqh@ﬁwxwﬁﬁ ALACHIANTEUNLAIMNTRURENINIWENNE

3. AufudannieN

FaaulsznanaIniki Aluminium Reflector ARININGIRARILMLAWMANTL Galvanized tne@unsnliuyy wasiiAnig

Iazaannfenginsaidutnanuliagpumbisnnnailalfuiianaiazauiesudn 4n1e9 Feed Hom Fiasiivi Vertical

AL Horizental
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Technical Data

4. Satellite Receiver

Input Frequency
Output Frequency
Size of Disk

Gain

Polarity

Noise Figure (2500)
Output Impedance

Operating Temperature

o

3.7-4.2 GHz (C-Band)
950-1450 MHz

3.0M

65 dB Minimum
Linear; Circular

30K

75 OHMS

0-60°C

o

seunfudtynyninnaiiandan e sudtyay1oian Asia Sat 130 Palapa B2P 1@ Panam Sat fasudtyayiouanaiias

azpiaaduaiin Rack-Mounted Sulavadnynyns Vertical Lag Horizental

Technical Data

- IF Input 950-1750 MHz
- Audio Sub-Carrier 5.8-8.2 MHz
- Input Level 63 dBuV

- Output Frequency

470-862 MHz (PAL)

- Output Level 105 dBuV

- Operating Temp 10-50°C

- Power Supply 220/230V + 10% 50 Hz

5. ﬁmLLﬂﬂLLﬂzﬂﬁ‘m’mzﬁ’mmﬂm (Tap-Offs and Splitters or Distribution Boxes)

FaLeNdte10d (Tap-Offs) wargansyatadtysynnd (Splitters or Distribution Boxes) \{lu Passive Equipments iin

Directional Coupler ApuaniiRzasginsnlvariisesinliladtyaynnmqniusing o iulumndenivun

Tap-Off 1-2 Taps 3-4 Taps
Tap Loss (dB) 13 15
Through Loss (dB) 2 4
Directional Isolation (dB) >=25 >=25
Splitter 2 Ways 3-4 Ways
Through Loss (dB) 4 8
Isolation (dB) >=20 >=20
Technical Data 498w d7iA1E UHF viaRaaad 40-862 MHz
6. wWLAsuanedauaunas (Outlet Sockets)
6.1 LrﬁwLﬁﬂudw?mwﬁryryﬁmiﬁmLﬂ?‘;mé‘”ﬁm-‘imﬁm‘f Tevinlihfluuuy Flush Mounting lunaeslansi

winzan Inesdsuiidasdivisqaansdynyining uazqpanadyauinsimissqlunaesuaziliasey
lm (Cover-Plate) TuLAen
6.2 wndeunldanadluain Loop-Through Network (Loop-Wired System) 39 Tap-Off Network 15 Tneifasld

P = - 5 ph - : y
LﬂumumLmmﬂumiﬂNma?u,@mﬂqﬂmmﬂ@zﬂ@umﬂmmmmmqmug@mm@ﬁmmmqmumu
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63  Tunsdinnuualisn@suduuuufnaes (Surface Mounting) WHLAELHUARIANABILIIIRNNENAENN

WunzaNiLNNIRAaa
6.4 wndeuanedyayins TaevinluTWRnsageanszAuiuAulsyam 30 uRmg
6.5 WdeusasyindaananannnuaNFauLLy Wall Plug Tagl Output Impedance Miini@euiiiAndssana 75

OHMS waziAdauifaslineastiasiunisiluazealnin AC

7. d1afaundrununad (Coaxial Cable)

anaFtndryounudaade Coaxial Cable, 75 OHMS winnzaniunisldauludaesdynyins VHF waz UHF 16 uaz

o

wineiunsferluialavy  nsaunmwaresa s dyliRandn e UHF  Tnadiaaugo)idaaes

&ryounausasldandninivue

Tap-Off Splitter to Indoor Main | Underground | Overhead Self
Branch Circuit Tap Off Feeder Main Cable Supporting
Cable Cable Cable
Inner Conductor Solict 0.7 1.1 1.75 1.75 1.1
Copper of Diameter
(mm.)
Dielectric Polyethylene
Outer Conductor Tin-Plated Overlapping Copper Tape
Copper
Screen
Outer Cover PVC Polyethyline Polyethyline
with Supporting
Wire
Impedance 75 OHMS + 5%
Attenuation Per 100 28 16 11 11 16
M. AT 700 MHz (dB)
n1sfins
8.1 WdnuazanemAl WiRnselBuumasAesen s wmisianansauAduwiman e naoniideldunn

¥
o a v

dl ¥ o 1 d‘ Yo ] =3 v dl % jﬂj =2 a o %
ngm le‘luﬁlﬂx‘ll,ﬂu[iﬂLmuﬁﬂiﬂﬁ‘ﬂﬂ’]ﬁ‘ﬁ‘ﬂﬂqu@ﬁﬂLZ%‘LLLLNLLNLW@ﬂT@ﬂu@HWQﬂﬂQH memﬂummﬂmmmﬂugmh

'
' o <

atnTuasudauss uadasliagindana Wingsl usadulwinifiunds 250 Taavl nssteanudedldginsniugs

v '
=X =l

PuLNanI9siaane Co-Axial Cable Tagianie

8.2 Power Supply Unit uaz Channel Amplifier l5fussq13maeiulu Cabinet anuaiifasfinsaldlusumianling

= S ouy
menwmﬂm;mmmzmim

oo o
wananidlilsren

'Y o | K o 1 o o
LLE]E]‘ﬂ\‘lﬂ’]‘u\‘lﬂ\‘iﬂfl’]?\lﬂﬂﬂﬁﬂﬂLL@W’\Q’]N@;‘iﬁ’)ﬂiﬁﬂ’]?"’ﬁﬂ&m’ﬁ;\‘iL‘Iju@’]

v

&u5U Cable TV vidadty oy muanaiiaw)

83  Cabinet azilunuunianunsnsvetlisae
a4 d o
fadwns Gvavaendugiirelzweusssl

‘ﬂﬂﬂﬂ’m’]ﬂiuﬂﬁ;ﬂ WWNNUAT UANANTFRY

o

v

a

FILBY NTRA

1891

a

v

N991ddmiunnsFiaga Channel Amplifier iniENuawAnlABnatnslen 4 1a (wisenls

AV Power Supply Unit W§ausia Channel Amplifier §14519)n

Aarnnenazinnistingeinm ldaensaznan Cabinet

o

AT

o

v

ARIALNIAA LS NARe LNBMANNR AN LN BtNaTiae 2

'
=

DBAIN

v
URNBN

S A as o
NTELNEITH 84 WITEHINUITITU LND

WA UNRDTUFINMLANUINTG 1 NBINUBA
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Husegniandaannyuata-dalsd Aundsuesilsznsesdl Nameplate List & miuuenseazidanvesglnsai

v
o =

ussqagnieluisiueialifansa Cabinet HipdausnadINsAlaepnuNIsndTNgNFoENNUANTTINIG LaaN

v [N
o v =

= A e as v 9 ° ' = a o . oo aa v
AN UATLAasTUA NS el ULU LS AursuazanIunNazinfs Cabinet uiu@glua@ﬂwuwmgmuqm

U
84 Protection System NsAARIANLAZATHRNATS ’Lﬁﬁm%\imﬁw,lm Protection 283aneidain1eesiae1An3 Tng
pednEAaNiRaude 7.1 mnlianisodawsumbsiananale Qﬁm&%ﬁﬂﬁmmqﬂmdﬂmﬁuﬁwN"] e
Tasiunisasauazanaeiniang Tmaﬂi:nﬂuqﬂnidﬁandmLﬁwﬁumwﬁqﬁw%@ummi HeinaRnsa
folifuAniutaLAINgA AN
85  Grounding anaAuilfeailuanemesuns iulsedhiuszun Grounding anilndfige
86  audynyndeeialllifenluielans nensaneluseane (Wireway) aranszrinlddnldiuenTd andeau
suanduanmiiadrdoagldazaon besuauiRremewazeeaglfidulnu feruuslumon
fiindan “vieferanauazglneninane”
8.7 L[?TﬂLﬁﬂﬂ@hmﬁ”tyzywmimaﬁﬁﬂﬁﬁm&%@wm:ﬁuﬁuﬂi:mm 30 LEURLNAT
88  gausnuaznizanadynns IWuselunseslanziidunssiadesiusiedneg Tasidensunees naesly
wanzan uabidandesiiiulassaireenanslusumisiitusluy sielusumidiaunos
8.9 {§U419Fe9dnyin Riser Diagram LAPNSEAZ B ANNSANAS w%uﬁmfammzﬁ”mmwmﬁL[?Tﬁ@ﬂuﬁagzywmﬁgm
Iﬂé’LL@ﬂﬂ@%mwmmmmﬂ Lﬁ@iﬁiﬁﬁwﬁmmwmmﬂﬁLrﬁ’h@fﬁmﬁﬂﬁmmﬁmmuﬁﬁwumL‘WI lsznaunng
WansnuveeyimAaE
810  nafnRaL 7 lallfesy1 Ihfulnususihaesdu@ngunsafiu I
9. N1INAABLT LU
9.1 pIMagau Output Signal Level ¥msnaaaeyluansifinisds ”agzywm‘imﬁmfnnﬁmﬁ?”uicfﬂummﬁuﬁﬂﬁm
Output Signal Level ‘*7; Outlet l#ludq4 60-80 dB 9N ] Channel
92  mAgeUNsAuABwazndnateresian uwargLnsnldngnaeBauiaumuuLLLAAAMINUAZNNg
ANWIUNNIQEYAEadTy oy
93  vaseuAuTuAsLTIuRsTan LLatqﬂnim‘ﬁiﬁi“umsﬁm?ﬂm:uumemﬂﬁﬁmu%\mm
daudi 10
FTUULALN
1. A e an sl

seun@endnitlasennsil eseanaduszuudszniaaninesioly Galseneudaagnaniissialii -

1.1
1.2
1.3
1.4
1.5

iaesEnend e

TulmsTWuniau On-Off Switch uaz Electronic Chime
Zone Selector Switch

FlunlulasTWuuay Zone Selector Switch

anlng

JGESHRRGY IR ’J&ﬁ
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\A3eaeneLde

2.1 sraaulilmusinigiuaes IEC ¥se Din Standard firn&ssne AN vua UL (A1 RMS) Aaiiven
Pa8N37 0.5 % WAz Output T0LATR N AR eaLTusZ1L 100 Volt Line

2.2 Input JaqAsatEnedeAneanun 90l Microphone, Phono kas Tape t&r

2.3 Frequency Response 60-18,000 Hz

2.4 Supply Voltage 220V, 50 Hz

2.5 Signal-to-Noise Ratio > 60 dB

26 i Zone Selector Switch ANALAY Zone ArnvusluuLLLaIA Al Zone Switch drusunszanendesldnn
Zone wianiulunstiignidu

1ulms W uLAaY Electronic Chime

TulmsTnusaaduuuy Condenser Microphone afinsialfizuarianinings siaidupavinuliuseauldnniianiamian

o= = e o 1

aindlln-ila uenanniifesigniasBsse e lndides

3.1 Frequency Response 120-16,000 Hz

3.2 Polar Pattern Lluuwiu Directional Characteristic Hyper Cardioid
3.3 Output Impedance 200 OHM

3.4 Electronic Chime with 4 or 2 Continuous Tone

3.5 i Press to Talk Switch

anlng

4.1 anTnerinRnnmanusiasdl Operating Power ldtiaandn 3 dmsf Tnelld 100 Volt Line Matching Transformer
#14190 Tapping 1&21'17; 3, 1.5 WA 0.75 956 LAz Frequency Response 50-10,000 Hz me“f’ﬂﬂﬁlﬁ' Tap Line
Matching Transformer 15 1.5 40 FaanInathuuuAndsieAnaasimaunien Decorative Grill 1u1A
usiaugnandllsinngn 16 WuRums 8 SPLAndn 00 dB 7 1 Watt/1 Meter

4.2 Horn Loud Speaker saailugiinfininauize Aanislagdl Operating Power snsseylunuy taeld 100 Volt
Line Matching Transformer (ilasia1sl Tap 100 %, 50 %, 25 %) Tmﬂ‘ﬁ”ﬁﬂ Tap Line Matching Transformer 1§
7 100% wazit SPL laisndn 104 dB 7 1 Watt/1 Meter

nns A

5.1 anedryeyrondes Wildanesa ldidnnda 1.5 msadiadmns afinananulil (Fire Resitance Cable) Auay
Ty

5.2 zi’ﬂwﬂﬁﬁmr%qmmmimmu

5.3 winsaenaFosuaslulnstiy WAndenasumidismueluy

5.4 Lﬁlﬂﬁlﬁm@ﬁm%ﬁLL@mzuﬁl%muimmmumni fFudsenasdudesutinideiuiugUnsalluszunfeenaas
fvusluuunisedervusiielifing wiiiifedlfunmuiuteuandpaunua

55  szuu Grounding WdlulilanuAuusinaesduan

56  gunanfiavualiRafslu Rack nmsgiunuilssuduanuuziy uenainazszydiduetnegy
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AIUN 11

szunTnsAwyT

1. ANARIN13312 11

v o dg’ % =2 v v o a ?/ v o 2 ?/ L '
mﬂmuumuyl,mzqmmwmmm@mu@mmuu[51 ANTTNUL LL@&ﬂ’]ﬁ‘ﬁ]ﬂﬁN@j@'}“ﬂ’ﬂWﬁ‘ﬂWW mumqﬂmmﬂ?xﬂﬂum ]

' ¥
A

v v o o=l Ly % = 1 =
MIUNA LW@IWT]']’Q‘I‘N’]HTVI?WTWV]NﬂQWN@NUN?Mﬂ?UﬂQuVlﬂﬂ??JﬂW? TreNraudneATaL AYN PANU-

(34

1.1 E}’f@w’fﬂm‘ﬁ’wﬁ(Private Automatic Branch Exchange : PABX)

1.2 TANTINIUTUANE (Attendant Console 138 Operator Console)

1.3 WNNNTEAN&@N8994 (Main Distribution Frame : MDF)

1.4 anenedndt maanauginsninsiauans lnnzdaufitvua

15 FaneilnsAniians aagnaasufaumL LAl

1.6 'é”mmLmzﬁm%ﬁﬂd@qﬁﬂmﬂimﬁwﬁmdw (Telephone Terminal Cabinet)
1.7 FavnuasnianisAnAa U Insdm LA

v
o v

1.8 wedeuszuuaeatsinsdwinielulassnissaunudRnnssaianinsdne uazginsnlau o
1.9 TAUUAZAAFITTLILIADAIA

sanvialirryprauAquiansENsNEaAUNIRsAdeL LaTTeNLINgINAINITAAFY

2. FA111 1IN AN
a1 nsAnws (Private Automatic Branch Exchange : PABX) sauiulimuninsgiu ComTRanmnsn I fuszLL
ISDN Tuauanuazilussuudiaansafindaau (Fully Electronic) Snnseanuuuludnsus Modular NAN9AR WHG99AT
Wuuudsy nenwlasdlging (Plug-In Circuit Card) damantiRuazauaimisnlunisiiinisethalasnunivue
siallil -

1 seuupauANseuuuly Stored Program Controlled (SPC) lagldfsziiu Multi-Processing Unit nanapad

8

N

Central Processing Unit (CPU) Lﬂuﬁqwﬁn‘lumit,ﬁu%ﬂwLmtzﬁ'”amwmi:uu%wm uasi  Peripheral
Processing Unit d19150vineudqewae CPU luunadau

2.2 STUUEINTS (Switching Network) fa4iilu Digital Switching ivannsgasiny feyeynnusing o Tussuuluaneoe
Time Division Multiplexing (TDM) W&z Pulse Code Modulation (PCM) 1ng ”mmqmﬁmmmmmmm’ﬁu
atnslensalszneusae Simultaneous Voice and Data Communication

'
¥ o

2.3 ayauazAdasing 4 Hgniuiinlflumissnausiaiia Random Access Memory (RAM) Rasligrymaiile
wigsanemdsnuannevandadadinefuds Tneld Built-In-Nickel-Cadmium Battery (HUFIANENWANNL
drenslldlidesndn o6 dalue Lmzﬁf:uummmﬁwmmmﬂnﬁiﬁﬁuﬁLﬁﬂLmrd\i@'wawﬁwwumnnmuﬂnL‘ﬁwzj
an1zni
uanAN Fasfimissprudonasdnganiisfiamnantleudeyasie  ndudngezuidifle  deyalu RAM
gryweliliflasannizazinasnauniiuiaaugnunsose iU easfingd

2.4 LLWN@?@%M?UL%m'mmﬂw?ﬁwﬁ%amamﬂuﬂn (Exchange Line) uaza1anielu (Extension Line) Aad
mmmﬁ?u-m"lﬁ%\izﬁ”mzmmuuumu (Rotary Dial Pulse) mezzﬁ”zyapmuuunmﬁummﬁ (Dial Tone Multi-
Frequency : DTMF) TaellaisnTudas aenusansas vl

25  qunenfing q meugandesiiawnuiieaveiield Traffic Capacity evfiuisias edwinielulaities

N1 6 CCS (0.17 Erlang) LUNUFIUNSAUINN Grades of Service : P = 0.01 U1 ANNFAFIUAYL.-
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n. Internal Call Duration 120 Second

al. External Call Duration 180 Second

A. Internal Call Distribution 40 %

q. External Outgoing Call Distribution 30 %

q. External Incoming Call Distribution 30 %

2.6 fayan1anaiingu - Nfesnisdmiugananseatudicil -

n. Taaineuldiulniiile Loop Resistance Titfaenda 1,200 tesiusanginsniiseatiu Loop i )
SR
o ' A o v v ' P . A A '

1 tyryusing ) Nduazeanangaiusiesligoneile Leakage Resistance HANAWNGN 20,000
Tavin
v 2 9/d-=ll a v I 1 = Aﬂ” o o

A. sasansnldeuldangumgiuindenatludas 0-30 ssradea uazANTUANTNSIEIRNA
WINFBNDETTNIN 15 % - 65 %

3. 2ruuuTn1elIndaA1N (Voice Mail Service)

v o & v a ¥ :l/ = v -ﬂl Aﬂl
svuuganan edwl azsiesannnsnuimashindemnnuisannnisenainaeuenuazmeluld Wewamananaluign
a [ = 1 o a ' 1 o v 1 o =3 1 o
Fununlidodelineuiy  nsBenasgneedullfssuudhndeacy  Inadeannuazgnanfivlilumisaaaiuan
(User Mail Box) uazvazudedtyeyrausiang 4 liisdannuntiunniivld ssuuasfesdauantifuazaruaimisolunig
TiFnsetnsdasmunivunssialilil

v @ v '

31 demnungnanivazsesetluglaeadenuessuad Iagdl Voice Prompt daunsodenlsatsilas 2
4 o y

N1 eesUENIT I

32 Hwasialdiienseiuszuugarantmedne laddeandn s a9as
= 1 o =) 1Y g ;/

33 Hinnnmdieauanaeades (Speech Memory) liitiaandn 10 4alus

3.4 aungnldlanuiATeesuTneAnyiviaszuy Digital ka¥3=UL Analog-DTMF

35  Amaudusenllduesesiuinednd Weldamudneglu User Mail Box Tagldanainsdniiinies 1 gane
Winriu

36  @wnsnnuue Password Watfasiudayalu User Mail Box 16

4. IANUNIUTUANE

fAWTINUTUA"E (Attendant Console 138 Operator Console) fa4H AMUANITRLATANITOUL A,
41 gantdneuiuansriasssuandiuit PABX ndawawnavinanieluliifu 500 wanaaaldidudsil
411 fuuuusslfiz (Desk Top Unit) ansnsafiassvinsangananlaliddeandy 100 wms Tagldszuy
anadnyooumnning
o -ﬂl Y -ﬂl o v v Yo ° ¥ -ﬂl = o o J lﬁl
412 anadynunldvemeniugann deddeaiaduindes uazilelgantinamiuaieninndimilege
wiavgasasamnsainnuliedwgasy

o

413 ganinauiuany winzgaazsiesdingUnsnintuannisyinausinge etaeedeil

. Display Unit (Monitor)
. Keyboard
A. Hand Set

d. Head Set
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o

4.1.4  Display Unit (Monitor) azfaqanunsnuansdeyasng o atarieasieil -

n. nafudaluauazund

q. annuznsinsAnyinnelu (Status)

A. anuensiuans lauans

4. wneaansAmGenden  wienugasanuemsldan  (Class of Service) 999

o . e Y
wizasInadnyinaelunii
42 gewiinawiuaned it PABX  Adawawaviianieludinndr 500 wavineliiduniiagaiuinedne
Uszneusuriumeniiameiien Solfware Nmsgauuaznstszensiiesnusaauazainlunisileuuay

TnsBanaavananisuan sandenisdunidavsensaasgauder dmednyinielulasanig

5. AaNTAL8401919UTNT (Service Features)

N od d. o4 oo v an v -
sruuganrinasnauglniniy ) Mdedendudaten  Aesdidanainaimnsalunisliuinig  (System  Features,
Attendant Console Feature wag Station Feature) lélutiageindnfnviumsail.-

5.1 InArnug1nnsnlunnsli3nsuessy UL (System Features)
n. SULATFANAINIDTaNFaN U ILANAINaSI8IANS  INaViNNIssu-detayanandusyudnaniu
151 (Host Connection)
9, ANNNTDNNNIATRAATI TN IRl Asuulaud laTUsunsn e fausluaniirsesnndaldany
agmu1inf (On-Line Maintenance) dsldnuungiinsnliazanusas nisldludanimuniiugn
A. anvenuazlanammesneulas  awnsauseendungn o 16 arsueniiinsdiniazgnadliles
Taulasimefueenguiiu o) Talaiwammesanisnleuanalldumsesnialuaeinguiuls iwleunilad
FTULFRNIMANE ) sTULBasTAINiW ui dgLinsniudnsanriu (Tenant Service)
d‘ o 1 = va a = 1 o
4. arsuanngninanaen 3 lusendwenissaans senisleuansaylitiudesnuss lusendenisingns
i (Music on Hold)
5.2 Anarnanisnunisiisnisresganiineuiians (Attendant Console Features)
o . N v dy i s
n. Walawawmefugauen  uazdednisleuansuenlldauaraanisluielidnefiainnm  aegans

(Camp-On)  wiannudsdtyynadeshilifiewesasnialunldiwlinsudfarauanaaaag@anais

'
= =3

wisiunnananeludraesesiazleuansuaniineeaet i lilae §#luls (Attendant Camp-On)
. o d 4 . Lo,
1. mavasanfiteesmesiananauanlldaueieanielu uaziereenieluneuFuaaueniuuan
Taulasmefazliannsnunsnnisaunun el wananiasesn g luiuarlauanauannausnes
Taweisimes (Attendant Lock- Out)
A Taulames awmnsonauwnsnidn i lugaununaesasesneluiuaauenldidesainis vy 1o
arenslnanasaginsacldnynrnudaaseulidaunuinsufnisgnunsnasaingan  (Attendant
Override)

[ A o

a4, menaaannilalasneslenansuenldaamraanialy wadsluimuiuvisasinans ldunn (Uszunny

a = d‘ o 1 ?/ o A o A 1) ¥ a
30 IUIN) mau'ﬂﬂwwr]ﬂﬂﬂﬂguu%ﬂ@ummw‘imﬂ@L@mem@iﬂumamﬂﬂ@ﬁmumuma?

(Automatic Recall)
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AnAndnnnga luns LT suneTeene i (Station Features)

5.3
4 4 v s a A d ANV

n. Warsasnialusesnisiinseirsesnialudniisemtls  delidegluansiundeanlitudynm
TidrafansnsouyulRnBanndudn s Wewsewis 2 dvaanfeuriuiala AaridynyiniGEan
naulnedn iRl apTeans 2 iui (Call Back)

A~ = o A A \ o A A4 A Ao 9 A

1, WelaneFunldumresnialuansilidvegasargnlewllduesemniauesesduniunlise
weuldealawlammaslaviui (Call Forwarding-Busy-Line)

A oa oy 4 o v . . o

A, WedaneBenlldumsesnialy warllldfuntmeniunielunarduanmis areazgnleulldueies
melwazasauinuuald vizelewlelswmesiud (Call Forwarding-Don't Answer)

3. Tuaneng esesnieludldeglszanaessaesdonsn  Aawnsalisunsn i lafinunGanunds
wirasiulaullduasesidenisludlaednlui® Tan1slusunsuviseaulisunsuinldlaanisvulin
MAsnATasinsdniiiu viselaalewesmasile (Call Forwarding-Variable)

4 4 e o 4 da o ds goe o

A wrasneluannnsafiasinaenFendan  viveanenBuneenvveatsnFannialudasiundsann
AnansudaansonazFanllfasuenasdu wsearanieludaiuwazanisondunyaiuane
Al (Call Hold)

o 4 g 4 o o d o

2 annsadnnguirreaneluliidungn o lalnairresnielureusiaznguaiunsanyulAniveuans
nzenundaezeslafinnlunguii Ingliadudesiulisunazesignizen (Call Pickup)

. waangluannsamuBanlaeweesls Tnewuaasaman Genvualiiduey 1o o Aldns
#e9n7 (Dial Access to Attendant)

4 4 v s s d Mmoo o y

, WarsesnialudesnisGenldanaivelnseen  wiliflaedne  Aannsauyulfmieassnisldans
wan uazaeytiideatauandwas fAazidynyinGannduandaesesnialuiulaednluib uazse
areuanndn i ivenazuyuaauinafisiasnissialil (Outgoing Trunk Quening)

6. 13799988 1 LATE NI
6.1 NNIRIAABLNIINNIUIBITLLAABAAUNNTTONLINGY waznailaauuasdayamdanisineny s o 289
gananliamnsnnseinlalaeiny Maintenance Administration Terminal (MAT) @qanxnsansevinlanaly
anunRassgaannsdnst uazainszezlna (Remote Maintenance Administration Terminal : RMAT) a1n

Ainauaesanevizadunuaitagananingdwt

62  gunanfluszuy MAT ise RMAT Ulinedudounteaasnisliisnmmainmefisssiedanasiaedl  gqunsal
wiaiuldisnaslalaesiui
7. 7211193 M g AN (Billing Machine)
71 ebideyaldanglunsldnsdwiesases medwinialule o wisenqula o lussazioamianniouualy

v ¥

natliedsslamilunisusmeaudunisldinadwd asmuun WigUnsahiuiindayansldinsdniidu
Microcomputer wiaxginsniatineasudausail.-
n. Main Processor Wiasmiatifiudayatiin Hard Disk Geanunsnuiudeyanisldnsdnsila didaendn

250,000 A

q. Display Unit (Monitor)
A. Keyboard
. Printer
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'
=) o Y

A Modem e iTiansadtyrynidaansiugasn

7

7.2 UANANNUUABIAALETEN Software Program tannsdseuldszuuiuwiaaanunlsd wazanunsnlduanadu

' L ISd o Aa o 1 2 o &
ﬁ"]ilﬂ’]ﬁ‘ﬂ']GL‘H’Q’1Himﬂﬁlﬂ‘ﬂﬂﬂ;{@ﬂ@ﬂWWNWﬂﬂ’]\?uﬂﬂGN‘LL.—

n. A AANN
. o ca e
q, daanansusNandulaneiile
A. wnnaamaAnyinelu widenguInsdwinialunlasausanld (Extension Number 138 Company)

7.3 Tumaazidaanisianne lusaslsznaufae

n. wneeai g nadmindlnadaseiuminanals Weduuaznanla Wunanildsuuuwinla As
WuA ldanasauminla
1, A g lunsldinsdwinieluwan (Local) resmsdnyine’lu vizanguaesingdwd
A. SruuAnlFangsaianun
8. 1UIATBIF A1 A g N TRl

o

v o & e ¥ o o o . "y i o &
@@W‘I]WTWTﬂWWLL@SZQﬂﬂTmm’N 7] AMHTRNTNUAY ANAUNAAINNATNTD (Capacity) 1uu@am’mmum AU~

YUIALTHUIN SIJEI']EIZ;I‘QZW]

AUIUARIENEUBN (Exchange Line) - -

AU (Tie Line Trunk) 10 20
Auauanenielu (Extension Line) 1000 1600
ﬁi’ﬁuqumwﬁﬂmué‘”mm (Attendant Console) 4 6
9. LANNT¥ANEIAEI993
9.1 WHNTZANBANYIINATNTOLENEEN 1A 2 AAUATH.-
44 . .. Y dd e . ¢ . o
n. wansEAnEaaneunvil dmsuinaneviavuanimenseiuganainsdnel uazginsnldsznanau o

> a o = ot 5 .
m@ﬂLﬂu‘ﬁuﬂW@WNqﬁ‘ﬂL'Z\IF;I'LIﬂ'Z‘mLWﬂLLﬂﬂ@WHﬂﬂﬂiﬂnﬂ@j@qﬂ

9, WENNITANEANARURGRY  ANnFLWNaeRNIANnasesAn s IeAnTalssmalng  war  @neved

v
o

witesneludaadusiafianmissegtninilasisins  delaflafidess  Tneliduudas
wanuswmlsgans wasdisuuiteavena sy
9.2 fqﬂmr@ﬂi:ﬂﬂuﬁmtﬂuﬁqﬁ.-
n. ananflesiuindr deadusiavasaussafng aransminszusliinasiuld Weusssuliings
Aundr 230 Taay videRuninfiganantnsdwiagsuldmusuziraecduan - (Taafudoyoy
sunauléifa Common Mode uaz Differential Mode) Tneigunsnfifes wiesldwsiilesiuanadu

-ﬂl 5 o & 1
PunannasAnsinsdnsiustatlszmalne

9. wRangzansdnsfauluTiaAnI T asm  WARNANKIILI NNENANsuATRaRRNEAINNTANTENN LdNe
Inenazasiiafidn FnulfuuuanstinuaanszatsdnaifastinasuugueniznaanwuusNi ingeniy
a U a9
A. wresilefAniseasiandiNeneaunfentugaiuiifedetadon el -
(1) wzasiadnnangns
(2) dandauduiunisasaaasuans 4 10
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10.

11.

12.

13.

14.

16.

LHNTANRANE

o v A, oA o s A A A ' ' &
ﬂqﬂﬂﬁ‘mmq\? ] e ADD LA WENNTYANRIANTIN BNLATEINEN Lﬂﬂumu@ﬂmmm?u

wsutnsAne

'
o

winsuinsdwsl \uatin RJ-45 Cat 6 Modular Jack HAniANRRINNIATT I TIAEIA-568 NsWadnanusnuensumis

13 3 Yo Y v o . 1Y ' IS T | o v
m@tm@’mlmmammnmﬁm RIUANATANAANT  Extension Cord gldteandn 3 wer TeefFndausiag

a

v
o v

(Telephone Jack) Ntlaneanavia 2 #1u uazianuau Extension Cord winiuwinduisyyluuuuuazdrsesldan 10%

wrsuneAnviavdaamasalunaaamandadalueis uasliRasanssaumenfuwingL WA

sryyaanau i ia

srunaenasuivinaziaslsznausae

12.1 Input Voltage 220 VAC, Single Phase, 50 Hz. (ﬂﬂmx‘mifz}ﬂ@u)

12.2  Output Voltage 48 %3a 24 VDC

123 Standby Seal Lead Battery flaunngsanansn Service Iiiussuninsdnsildlaistaeindn s dalua nsetlnind

12.4 Battery Charger FagN190 Maintain 194 Battery Full Charge lanaaniaan

areinsdnvinazgilnsafifuans

131 aelnsdwiduiusinfuusiazan \uaila 4-pair UTP Cat 6 9W1A 24 AWG 11305091 @1819099951 10BASE-

T, 100BASE-T Ua% 1000BASE-T HAmaNARNNIRIFIU TIAEIA-568A/B uazldfunimsgiu ISO/IEC-11801

'
a A

Imﬂﬁuﬁqﬁﬂé‘”mmsimﬂwwmﬂum’muﬁmﬂmmmmﬂummmmﬁLﬁ@ﬁﬂiﬁ uaTANNNTanNeu e
(Operating Temperature) ﬁ@qmunﬁ@wdw ~20 14 60 BIANTALT A

132 dildsspduedaulfdaaedwailn TPEV arusudaremuiwualusuy Teeduan MDF
PABX, Attendant Console kax TC

NS AABIY

'
a o

141 ddldrsyduedntu Wildana insdnviatiaAssie liluwanuising <) et (@1aldaanianunimisiauwinle)

n. @18l Alpeth Sheathed Cable TsiAulu Underground Duct SoeluvievitelumaFuanaiilerndauen
81AN3

9. a1el TPEV 1#Ausendne MDF uay Terminal Box 14 Wireway %38 Ladder %138 Conduit neilu
81AN3

A. a8l UTP 1¥lAusendng Patch Panel uae Outlet

142 gnsaliuanzdu o WiduldsunmualunuosgUnsniiduans i

N1INAAALLAZNIT LTINS

151 wAINNIRARuAaLETa  femaseunsinewaessruulunn ) Aulasanysalinuiidaneurie

v
o

ADIZNTINNNIN IATLNFUASFIN AN LAY

152 desdnliinisuinistagld@nsnldany enisthgednegaimedwanianaduszazinan 12 o wazli

LAUAANMOLENITLTNT UA zi‘ﬁﬂﬁﬁiﬂﬁ AUMFLTZIZNAUAIANUNANITLTE A ULAA0Y
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' v v
Yo ¥ v o o k% o

153 ffudeazdewinmmeasudangiUnsniansmiasivinnismeaeudtyeyiodn Loss eanansdned UTP

Insesamnsalinuldmuninsgunesiuanadeyaneuiiomes

16. n1sEnausy

v o vl o o o v 3 Aﬂl ° o A Y v v -ﬂl Yo '
FIaNAn NNNTaUTNALWINUS LA e MAUUINUITINET UTDADUSLIAARUBIE 1419/ 8aa9lATeN 7 IR TUNTUANRS

annsoUfiRnuldedralss@ninm

dUN 12
szuuinsiriagasile
(Closed Circuit Television System, CCTV)

1. ANARIN13312 11

v
o

3 o & = o = - o - = 2 o &
IRNTUUARATALAQYNIERTLAEANITINU uardnsealngnd ‘j‘zUUIVI‘J‘VIﬂu’N@‘j‘ﬂQW]NV]LL@@Qi’ﬂuLLUULL@x ANIUUAU

a

v

Wamnsaldnuldanysal muanusenisesditdne Tnassuusing - Wuldauninsgn CCIR uazdesaunsald
iuluin 220 VAC 50 B &

2. 28118

TR LN LL@:Em[}%fqﬂnimﬂmwmmaﬁm gl

2.1 ﬂﬁﬂ\umuaum’w%ﬂuﬁmﬁm%ﬂ (Cameras Lens With Bases)

2.2 8NN (Monitors)

2.3 qmmmmmzﬁuﬁﬂmw (Digital Video Multiplexer and Recorder)

24 \pespanfiames (Work Station PC)

25 unaganeli (Power Supply Unit)

2.6 vieforans uararedoyoyins aeniinsing o

2.7 Control Console Table
3. AANNARNNITNNAULNALA
3.1 naad (Camera)

%

n&as Fix Type Camera Ndmnsalngvialifosdinnaniifoswilaa sl

- Image Sensor : CCD Solid State Color Image Sensor, 1/3 Inch Format
- Picture Element (PAL) : 752 (H) x 582 (V) Minimum

- Scanning System (PAL) : 2:1 Interlace, 625 Lines/Frame

- Resolution : 460 Lines (Horizontal) Minimum

- Minimum lllumination : 0.4 Lux

- Video Signal Output : 1 Vp-p Composite Video, 75 OHMS

- S/N Ratio : > 46 dB (AGC Off)

- Automatic Gain Control (AGC) : Provided

- Power Supply : 12 VDC, 24 VAC 50 Hz

- Indicator : Power-On, with LED
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3.2 WUt (Lens)

i liundes cCD euiluaiin Auto Iris Lm:ﬁ@mmﬂﬁﬂmqﬁmﬁaﬁ
- Vari-Focal Lens : 3.5 -8 mm. Focal Length, Manual Control
35°-79° Horizontal Angle of View for 1/3 Inch Format
3.3 51U5na89 (Camera Base)
fgwindasegiiuaniannudtesiunisyndey  WwuuustinAadundo@eiaiy  wauudausiay
WINNTAN VIBANMMILTALTDNATLANIIL FaguiundResiadanuisn Suhin|dlaitfesndn 4.5 kg. Aasa
Wiax Housing MuAMNMNNTaniuan w1z ldeu

3.4 8NN (Monitors)

aan niluaila Color Video Monitor u1A 217 AMFLUAAININ Multi-screen WAZIUNA 14”7 EIUTLIUAAININ

Spot aan nazFeiAnaNTRettiey Al

- Picture Tube : 14, 21-inch Diagonal, 90° Deflection

- Horizontal Resolution : > 450 TV Lines

- Video Input : 1 Vp-p Composite Video, 75 OHMS

- Front Panel Control : Power On/Off Switch with LED, Contrast, Brightness,

V-Hole H-Hole, Color

- Rear Panel Control : Video Input Termination (Provided for Loop-Through
Operation)
- Power Supply : 220 VAC, 50 Hz

3.5 qmmw]mmzﬁuﬁﬂmw (Digital Video Multiplexer and Recorder)

garruAuuazTifinnmluszuy Digital anansatidinamainndemnndesiifimsldnuetnsieiisimaen
24 dalus iluaiin Duplex Operation HAniantiRatinetiat ol
- Camera Input : 16-Channel, BCN Connectors, PAL
- Resolution : 720 x 512 PAL (Live Image)
720 x 256 PAL (Record Image)
- Digital Zoom : X 2
- Display Mode : Main monitor ; Full, full sequence, quad, multi-screen,
alarm call-up
Spot monitor ; Full, full sequence, alarm call-up
Camera name, Status mode, Time, Date
- Digital Video Motion Detection : Programmable masking 128 zones per camera
5 levels Sensitivity Setting
- Recording / Playback : Frame Rate Adjustable ; 1 to 25 fps for each camera
(25 fps when alarm mode)
Frame Quality Adjustable ; Standard, Medium and
High for each camera
By select camera, By all camera
Search playback by camera number, duration time

and date
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- Storage

- Alarms
- Communications

- Power Supply

- Feature

3.6 LAzadAaNALLAes (Work Station PC)

= a Yo o . y = e 1 o
LATRIABNANLARST LTA115L Remote Monitor ABNNANANLADENUBL AN

- CPU

Hard Disk > 640 GB (Expandable) YIRAINID

o =& H [y 'y ' o .
Tuinawdiannalauuladdesndn 7w/ Multiple

Harddisk Configuration.

16 NO/NC (Input)

2 NO/NC (Output)

RS232, LAN/WAN

220 VAC, 50 Hz

Multiple Camera Display @1#5LAUAW  vide
Playback aauzinnstiuiinlunaniaeniu
14 Windows 98 1i7agandn iesesiuszuunsldanm

Camera Display Wausag full Duplex 1,4,9,16

'
=~ 1 o

Video Motion Detector GafdbmmNamany Alarm
Record Modes
Frames Per Second (FPS) Aandadazfadandss
#1115U'1% mode normal wag alarm record mode
Remote Viewing, Access KAy control ISDN Way
TCP/IP (Lan MWan / Internet), T9szuuilazsiad
awnsnsesdunisldawiuszuy cCTv ynszuuls
atvanysnl |y nssslisunsudoyanousieust,
camera FPS adjustments iwlusiu

S . . - A
srULRAadaNNTa A lae RN mAaties

a A o

WAz RPN LA
Network access AasiszLuinANlaaafating
ine 2 szavlunNTRTAdeL password

o &K £ o dl
UUTUNNANASFRIANNITANT  “UOLAIA”  1NB
Tesiunisewnans uazliiduldmunguaneiienag
annsnidunanguluduenals
Monitor Output 819151 SVGA uae analog iefaz iy
AIWLLILLFNAS 138 multi-screen
UNANINBLNITBY 352 X 240 DP
Suimewil Aafaluso
Alarm Record Modes Rasdlusa
. . 4 e
avgUnIndsng <) Mineades W Keyboard, PS/2
mouse, RS-422/RS-485 Converter, Window XP,

Remote Site Software.

£3

Intel Dual Core 1.66 GHz
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- Memory : 1GB

- Hard Disk : 80 GB SATAIl at 7200 rpm

- Network Card : Gigabit Ethernet port

- Interface : USB port, Parallel port, SCSI port
- DVD-RW Drive : 16x8x32x

- Display Card : PCI Express

- Monitor : LCD 197

- Printer : Laser Color, A4 Paper Size

- Power Supply : 220 VAC, 50Hz

3.7 unaganel (Power Supply Unit)
Power Supply Unit Usznausae UPS uay Sealed Lead Battery Ndawalunjwaiiefazana Power 1

gunsnfaesszuy CCTV vivszuy Tnaiszazioan Back Up Time Tiaendn 30 i

v
o

4. NIIAAAILAIN ARSI
4.1 mamuaedtynyins uazaaawaNsng o Taeviallifenluielane Tnerisaesanslidullaumuuein
Y a
VDI NAG

° o

42 maslinszuusiaants wnuenilalanissyldlumeazidesieluwuy Waeduginsafilszneuses

seun wazetfluanniuiataaesfiusslunsdnmuasinsaialinimuesssuuauysnl limeaay

o o a v =3 IS 3 A v 0 v v
mwwmummgﬂmmumamurmmmmu ANINULNUENAIT Iﬂﬂmﬁﬂﬂ’]ﬂ@ﬂﬂﬁuﬁi‘ﬂ&iuﬂu“ﬂﬂﬁH’JW@’N/L@’]"HQQ

U a

TATINITdNTINNARaLAAE

o
dqun 13
nnrgatevAuTe Te9ay Aadagesiuliuazaduaiy

(Fire Barrier System)

1, ANARIN1330 1]

Wwatlaaiudunsmenazinuuiyarafiegnialuenas  sullasnainnisfiamdegnaiainusnmmislldniiom

ikt TneenAedenasmamuaneini AsmvuailddanTesiuliuazaduaissuiiualu NEC Article 300-21 uay

ASTM
2. AuaNiTRva1dan
21 ginsnbFedandclddasiuliuazaduauseaiduginsaiFadann UL Suses
22 ginsniFedansinarasealaaiulnliatnaias 2 4alu
23 ginsnbiFedansanaasecldiduivanciasaizennsinamaclng
24 gwwnsanensenlaialunsaindnisnlaauwlasuila
25  nusdeansduaziiaulss
2.6 ARsadng

27 gunandiedanesiulnusraduaindesdiaonuudusslidnnenvsendandslugd

o A o dl o Y v Yo s v
2.8 gunsnhizedannazinnldfesliiuawiiandaunueu
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1.

NS AABIY

v
o

v ¥

31 WiessgUnsnhiedanlesiuliuazaduaumusumissing o desialiil.-
n. doadanndedlidravagilaveiia du e uwazrviliinsing  delAsmanlidwiunagld
nuRnssszuU i uadeans
. daallnvisadadaan (Blockout or Sleeve) Mmsaun13lddausuRnseszuL Wi LarszuuAaansly
BUAR
A. daaidaviadesann (Blockout or Sleeve) drusuanalinvizaviafaaans Winndidasinseudifies
1 =3 v =3
dasidnieninu
3. nmuluiefeasaiinionmegiupeunis wilsaaunsn daiumimull edesiulnuazaduais
puviaFasanslnin
aa a :l/ Yo Y v s 4 !
32 NINAENIRAA iudesevaneveeyiRangAsuAnunen
o
dauil 14

=l o g o al
ﬂ’]ﬁ“V]’]@‘]jﬂQﬂuﬂﬁ‘f)ﬁﬂﬁ‘ﬂuu@xﬁ‘ﬁ@@

A2NA8IN137i9ll
1.1 Tufneulaveynaiia Aewdud lURessTumbenusesiounssdanisiesiunyndeu uazvsa n1smnd
d‘ ¥ 4 j aal a v a s v o a o Y a = 1] o
sy Fludariminiinnisznig JensnidsesdfuEnndeunniivesfimguanalaaindnin

A o e A o AN v o ) a Y a P

\wre9ans qunenl visedanle o Aldtiuntsdesiunisyndeu uasnn@an  Teeudn@nuiuds wnmnaa

s =) a o = Yo Y ¥ o ' o o v 9
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- Black Steel Hanger & Support %’u‘ﬁ 1 Red Lead Primer %u‘ﬁ 1 Epoxy Red Lead Primer
- Black Steel Sheet %u'ﬁ 2 Red Lead Primer %uﬁ 2 Epoxy Red Lead Primer
- Switchboard, Panelboard @winann | Fuft 3 Avumin Alkyd il 3 Fvrumti Epoxy
Black Steel Sheet it 4 Fvrumtin Alkyd it 4 Fvrumtin Epoxy
- Galvanized Steel Hanger & Support %u'ﬁ 1 Wash Primer %uﬁ 1 Wash Primer
- Galvanized Steel Sheet %u'ﬁ 2 Zinc Chromate Primer %uﬁ 2 Epoxy Red Lead Primer
il 3 Fvrumtin Alkyd il 3 Fvrumti Epoxy
‘lunmiﬁ"l,ﬂlﬁizmﬁmﬁ R | $udt 4 R Alkyd it 4 Fvrumtin Epoxy
udegiitios
%’u‘ﬁ 1 Coal Tar Epoxy %u‘ﬁ 1 Coal Tar Epoxy
%u'ﬁ 2 Coal Tar Epoxy %uﬁ 2 Coal Tar Eposy
- Stainless Steel Sheet %u'ﬁ 1 Wash Primer %uﬁ 1 Wash Primer
- Aluminium Sheet il 2 Fvrumtin Alkyd il 2 Fvrumi Alkyd
- Light Alloy il 3 Fvrumtin Alkyd il 3 Fvrumin Epoxy

- Conduit Clamp
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4, W8-219 @edty s uuLes S 219 AN
5. -39 anedayaynndang-Insvimison MA 219 AN
6. Na-914 anedtyynsscuuingiaingasile cc vy AN
7. 18-974 a8ty NrLUSNEANNLsanie SEC vy AN
8. 8-119 dnadryeynsnind Tnlsin CL vhna AN
9. 18-974 A8 ATYUIUTELLNTTIANAINY (BAS) BAS N AN
10. | vie-919 anedrynynnulnadwit TEL Ten AN
11. N9-979 ALATYYIUAINNALADT COMP. AN Sl
12. | aunsafiauasuiefeasnaninuazansdtynyios - mdu -
13. Distribution Board & Motor Control Board seuul - NaLN) A1

IR
14. Distribution Board & Motor Control Board seuu - NaLN) AN

TAngniau
15. | Busbar wazanelnin wa A (R) - A1 -
16. | Busbar uazanelwin wla B (S) - A -
17. | Busbar wazaneWin wa C (T) - v -
18. | Busbar uazanglniansgue (N) - 279 -
19. | Busbar uazanalninanediu (G) - e -
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Surge Protective Device (SPD)
1. dafuuaviall

qilnsnl Surge Protective Divice (SPD) Hantlszasdinaldanuansznuiiinainaud wazaduusimanlninduiuug
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3. ANARIN13312 11

sPD Ml luszuninidsasdestszneusngnsnlisil

- Lightning Current Arrester

- Voltage Arrester

grinsnfisansdnesiuazsiawinaulseauiules Tael#iia Inductance Coil (Decoupling Inductance) dnlilgng
dl v o v Qél

Walfszuuinanusenndeauysnfiu

4. ANAANNIINIUNATA

4.1 Lightning Current Arrester

'
=

Lightning Current Arrester TWiflutlsziny Spark Gap Wesn Surge Agilpaw 10/350 lulasauil mu IEC

b3
o a

1024-1, IEC 1312-1, IEC 61643-1 pruantimnamaiiadluasil

- Arrester class : Class B

- Rated voltage Uc : 255 Vac/50 Hz.

- Lightning impulse current (10/350 s) : 50 kA/Pole

- Voltage protection level (1.2/50 Us) : <=25 kV

- Response time : <=100 ns

- Back up fuse : 250 AgL

- Short Circuit withstand capability with : 50 kA/50 Hz.

max. back up fuse
- Operating temperature : -40°C...+80°C

- Follow current exiting capability 4 kKArms
4.2 Voltage Arrester

Voltage Arrester Wiilulszinn High Capacity Varistor visatla Build-In Varistor Series with Spark Gap e
14sn Surge ANz Switching kagan Impulse 1099811 TneamseAuYes Voltage Impulse aawinaly
seaudaensamuiuuall IEC 61643-1 sruuazsiaaiis Decoupling Elements ial#n1sinauaan

dseauldanysnfau pnianiiiniemaiiadudadl

- Arrester class : Class C

- Rated voltage Uc : 275 Vac/50 Hz.

- Nominal discharge current (8/20 |Ls) : 20 kA/Pole

- Maximum discharge current (8/20 Hs) : 65 kA/Pole

- Voltage protection level : <=1.25 kV
- Response time : <=25 ns

- Back up fuse : 125 AglL

- Short Circuit withstand capability with : 25 kA/50 Hz.

max. back up fuse

- Operating temperature : -40°C...+80°C
- Type : Plug-in Module with base
- Fault indication : Red indicator flag in glass window
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4.3 Impulse Counter

o

idpLeTaiy Surge Wp1IWANA1ILATIARINIIIAA Discharge 184 Lightning Current Arrester ARAN1IA

o

namaiipsail

- Operating threshold for surge current Is : > 1 KA with rise time of 8...10 s
- Operating threshold for impulse train t : >1s

- LCD indicator : electronic counter 0...99

- Power supply : 9V battery, exchange cable
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N3 ARG
6 1 k% a :l/ 1 v A v 1 Aﬂl = a A Y & 1
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' P2
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giudnsaziasdnsruunimaaeuie uansliiiiudigunsalinananysnd uasnianaziumesing - Naziiniuninnig

AN

I
AIUN 16

1ATe 9Ty oA (Circuit Measuring Device)

dan1nunvialil

o o

gFudnesiasdnun Rase uaznagauezasindrynyiadliin dauduscunanatv snadiniwualuuuy auasnsnldanls

[ v & o v v %
athagneasuazanysal muaNilszasfeeindnyisaadlasanig
1INTFIU
UINTFIU
wiraindnynyodinini azdeslininsgaunns UL, VDE visennmsguiienvii

ANARIN1339 1]

¥

3.1 anunsndadynnniliatinaiaadsil - A, V, kW, KWH, Kvar, Kvarh, KVA, PF, Hz, Harmonic
32 awwnsnwansdayandnld ludnwizaesgilaau (Waveform) 16
33 @wnIndnAgagn uasagn (Max/Min) 28dtycy ns :9uT9An Peak Deman uaztiuiindayaiiulsls

3.4 Tz annuanauisaiudenamuindls wilunsallnsy

U
'

35  awnsndensiedeyaseudiwesesinls  wasvinliszuvaenaeenlUly leei@ensiedny Standard
Communication Port RS485

v

3.6 gunsaidianleeiusyuy Building Automation System (BAS) 18

37 awnsnidensiaril Personal Computer WazdmwEas Software ot lunisdnnisdeya

AANNARINITNNAULNALA

wisasindoyaoslnidn azfasdinnuantiiniesumaile sesielilil

Input Voltage : 230 VAC + 10%
Input Frequency : 50 Hz
Temperature Operating : 20 t0 60°C
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Accuracy of Measurement : Not More Than 1% Error

Harmonic Response : 13" Harmonic or More
Auxiliary Contact : 2 Universal I/0
5. N3 ARG

v '

msinsaezeindoynaslnih Widullnsunsgiueedssnudungn
6. N1ENAADL

Yo Y v o = o o o v 1 v
RHIUAWNANNALDL LL'Z‘]$Vl'1ﬂ'1ﬁ‘LLE‘FJULV]FJUﬂUQﬂﬂﬁ‘m’]mJ']ﬁ]ﬁ‘ﬁs’]u @ummimmmu%@mqgﬂmm

7. N132U71N191H9U UAz1i199§n T
7.1 grudnesiasausy uazuuzindsmsldenulituduinnaeddidng
7.2 fFudnesaaligientsdjumnas uaziingednengnend lideands 4 ga unddidreneudaseueu

A
AIUN17

sruuAtuANszada-aan (Access Control System)

1. ANARIN13312 11

v
o

17 ° d’l a o a Ly ¥ dl ¥ o d’l
farvuniinsaunguaneazigannisdnm  uazinsginsnirsuaniszgdn-eenmunuandduiuuuasdariinini
TWanunsaldeulaanysalmuannusasnis

2. ANARINITNIAUN AT A

2.1 System Console {ugnatuAngUnsnianisznaudae File Server, Dot Matrix Printer Waz System Software
FiNQ 7 FTULANNIIULNIRLLURRNNT Window nsuilanfuilyaisanisdesiudeyaassassnnsaim
iTieiaspenfiowes  aansaiwusssiuradpuauuaznismuanld  uazamnsiuuagasanlung
n-eanveuwsiazdDetnssanianstuiindeyanisdi-eanuaznisneuuansaanmtinaeaeniiames

22 Main System Control Unit «lugunsafilvnuriniideansdesasziing Reader 10usiazilszg uaz System
Console lunsdifimnansiinseruiiasneniiages sruuasdasaunsyneuludnene stand Alone 4loe
liudaaannauazdeyanialugaraun uazlunsdi i sunflssunliindrseailelfezunanansn
inale izum:ﬁmmmmdwm%aﬂmmdwﬁlmmm@'ﬁmm’@L‘W'ﬂLﬁuﬂuﬁniﬂuwmﬂmmﬁwm
pewfmeslAlnedaluii sruuazdasaunInsesiuidesenuiling (Card Reader) T#lifiatndn 200 iAtas
uazamInaEneininluewAeld  uazssuuazdesannansasiudiiedns (Card Holder) l&lsitfanndn
20000 Ty

=3

23 Door Controller Unit (DCU) ilugnsnfasunugafentlszy, eudeya Transaction Code ddls Main
System Control Unit ietsvanans nadifiannnsAnsafi Main System Control Unit §a Door Controller
Unit azffasinnuuuy Stand Alone I8 wazlunsdiifliinduunspauquazdesdissuyinihdnsedlfez oy
aansavneld mudefesaunsnmamdeyassudineiinnansiieseru PC 1ATausalun

24 Card Reader i{lutifia Contactiess Smart Card Reader findlsluntfindaschilafidaruudonss nusouss
nezunnlalnaliunnin Hsvezduinslideandy 7.5 @u. m‘?mﬁmﬂm%ﬁwmu‘immm’m%gmwnﬂ”m
uazdadayaiildlihlazananats Door Controller Unit uaz Main Database Unit isisassnuiimsaziasiingg
Idryrnuaz@asnansaonuzayailiidnvield wasnsdifissyl9f Buitin Key Pad fldinsasdesns

satszandaaaug luiunislding
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25

2.6

2.7

2.8
2.9

2.10

a

Card tluafian Smart Card Suazaduanlitiaandn s kbit HARsaE PVC %38 Polyester NAAMAMNEIHNANM

) U

panusiaan s lian auawinfutnsisinaiunsafingiling 17 Polaroid aesiDetinsls tnsusiluazsias

'
al oA

Hovanldaruuasilasiunisaasulaning dayaluiinsazdasiiarnsnauldsaaesasanniasiall §5u

v

v v o a o v 1Y o [ g
@WQQSWQQQQLMTHNUWTIVILLHQ 1d19auanlaiaanda 1000 lu

' v
@ | a o

Electric Door Lock iluaia Magnetic Lock ldussusiindngafiusegalifaendn 1000 daus Emmﬁﬂi:@
sz luuuy Geagvhwiiifenvitetlanfeatlszgaasidain Door Controller Unit usidnsiiumasans
Tiraamely Door Lock axsiaalandeninadniusi (Fail Safe)

Magnetic Door Contact 4y SPDT tieuananuz (Status) vesulszainaniziudmiednet wazseau
anuz el Door Controller Unit

Buzzer Alarm vnuthiudafteunsdlezagn dadeliunuiundnaniinuueviedszpilaliadi

Tamper Switch Ansaneilntesunapaupuyianaasiedny nuhiiudaienldeaauaunsdiidnad
ansumiiidalinnnndy 3 w,

Power Supply Usznausag UPS uay Sealed Lead Battery fidaunaluginatinaiiazans Power Tiuginsnl

2897511 Access Control #aszuy Ineflszeiziaan Back Up Time laitfaeingn 8 dalua

v

3. NITAABNLASN DD L

a ?/ % o o v a o " vV dl '
N3AARILA Lﬂuiﬂ ATNAN LLutuW“ﬂﬂﬁTﬁ‘N’]u@jN@ﬁ] LAZANNNNUUA L LA zwmmuqﬂmmmwmmm HARNSTSUL

-ﬂl v r v o v ] L3 v
Waldudlaladnseuum Nm”l,mﬂmmugimmm FABANNT

doui 18
139981399119 NLa1 (Uninterruptible Power Supply : UPS)

1. ANARIN13312 11

1.1

¥ o & = e = ¢ 4 o a -«
LANTUUAUATALAQNIEALLALA  ATUANLIA LL@Zﬂ’]T[ﬂ@[?]QLWT?NN’]TT’NVLWWWQHLQN UPS, QﬂﬂTMVﬂ’J‘U@N,

Bypass Switch paanau Battery Backup

1.2 w3as UPS luuuy Online UPS with Parallel Redundancy Configuration 1@ wiuananszualviingniau
WungunsnllWinnandulsedniuimileifisdades  Tnaauiandslnindeslitasnd nnnmnluuy
Waanaluan? Power Factor 0.8 Lagging, 380/220V, 3-Phase, 4-Wire, 50 Hz. uazazfasiiilsz@naninlaisn
n4190 %

1.3 1pEed UPS wavglnanfilszney fednfnuasnageunnuimigny IEC, EN, VDE, BS, ANSI, UL, ISO 18

d da
WM BN

1.4 1ATe9 UPS Azfaeinn1amaaauseazifnsing <) 289 UPS andanivun o Trasudnantaunisdngs niax
v df Yo o

qaseunImedeuelAiunisiuses

1.5 giudeaniudesnnidunsdamuasisssglnaiandy  Dewddarlissylflusumisedanivuafinig
Walilezas UPS Mauldauysninnumnusasnisaadiang

2. LT84 UPS
2.1 \PT8d UPS azsiasiinsinauluaniaznisnifasielulil

Tasannsiaaun 'A‘Sﬂ
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2.2

2.3

\was UPS avsasiigunanipaunugatlsznaudnifagiaoniuieises UPS iannlaendaiail

n.

luniaznisading

Wadnszualinanaliiuweses UPS sudnfige Rectifier azvinmihiudadiiinnszuaady (AC)

Wulwinszuanss (DC) Nasnanaieanaliiuge (Inverter) uazniannutifiazilszquunines ing

a 1l

lugnwisinpasanan (Fully Charge) 4 Inverter Walasulniinszuansauds Aaunsalasudy

IldnszuagaunAsiiieans iy Load sialdl

lunqenisaigniau

Wanszualiiniindndesgn Rectifier azngariniu uazuummesanisnangininszuansaliiy

10 Inverter autasilulWiinszuasdy wazanaliiu Load Taviuntaeliananen Wunan et
' o A o o Y Aoy i = 3

nd1 15 wimvzemEnnue  vasniuinszuainndnsdsliangliuesesnasigarinanu

8mlulh (Automatic Shutdown) wiandryynudaiFiau (Alarm)

lunnaznisad Bypass

Automatic Bypass

ey UPS ¥inendndaqsiteldninifuids (Overload) 1A Bypass Switch Fada1xInge
Load a1ngn Inverter llsiaidriuIniadu Reserve 13ldTansntuifilaslsinnaneu uaziilennating
ag/lunazinfign Bypass Switch fiffasaunsndne Load naunsieatnuanldlnednlui® uazls
ARDULTU

Manual Bypass

unadifasniaten visethgeinen UPS siilqunenl Manual Bypass leflesiusumsielusni
UfURNUiY UPS s Transfer 1@ Retransfer naginenl Manual Bypass medanunsm
Synchronize A1 Power Supply inanazls uazlivinlilnanannmneu

gilnsniilaeiu

feaflgunsnfathatienfimeasdandnoans vitefirtmua 13l

- grinsnlfimnauszun i Anudn

- gunsnlfnnaulniinszuanss

- guinsnlfnnauszuuininsuuen

maipiay

v =

MQQNZ%/EQ‘CUW’]MLL@ ANNNIENIINNTULA zm@lﬁ@u

Aﬂl v = 2 o [ v = = o
lATAY UPS %mmummmmn’Lum?‘lfﬂ\‘nuu@:m;\ﬁnm 1AL AN UHSUAAINNTRAUANIIZ NN TULAY

neinuansLU Screen wazpauANing Keyboard BnvianusniiutiufiniannsnizeenIsifen uazAIs

AnUnRlsansas

n.

o

M38h axdasanansninanldetnationssil
- Output Voltage

- Output Current

- Output Frequency

- Output Power

- Input Voltage

- Input Current

- Input Frequency

JGESHRRGY IR ’J&ﬁ
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- Battery Voltage

- Battery Current

o

N1IZNNINNU UATNNTLFIAN AEAdANNNTauaRdlAatiNatTae ATl

- Rectifier On/Off

- Input Power Supply Fail

- Rectifier Fuse Fail

- Rectifier Temperature Falil
- Inverter On/Off

- Inverter Fuse Fail

- Inverter Temperature Fail
- Output Supply Voltage Fail
- Battery On

- Battery Low Voltage

- Bypass On

- Frequency Fail

- Unsynchronization

° v . 1% Py v
Muua N LIS Remote Indicator mnada n. Laz 9. NUBNAILANNRINAIE

2.4 LA784 UPS azfaeisne azidsnatinatias fail
n. Rectifier/Charger

AU Input fiaall Fully Isolation Transformer wa¥ Electro Static Screening sznaunInsauLasa

Rectifier/Charger \{luuuy Static 12 Pulse wiau Filter @ unsnananszud DC W Inverter uay

Battery Imel Rectifier/Charger mastaunaiaanenazang Wl Inverter weue Full Load uazsies

amnanszqnazua Battery aulsl 95 % 289 Capacity 989 Battery s

- Number of phase

- Input Voltage

- Input Frequency

- Input Power Factor

- Input Current Distortion (THDI)
- Surge Protection

- Adjustable Current Limit

- Output Voltage Regulation

- Recharging Time

- Efficiency

3 Phase + Neutral

380/220V + 10%

50Hz + 10%

0.80 Lag to 0.95 Lag

< 5% at Full Load

Provided

110 - 125% at Full Load

+1% VDC

10x Back up time (Boost charge)
90% at Full Load

Power Walk-In fiasfiszuuiiasiunisiin Shock Load lunsaiiifimll Supply suuay Battery ane/ln

Wna Inverter wnuidlatvl Supply unlusl azsinlsfifinnisaa Full Power an Supply aeeiufiviula

Tunsiiszuutiesiuasfasyinutini Ramp Voltage waz Current #a9a1n Supply Taaldiaan 5-15

Fulunng Walk-In Power a145i4 Nominal Power

- Input Voltage

3 Phase 4 Wire 380V/220V + 10%
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Input Frequency

50 Hz. + 5%

Input Harmonic Filter or Suppressor

Faedlszuy Input Harmonic Suppressor a9l LazaMNaTeY Current Distortion ‘1'7; Feed
Back ndulLlils Power Source Tiilu Generator Wilrnifanfige erasiumsdamenas

o

Generator visavinlnAILANIEY Generator meammuﬂmmﬂqﬂmdnmzumw%am
289 UPS Lawinanunning %ﬂﬁ”ﬂ\iﬁmﬁuﬂi:ﬁumnﬁmﬁm‘lumiﬂmh"uﬁagmﬁandm Tne
Auua linaaNa8e Harmonic Voltage (RMS) 13171 5% WATNATINY®A Harmonic Current
(RMS) lalifivt 10% a1nAN Fundamental

Input Power Factor

e Rectifier/Charger an¢/lW Full Load uaz Battery a¢/luan1aziéin (Full Charged) siasdl
A 0.8 Lagging 4 0.95 Lagging

Surge Protection

ﬁmﬁfqﬂmrﬁﬂmﬁuﬂm‘lum?;m UPS #ignunsntlassiunis Over Voltage Wae Lightning
Surge a1 AC Power Input 161

Power Walk-In

Fasilszuutasiunisifia Shock Load lunsaliiAnl Supply Auuas Battery anelslsinne
Inverter unwiile Supply unlusi asvinlfiAinnisia Full Power ann Supply @ting
e lunnsissuuTasfuasdasinuing Ramp Voltage Waz Current #idann Supply
Tneldlaan 5-15 3w lunis Walk-In Power aufia Nominal Power

Over Load Capability

Aasdnunsnananszuali Over Load léliidaendn 125% aa9 Full Load Current lélaiidae
A97 10 Wiuazlund Shorted Circuit AasfiszuTasiuauiRemeTiazifnte

Under Voltage Protection

Tunsdifl Input Voltage aaadfits 10% sl 15% Output 189n"A Rectifier/ Charger
Fa33ne Voltage Taglusziul Battery Float-Voltage Tnsidinluds

Adjustable Current Limit

Input Current r?’fﬂqmmang"qﬁﬂﬂﬁﬂfgawdw 110% iU 125% 284 Full Load
ileaaviasnianszualnialunng Recharge Battery Tunsdians Inlneiasaaraiia i
Output Voltage Regulation

nazud W DC Aaa Regulation HAnTaiAu + 1%

Recharging Time

nafdlumatszq Battery Feaidenld Tnslunsil Boost Charge Fasldinanlunstlaz
Battery auils 95% 184 Battery Capacity laiifitndn 10 vin1e19an Battery Back Up time

Rectifier/Charger Efficiency

fiaedl Efficiency luiaendn 90% Rated Load

JGESHRRGY IR ’J&ﬁ
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. Inverter
Inverter Ly Solid-State type, IGBT transistors ¥M41ULLIL PWM Step Wave uiasll DC an
Rectifier 1178 Battery 1flulw AC 380/220 Volt 3 Phase 4 Wire 50 Hz. Iaaifl Output Power laiifaeindn
it luuL 7 0.8 PF Lagging
- Output Voltage Regulation . +1% Balance Load
+ 3% Unbalanced load
- Output Voltage Adjustment .+ 3% of Rated Voltage
- Output FrequencyTolerance : +0.2% Free Running

+1.0% AC power sync (Bypass Mode)

- Over Load Capability : 125% for 10 min.,150% for 1 min.
- Short Circuit Capacity : 2.51n,100ms
- Transient Voltage Variation : +5% at 100% Load Step

< 20ms to Steady-State Voltage
- Load Power Factor Permitted . 0.80 Lag to 0.90 Lead
- Output Voltage Distortion (THDU) : < 3% Linear Load
< 5% Non-linear Load
- Efficiency : 90% at Full Load
- Output Voltage Regulation
TadiAu + 1%‘17% Balanced Load 14 + 3%ﬁ 50% Unbalanced Load
- Output Voltage Adjustment
anunsntfumAnnglu + 5% 2189 Norminal Voltage #1451 Line Drop Compensation
- Output Power
Fasflavnalaitiaandn Afnvualdluda 1.1 7 0.8 PF Lagging
- Frequency Tolerance
+ 0.2% When Crystal Control (Free Running) + 1.0% When Synchronized to Reserve
Supply (Bypass Mode)
- QOutput Current
fasanunsnanenssuatiin Over Load & 150% dlitfeendn 30 Aunft uash 125% 1alsi
waandi 10 win
- Voltage Transient
e + 8% 7 50% Load Change (Load Step)
- Response Time
2N Recovery QUD 95% U84 Steady State Voltage nelu 50 ms.
- Harmonic Distortion
Output Voltage Waveform {1 THD 'lalalifin 5% uaz Single Harmonic Distortion Tadifiu 3%
- Inverter Efficiency
faafl Efficiency laitfeeindn 90% 7 Rated Load

o

A. Static Bypass Switch (SBS) #ila Static L% Electromechanical Switch Faai AR ARl

- Static Bypass Switch azfiasdlaunauazaiuaunuisyy luwuy

TARNINRANNIUTYIA 84 WITHINMNINTT IRBNIRELIADTUAINTWANUWITNR 1 NBI)UBIANSRANNIATIHIR 80 WesumINTH yallTsanaunaiin 190



3. LUALADT

3.1

3.2

4. Acoustic Noise

- srunAIuANNIIagInges UPS Wazn1aviNnuaes Static Bypass Switch Be441%190
pauAnnsagWluniazUng uaznis Bypass ile UPs Aatlym e lddnansznusanis
anelWaeg Load

- Static Bypass Switch fasdnunsaiunszua Wi Over Load l#lddaandn 125% waenszua

Continuous wazAe4a 13N Short Circuit Ii liAndnsey 3 luuuy

Maintenance Bypass Switch (MBS) Avfaeiisneazide Asail
- Maintenance Bypass Switch %ﬁmﬁmmmLL@:ﬁwuqumuﬁi:ﬁLuLmu
- SEULNIATLAN UAYNNIVINNILIINTIING Operate MBS Flawrininuasnpdasiunisans

299 UPS 390919 SBS WAZTTULAILANAN °]

nﬂl v = = o 1 3 o 1 -:941
HUAAATIZABNNINEACLALALACANANLR BLINUDEAN allil

n.

wumpessedullmuninggiu BS,, IEC, ANSI uaz UL dveenuuulildeusuriuszuy UPS 16
wuasingg

LUALMasIIUUL Free Maintenace Stationary Seal Lead Acid (Valve Regulated)
WLALAETRRIANNITRANY Load Output WAL UPS aunamnsneazidanda 1.1 1 Power Factor 0.8
Ieldtaendn 15 wah ARAamanlunsaifna iy

Y . » 4 dd a4 e o .
AasuanaranizauInlunnideniuaneTLazLuAneTNAen I Reen AR Float  Voltage
Winriu 2.25 VDC/Cell Uaz End Voltage Winfiu 1.75 VDC/Cell wazsinaidugiin One Cell Per Unit
. o d dase - - 5

&W5U UPS 1110 200 KVA (M3ldanauiauunnes liamunigumgil 25°C)

angnsldeusedliddaandy 10 Dol

v '
o =

P ° o o o o o D 9 o o
dauumimnes sasinandanniusati Wiiduedneb uasdesdawniulesiunisdnasas
Connectors A% Busbar fiaaidlunaduad vidatiina etlaaiunsinnsarainnsnuaziainiani
Y . .
auauiiielaeTunisanagas
Battery Container fiasvinanndannul uaznusiausanszunn i
Safety Valve luusiaz Cell azgnaanuuulifll Safety Valve ivatfasriuusesunialu Cell nati Over

Charge

v
a o

LUARETAzARRRRILLTU e gn1a Ty Battery Cabinet tnafinssiaiuizelndiaesiuiuiATes UPS nns

a ¥ = I D) ¥ o o ¥ =
[?]F’][?NLL‘]JFlLW@TLL@S@Q%ﬂTzﬂﬂU[?]T’J\?LfluiﬂWWNNWm@ﬁquﬂﬂ\itiﬂﬂqu@‘Nﬂﬁmqﬂu@iqLL@SNV‘W’JWN@‘Z@’Jﬂ LS

Uaaadelunislifeu

n.

.

g Cabinet nANuNWwaNNewNsssdalaiualia uasldesdmiuszungeinidsiaieane

v '
o =

% o v =3 dl ] aca & al o
TLINLLLALARATARINIALLUAN TINTIUNTTHATIARNDLANLNTA
o Ay o o o v o A o o
UUANUTUIRALLLALADTADNNRUIUTANTU LL@:%I’HJT‘LIT:@‘LIWﬂﬂNﬂuQuL’ﬂuﬂuLWﬂﬂﬂdﬂuﬂitLL@iW“N’]TQ
a4 Ground

' v
a v o

n19dudh Bolts & Nuts 1e9dauuAmessadldussiuussnnseylugionsfinsisetng insensn

WaendnviTewiniu 80 dBA 387 1 mIWINaINg UPS
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5. N19ARAIAY

AC Output Neutral 1839 UPS Fing Isolate Lanann Equipment Ground 129 UPS

o

6. NI AABIY

v ' ' v b3
o G o o ¥

nsfafaAzesdnsas ingniduLasuLAmes WRAAIAINNIRI T HARLA AN NI T AT

]

n. naduae i iduldausnsguissy lumeazidantseneuuunsizenuning g 9an.
= o A 3 a 9 o 4 o A
2, Funaunsmsesiiirresdseiinanaudecudun  uazmmzaniedesedliane wavazaonlunis
1139511
a :l/ v -ﬂl v = [ [ = vl
A, NSAARYE  UPS,  UNIAMLANUATULAWETARINszLLL U nAuazszLnee N Astaiiesne  uazlil

Fryoyand Alarm naslgnuuninneluggaiuiialy
q. lunsfndazfeslszamuuniminuiaiusuauiiiedes ielvanunsoldnuldasheauysal
7. n1INAAeL
ATFRWINNIMAFELTEATIBEARNN 7] 289 UPS sudanivun o lsswnugianteunisdngs wiansmesasinis

4°‘ Yo o
wmmmﬂmumﬁmm

8. n13U3N13
81  Aaununmiddeqiioninigeinm uarsuazBunteasiiauysal (Circuit Diagram) wiasvia Component
AU 4 T
8.2 f«i”mm'?ﬂwgmﬁ%;ﬁ”ﬂmLLumLm?; LL@:fy_jﬁﬂmiﬁWﬁ;ﬁnmuumLm%"f-i’wmu 196
83  Sadudidmsmyeniindidnninenstianaia viemunuassdidreidaediannis auaiansniiag

o ]

nnnsmsatan uaziingesnu liatnagneias

o o

o o = A Lo N9 ve 9w Y
84  ApuNunistngeinEATes UPS waziummesetsiatiesluszazioan 5 I Wiugdndreidnaesasnis
Weiansow uasliedniuanszd1Atyeanisauasauaziansni
85  AnaNINeTe wazmiidesusasdanansdndmihndiuliateunisiingeine lfiaaiuniseusaifasiunig

1geineanguanlusnslssme

S
AUN 19
sruududeansdeyananiaines

(Data Cabling System)

auReanisviatl

N
>

Yo ¥ ¥ o

- © o = = v o g A § 9 =
Wl 'N[ﬂﬂﬁ@ﬂ‘ﬂ’]LL'Z\]%[F]GW]\?LL@%W@@@UQﬂﬂﬁ‘mm’]\? ] W]NVI?%QI‘I&LLUUM?@TH‘U@T]’]MH@H waldssuuane@aasdng
¥ a v v e‘ v 5 v k% v
mmﬂaﬂ@u‘wqme‘%mﬂmugim LL@szﬂﬁ]ﬂ\iﬁl’mV’]’J']Mﬂﬁ‘xﬂﬁﬂ‘ﬂﬂ\?f}j"]’]@’m/lﬂq‘ﬂﬂﬁtﬂﬁ‘ﬁﬂ'ﬁ‘

2, ginsafdwmiusruuaadearsdayanaunaines

2.1 Vertical Cabling (Fiber Optic Cable)

2.2 Horizontal Cabling (Unshield Twisted Pair Cable : UTP)
23 wndudeya (RJ 45 Modula Jack)

2.4 WHaFaANELATaneIsia (UTP Patch Panel & Patch Cord)
25 g Rack 19" uazginsal

dl ¥ Y o v ] ' v A ¥ a o o al o :I/
ANBADANTUIDHA, LANTUTIDHA, LHIFDAIULAZANEIFD TWaenldidunansuaiiagafiuismun
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3. suazidunnilnsal
31 FMuMePes Fiber Optic Main Distridution Panel 189lasenisazegianaisaiuienis uda nsvanelnnudu

FN9T) 1B4RNANTANNGT (AINULLLIYY) wFangunsnlnsfings (Me/s19) meqﬂﬂmim?‘u%u y ANeadeaiunig

v
o

AARY (F/O Patch Cord and Pigtail) tag nnawdniia (

Terminator) ¢4 F/O Patch Panel 2184uiasduaa4a1A3

51197 Aneangleuiaunugs (Fiber Optic Cable) utiia Multimode 21m 50/125 Um waz Singlemode 2117

9/125 Im auansufiszy luuuufipnianiifsing <) sall

o

Multimode

Singlemode (Indoor)

Singlemode (Outdoor)

Maximum Attenuation

3.50 dB/km at 850 nm
1.50 dB/km at 1300 nm

1.00 dB/km at 1310 nm
0.75 dB/km at 1550 nm

0.40 dB/km at 1310 nm
0.25 dB/km at 1550 nm

Typical Attenuation

3.00 dB/km at 850 nm
1.00 dB/km at 1300 nm

0.50 dB/km at 1310 nm
0.40 dB/km at 1550 nm

Minimum Bandwidth

500 MHz/km at 850 nm
500 MHz/km at 1300 nm

Maximum Tensile

Load

1800 N (During Installation)

1800 N (During

Installation)

2700 N (During Installation)

Minimum Bend

20x cable diam. (During

20x cable diam. (During

20x cable diam. (During

Radius Installation) Installation) Installation)
Operating 20°Cto 70°C 20°Cto 70°C 20°Cto 70°C
Temperature

aneloudaiuaseedinuantAnuunsgiu EIATIA568 uwazlafuninsgiu 1ISONEC-11801 Tnaiiwiisde
ﬁ?mmmumiwmmumwmmﬁmmnmmﬂummmﬁ‘ﬁ'Fﬁﬂﬁﬂiﬁ

a1t F/O y)ngaseeinniadniia (Terminator) tneld ST-Connector uaz F/O Panel nnaaliiEausaariaunis
NAADL

naduanglauiniuasnialuenansasiesfesluyia EMT vise IMC daunisihugnaniauenanasliiaulu
Trench, Duct Bank vizasae/luria RSC waznaiiuanafiuaneazsaeinnig Mark Label Code Feduuazlang
anelvidniaugnees

e o

Mallane Fiber Optic Outdoor Type FadilAnIANT TR

1. FasdlauiwAfel (Cladding) Wawnasy leuauiuasliannsavinuaaldasieunduuazimuniall s
BEiN9A

2. wluane Fiber Optic WU Loose Tube atfluuviananasin § Water Blocking Gel tladriuun

3. Huatlaeriu (Strength member) VBNANLBYATINAN
- . o . . v a L

4. Hauautlaeiu (Coating) Weanulaaase wazlasiuuasanaiauandllanduniie

TasanaaAunsziiash 84 Wiswuu191 3% 1NeNIRMUNIANTUALNWANWNTIR “ N UaIATRANNITNYIR 80 WIsuM19NEH yatidlaanenunaLin 193



3.2

3.3

3.4

3.5

n136A

5. fuaanany (Buffer) niandulaauiu (Aramid Yams) dWudaandutiasiuansuas doslunislAse
189412 Fiber Optic 1dANEAE NN

6. Hlaanifuaneduuan (Outer Jacket) wluuuy Outdoor HAMENLR HIGH-Density Polyethylenc

v

(HDPE) wiatfaarfiudndunile
The Horizontal System faein1sTiansiaann data racks Tuusiadig user outlets munUsnglunuy vive

a
o

o y , , coad _dd o o o
472U ) F9azsznaudag horizontal cabling wavgunsaiiainey < Mneadesiy data outlets ane@eans
Tayaduiusinfuusiazqn utila 4-pair UTP Cat 6 1110 24 AWG 130AN9N Au13038451 10BASE-T,

100BASE-T Wwaz 1000BASE-T HAMANLRARINNIAIFIY TIAEIA-568A/B uazldfunmsgau ISO/IEC-11801

'
a =)

InefimisdefuseinunismaasLmNNIgIUAINAn U EN e D e I uazaNNTarineule
(Operating Temperature) N1goMRIENINN 20 T3 60 BIANLTALTEIA
Wiaplaane UTP Patch Panel Cat 6 419w Port sinufissylunuy wiaw Patch Cord Adnandlitesnds 2

LNRAT

|
X 2 ° a o

wirfudeya Awsumaiszyluuuy Wieila RJ-45 Cat 6 Modular Jack HAniantiRRINNImsg e TIAEIA-

U
' v '
g

568 Hsvig@nannsavenswkinisdiaelinsmiunnnsgn winsudeyaazdesdnaslunasanantdaly
Lide war WRRAMszALReaiuwngL I

g Rack 19" Wuuuumaniaizasiny auiamunssyluuuy fugldginsniisdadnauuy Modular Knock

Down y)ntudauansonentszneuldazaon Tassafradumaniaumnliddesndn 1.2 un. Tnamudiu

v
o '

AN 2 TuLATWLUARTIL 2 A Uszaiumitu Plastic Acrylic anunsnneiiuginsnimansegnieluuas

U

v
v a o

neyuadeAnNAuIess NMsfassansdtynninielugazdesiinsiginind Cable Management Tuanuaui

st}

= o o LR -‘—‘II 4 = a ¥ o
INENWBLASIUNNZAN ﬂummuqﬂmmmﬂlmﬂm:mﬂmmu TREUATAN ﬂluﬂ’]ﬁ‘@‘ HATNRN

n. FRINLILIARIINGS 39U, 42U, 45U dpwimansianlaninind winideuginsniauaulideandn

12 189 wianWaanszuganAauaulitaendn 4 4 uaz Thermostat

2, FAANUINIAAYINGS 15U, 27U, 36U Anwsanszandan iindwiud@auginsniarunlidesndt 6
109 nFauaaNszungaInIAIwINliiteandt 2 4a uay Thermostat
A, FRANTIIIUIARAIINGS 6U, 9U, 12U dnusisanwzandaninduiu@auginsniinuwinlidiesnds 6

109 nFauaaNszungaIn A wIUliiteandt 2 4a uay Thermostat

v
o

FNLLASNARD L

4.1

4.2

4.3
4.4

feuazinnsAnavAuaeAla Hiudasiaednmasinnnasinfune Ansniednsaizuaraninialy
d oAy - x . v oo
Wedazlifdnansznulumaduansndauaznissnnistandredaiaunie

feuazinnsAnavAuaeALla HiudasaednmaLTinnnasinfune Ansniednsaizuarannialy
d oAy - x . v oo
Wedazliinansznulumaduansdauaznissnnistandredaiauie

Cable pulling tensions azeslUiiunnsgunguanniuunly

Bend radius azseshisnniiwllvimanasgrunduaniivunaly

U

©

o

naLAuane UTP ang Rack lugusinsuusiazqnlifasenialuvie EMT wse IMC anuanwnisldam Taenis
wuanasananalifisvazanenaaisaing Rack v 90 wnsuazazsaslaifinissnseanaszudnmn was
naiAuANEiU419ariReinnIg Mark Label Code Lmzizﬂ:m’mmfammﬁ%ﬁmm:ﬂmmmlﬁfﬁmmugﬂﬁm
nainUassneanansauiady 2 doulasgauvileiulinoelug Rack Sndawduliuudvierfnniun

a dl 2% a a o
uaeNNzanLazsasalntalaandis
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v v
o ¥ o

4.5 JiudaazsiawinnimeasudangUnsnfansmiesiainnimeasudtyny nidn Loss 289818 UTP Tagen
NEXT 2esanasiesannnsn i liiunnmnsgnu Fast Ethernet (100BASE-T) I#idluatings saniafasainnsnsesiu
NMIFIN Gigabit Etheret (1000BASE-T) ldfae fiudazfasdesanunimaaauany (Test Report) e
PAANNAUTDL N UAIHALINN1

o
d9UN 20
FLULLTUNNYILNA
(Nurse Call System)
1. ANARIN1332 11
~ o A a A ! = o Ay e, a A o
sruvFENnenLIaldiNeRnsedea 39z naRed o viTe e Lt LAz LTI ULDINE TLNA BN

dsznausasgiinsalatneanssialilil -

Nurse Station JugAAILANAAG

Nurse Station
Staff Station
Patient Station

Pull Cord Station
Corridor Lamp
Work Station PC
Power Supply Unit

viefauany wavanedryoyind aretiinsing o

Nurse Station

v
o a

uuiwemeualdfsdessudmeiuiawasiesdthe  ssunaungm

v

danstariuesiaaldlideanda 20 Was qinsal Nurse Station 1lsznausag Handset, waaalnuansnisFannenung

wazdtyry1nude, Lunmsing o wienua Annunciator Panel uanausnaaanzanid1uas Power Supply

3. Staff Station

Staff Station @ miuAnseszriraEuiNuazNELNA Staff Station Usznausasginandsing o Al

Call Button with LED
Cancel Button with LED

Intercom

4. Patient Station

Patient Station & wiLFnsteriunaLalnafnfsniaiReie Patient Station Usznevusaagiinsnlsing 4 fail

v
o o A ¥ o

Call Button with LED
Cancel Button with LED
Call Cord Jack

Intercom

ginsn] Patient Station azldeusaniu Call Cord ifluanasienn 3 wassesndufasdtlhaialigilaarunsans

= ¥
Fenweuals

JGESHRRGY IR ’A‘Svﬂ
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5. Pull Cord Station

o

Pull Cord Station & wiuBsnnwanunafasiniedesindilos dsenausasansdmiunsiasassnianlwdnynyin

o~

mequm?ﬁmwmma

6. Corridor Lamp
Corridor Lamp {lunaanlvuansaninznisnaGannguna Aasegmitiesian Usznaudauaanlnetnades 2 @

a =

HAPNTUATBNINTLTEN

v
o

7. N1 ARG
nsRessasdyoyrdmingunsalsing o Taevidlldane 4-Pairs UTP Cat 5 fssialuviafesans wsemuignan
wuzdy  ffudeassiasdnmanaaridanginsniuaznsiinfsivesuasyiinaunisinseuas fesdullseiuamininaas

gunsnfuaznsfinsaiiunanlifennda 12 wewluainiudaeuauudaiaia

D
AUN 21
seuulndnuuwengau

(Isolation Power System)

1, ANARIN1339 1]

v
a o

Farmmniinsauaqu AR uazMsAARsasuea AT IWiuLLuENdTY (Isolation Panel) Sulsznaudan uteutlas
uainga (Isolation Transformer), a3mFRA3 (Circuit Breaker) uavginsninsnaananiasiinuandas (Line Isolation
Monitor) sauteguUnIndudufien (Remote Indicator Alarm) wazgasindulWinuazqmsioashu (Receptacle Ground
Module) Faldanilaznausu

ldrinvuelAiduesneay Wunsadndliinfindnne saieian quUnsnfitesdesiiniseenuuy adauasnagen
ax FedldmunnsguredimInssuanuuialszmalng (san) Inadatenniniwmin IEC364-7-710:2002 %38 DIN
VDE 0107 WundndnAty usiseslidasiesadauuazninsgiunianine firuua

2. ﬁ"]ﬂ@zLﬁﬂﬂVﬂﬁﬁ'}uLWﬂﬁﬂ

2.1 Technical Specification
211 Rated System : 230 Volt, 50Hz.1 Phase, 2 wires and Ground
Rated Capacity: See Load Schedule
2.1.2 Isolating Transformer
2121 NIRIFIUNTEANULILUAZNNTHAR
- IEC 61558-215
- DIN VDE0100-710 (VDEO100-710)
2.1.2.2 wluuuy Dry Type
2.1.2.3 Primary Ua¢ Secondary Windings Wiy Galvanically Isolated.
2124 ¥ Static Screen Lﬁﬂﬂmmi‘iumumn Radio Frequency Interference (RFI) was Static
Screen HazAaasiaiEaniL Isolated Terminal Teausiautlas
2.4.25 & Built-in Thermistor et Transformer Winding tiVedngmumniuazdedynyinudionu
nalgauuRguiunIun
2.1.3 Insulation, Load and Temperature Monitoring Device Lﬂuqﬂm‘ﬂfmm@muVﬂ'ﬂm’mlﬂuﬁm’m
(Insulation) auu)Ae8s Transformer Winding waz@n1az Load Tugilnsnlsiamen wazlddmiu

ADTUNENULIRANNIATIIY IEC 60364-7-7010:2002-11 Tagianie

196
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2.1.3.1 Lﬁu@ﬂﬂmﬁﬂﬂmmuLL@mﬁmmmmmgm
- ICE 61557-8
- DIN VDE 0100-710 (VDE 0100-710): 2002-11
2.1.3.2 System Voltage to be monitored AC50...400Hz./0...264 V.
2.1.3.3 Measuring Voltage 12V.
2.1.3.4 Measuring Current Maximum 50 microamp.
2.1.3.5 Internal Resistance Ri Minimum 240 kilo-Ohms.
2.1.3.6 Impedance Zi Minimum 200 kilo-Ohms.
2137 awnsoamageuAmsiiuauautessruyidetnereiies  uazanansndediyoynnidien

[

IaaaarpsiduauIuaIndnAseld  (Resistance Alarm Level) ImsiAn@ananisias
gunaUsulasaus 50-500 kilo-Ohms.

2.1.3.8  UANAEN19 Load 189 Transformer luitlasidus 109 Rated Capacity 123 Transformer

v

o = y o a &Y
LL@S@’]N’]?QN\?@@@’]MLW@NDL@ Wadnnaz Load uAnaald

2139 dvdynrseulfiflagumgiaes Transformer Winding gaiiuilni

o

2.1.3.10 # Test Button liaynA&aL Function N17M39948LANAINLTNRNIY (RTEALAINGD 50 kilo-
Ohms.)

2.1.3.11 dedryunniieileansfureaszuy iinunnvizenyg

v q

o

2.1.3.12 dedynrnuseuieaadnyainingaungians Transformer Winding anaviange

Y

i
2.1.3.13 dvdtynrnumeuieasdnyaiasinauianssuaiinfildanuanavzengn

214 Remote Alarm Indicator and Test Combination
Remote Alarm Indicator and Test Combination &x130EAFAI LA UMUTIRRaNgUnInl Tae

v
Yo a

g1lnsn] Remote Alarm HazfasaunsnuasAuazdnynynuiiaulanail

1. uaAdAANNIT UL BNT UL

2. UAASAN1IZNNTE Load 284 Transformer ifuidasifusians Rated Capacity 289
Transformer

3. dqﬁmmﬁmﬁ@uﬁ%ﬁmﬂmimLﬁmmzmq LED (Light Emitting Diode) arnAuly

AUIUIBITLUUANINATRA LS

4. dsdryryondaulanalaanisdudesuaznig LED (Light Emitting Diode) tlagmumgiaes
Transformer Winding gaiiutin
i’/ dg, al g o al o el v dg’a/ al g d‘

5. atlazfi|usndesdynynafouls wanaintdailtjunaae (Test Button) Lilanaael

ANNHNLTINAUINYBITTLLNTLAUATINLA 50 kilo-Ohms AAel

3. ARTFA949a3 (Circuit Breaker)
3.1 Primary Circuit Breaker uentin Thermal-Magnetic  Trip fauamnnzaniunisldeaes  Isolation

Transformer w‘??ﬂmu‘ﬁimifﬂu Isolation Panel Board Schedule ##1 Interrupting Capacity laiifaendn 10 kA
w‘?fﬂmmﬁ'i:u LAZATHRWUENTUETU (Co-Ordination) L Circuit Breaker MiFiuna

3.2 Secondary Branch Circuit Breaker Wuaila Thermal-Magnetic Trip, Single Phase 2 Pole faun uazaruau
muﬁﬁ‘xqiﬂu Isolation Panel Board Schedule #f1 Interrupting Capacity lutfaaindn 10 kA M?‘ﬂmuﬁﬁ‘:q

waziluaiia Plug-In v7@ Bolt-On Type
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TANMUALRNLANNITAAATNS LAZAAN UL

4.1 Isolated Panel iluiut Dead Front HARRINNIASFN IEC 60364-7-710, IEC439-1 #Funisfusesnimsgn
faudusulsananuna viselneiannzal Isolating Power System ITgudnudn sruvsinauiausinin
lsenaudnida Ineld Two Circuit Breaker Tugufiilu Branch

4.2 Nameplate 124uNagRRTRaIINAReLEunaIdingasdi  duueniduds  wasdulwiudenn  nsunzadan
o o A [ ] a a o dl 1 d‘ o Y o o A al o . |
FaviiadenssyinunuiunaIaindnn  iadulletszneuiuudodamiideazUsngilu@ang doiddenu
Nameplate tlulisauanaldlunuusise Isolation Panel Board Schedule

43 wadntiesddnamediuumedinans Tnasaldfuluiideasiaueanienaneaaias wneane, Circuit

4. v o e
Breaker uaz Load iangisanile 7 Iiieazaanlunistingeinem

4.4 mafnsa ldRnAsTUNIaAaY Expansion Bolt Musnzay wseRAsILY Supporting MwxNzas tnessAsge
1.80 AT AMNANUINTZALILUIBIUNIEARTA AL LR LWL

45 finsnl System Monitor Device (Insulation, Load, Temperature) TWAW AINANNNIOTATFBLNNIRN
Remote Alarm Indication and Test Station 16 3 Station lunseifazsiasdnlial Access Control ANLAN

N12AA A

msaassliidulinuauusinaesuan

I
AIUN 22

srundnynnndanmndsdndiavivagnidu

ANARIN13312 11

seundyanuudavinmadluduasngniauiifeadussuy Non-Coded, Presignal  svuunnsfudedayanoudng
d9unans (Control Panel) Tdduuiuy Supervised Multiplex Data Communications wiaNfusTUL Close-Loop Initiation
Circuit, Individual Zone Supervision, Individual Audio and Visual Signal Circuit Supervision ituuzﬁ"zya;wml,f«?\u.m

atsleefigaardaatlsznaunaaginaniilsznausing o Asielui.-

n. Central Fire Alarm Control Panel (FCP)

q, Sub Fire Alarm Control Panel (SFCP)

A. Remote Terminal Unit (RTU)

d. Local and Remote Graphic Annunciators

q. Manual Stations and Alarm Key Switches

2. Smoke Detectors or Heat Detectors

. Alarm Bells (or Horns or Speakers —ﬁﬁfl)

. Fireman Communication System

. 14" Colour Monitor (CRT) with Keyboard and Printers

. @qﬂmmﬁ‘uj erinAuasyTnfesszuL wasin ifszurhald
2. @qﬂmmﬁ‘uj funussylitinnsgsanfussuudoyamudamgmadlud
HIFITFNL

v v
o o

anedtynunniuarglnaniniaifiuans ndenisdanisiiase Widuldausinsgau NFPA 70, 72 uazngnistiiin qunsal

Nduneaiuszuunimsasuayiu-asdyyaazsaslasuntsaensulnele UL Listed
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N19NNIUT AT S

N99N9IUIBN9ZUL Presignal System Tiiilussil iladinnsudawmelng Manual Station ¥ian1snsaadudtyry niann

Detectors iulavizalaule 7 szunazudadoyoyinslin FCP ialinaanlnaas Annunciator 58 Remote Annunciator
a v 1 al o el d‘ v v v dl o 1 a o al o/ = 1

nazniunFandadesdynnusewia lidmiiiunsuauninaznagingd Acknowledge @ednynimiazReuus

52

wasnlnazasinadeagaundnszuuaznauguenisailng widlufiflanaaind Acknowledge maluszazioa
d¥uy e o4 Suwoa o T A .
75913 melusrazinannivun (0-5 Wil Geanunsnsasls) asdedoynyrnameullduizelawiy <) Inaanaavsondedi
viralaulnAlAeaviTaanu1Tndn Program nmevaslauaznnalunan 5-10 widald@eanunsasananls IWesuuds
o = A a‘/ ) 9 a A c:/ d’l o v
Aoyoyrnudenifianinenans (General Alarm) uaznisdadtyoyinadesifiauinananstiiannsanssinlalaenss Tneld
Keys Switch 1 Manual Station iaidwinin 1l nssaasuan uiugs wasanldoanuudamnumeaLAN
AALNNIVINIULATANHIUENIINUTBes TR AR AL e uazsaniduazluasil -
a Yo o v a v a o H JE gap .
n. e FCP lafudtyrynnsudamnmasiniuazivaaniau aslidynyinmeddauiu 9 azuanslun Annunciator
o , N | = v X4 4 ,
179 Remote Annunciator WianyisIuseaviaenLuan CRT wianvisilasudreslouniianmeuuniw Graphic
289U ] wazinnaiuiindhdimisarananvFemiseaiudeyatesssun Event Printer asvinnsiiuw
218ABATBINIAAKTYEYIUIY | $1EUNTARWANIIIENY | arunsaEanatnudseiudesyaierinnig
Auraeeulunieuasle
o o de g s Ly dY _— o .
. Alarm Bells, Horns %78 Fire Speakers TunFnainuuavizauTionia luss Program Fazni191u Auansu
2BNTEUU Presignal
ades - % 2 A o % ,
A. Tunseln et Fire Speakers, Alarm Tone aufntudunauuwliliie 15 A udsanduszuL Automatic
Persecuted Voice Message azinausailunainuuwiaziananld udsannasuaeasudn sruusananqayll

Busiunqadusulwiiudutiaundiazinsfunsiuain Signal Silence Switch i FCP NM9¥19114999318N19

drasiu v laen1sinvuean Software Faazannsaudly  sanissng o legliandudesdinsifuaneise

'
a

o
Wugtnanfau o an

' '
A o v =

3. Weszuudryny oA ame @ lndneuw fesdl Alarm Relay Contact tegsdtynyndliiussaaupuaes
o
f1nInlFng | Al
- wepaLANANYNEL e liszuumuANAidngn1aznsinaugniduiiasanninaslng
- WHAILANTEY Air Handling Unit jnsia tive i AHU meiavinanaiiulu - wiangavineuianus
WNIAQLIANYEY Pressurized Fan Waz Smoke Exhaust Fan 9)nsa e liinanyinam

a ! o

A, nsinAnsldsruuacuanilsg Tneldsruudnynnudavsnasud azsesasdtyornuasiaunas Alarm 1

o

Awpouan Wedszauilliu 4 gnidesen

ke

a

Q. Wafadoyusine ) DazinliiAnanuduimanresssundynynnudanmasind by anedtyoionn vie

Ann9a3 urnsasneludnga vav Wnnsesmludneusmeaiuiude n. winansaansln sneiuly

v
o o =)

ANHLe Trouble WA aldty o nadeaiman

. N1INIULDY Switch FINg ] LULRAN FCP

v
b

- Acknowledge Switch azilunisfumanudtyauouudsmsmadlndmiindu  uazazinnisvgnides
wawesdtynynsii Aol LED Ansen3uillaiinmpasnganssnsunazay 691968801080 NI

o

fryynnaudaegei 2 gndadiani FCP nsvinauasiinuiguy thaaiudtyo e 1 1nanaes
mafunauwnlaaniIng Acknowledge Switch uazdu ) azgniiuindnumiiemainan wiani
snenUlAgl Printer

- System Switch MsvinauieliszuLuazdtyynusna < Reset iganiazni

~
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Test Switch MINUNANAGALTZLIL

- Lamp Test Switch iivevinnnsnaaauaen Wdtyy1nisng 7

A

4. Manual Voice Paging

= X o o o ° & Y . v v o o
I Fire Speakers NMNMUANNAIALNITNNIUAD NNTIFINEYTUIDS Alarm Tone WAL Voice Message LaIUIN LATUUN
Mn1sld Speaker Manual Control Switch k&aazax1sainnIsudae inanisldAAsne 9 dae Push-to-Talk Paging

, 4 Y oao ds v 4 . . o o ae A4 d o
Microphone wazanssnidenduvzalaunsfainnausams daslisunaunisinanueesusinmvialouay o Weviinig
Uaai]u Push-to-Talk 284 Microphone Alarm Tone AzNAUARNIMNNULING

5. Fireman Communication System

o 1 ] . ' v 1 v o

ANLUALNAN <] 189 Fireman Telephone a2 Telephone Jack AN °] AZTELANNLLL WASAZABNFARTEULLIN NU Master

Phone lutFnuAaaiu FCP nnsvinanuaziiussil.-

n. \Hevin9@ey Handset 11 Phone Jack ¥3an19enta Handset Twaingunsnisesiunugm 619 < wan
5 v e ava s o oy - o 4
#as FCP uanazyinlifiiadtyny1nudey Master Phone wasil &ty nuuasnsewdnans LED #1 Annunciator @9
azuanamumba lruinasdwitiu (Wavinnnsan Handset #1 Master Phone AussuLAzyinNssiani1sdadnsidn
U o o a v ?/ o al sl
AaETUUN NiaNRd Reset drynnui@eNuaziasiiion

1. seunnsinsaluluy Two-Way Communication 7i@1u1sn@eanssendamednsuAniy Local Fireman
Telephone 13831374 Local Fireman Telephone saafiuaslagninuieatunn wazdsaunsaiinisilsznia

a1n Local Fireman Telephone lufassuui@esilsenia@anaesanans

A. AUIUUAZNNIIANGNTBY Fireman Telephone ulimuiiuanslunuy Tnaaunsndeansssndng nguuay
v 1 v
Frangu s
6. ANALAINNAIATITBITIUL (System Priority)

o

MIVINULRITTLUL ATFBIAINNTNSR Program AHAIATYEINa < el -

n. AN TNAATYBUALILLIN - FLULNNIATINAUATYEYIUUAILIRAIN Detectors
. ANNAIAT BUALARY - TYULATIARUATYEUIUAN Flowswitch
A. AINANATYBUALIATN - Panic Alarm Switch
7. gunsnfudunsndslngd
7.1 Fire Alarm Control Panel (FCP) iluusspaunudaunans duiihilunisaauaunisaeansdeyassuinegnand

o

fine o e luisaauanuaruauIN TaNiIAILANNIsIIEIMIRNITiLATATY Ty RuFausNY 7] gUnInm

&1Atyaee FCP fldlunisasunn Tdun Central Processing Unit w¥auvis Data Storage Unit uay Power

Supply Unit

Recorded Voice Message Unit iumingiiuindaninuides Ansasanldn FCP danunsatiuindanansla s

¥ U = [ ' a = o ] ¥ al Aﬂl o K [~ v Aﬂl Y

taendn 3 e Havwenalddesndy 24 3und Tagasinnissedamnud@essnuntuiniiuld dwelideys

WAZWIIENNIALENERNAINAIAE HIUNNTE UL SN AEENANIBUIeNTTULIAENT8381AN3

Sub Fire Alarm Control Panel (SFCP) iulsatuAneasaIn FCP uaziflutila Stand Alone Tng@nunsn
4 . oA dd o wy . X . a4, .

PILAN UAZRRANIILLNIAL AN R RUTITaNs Aot wsetladluanen FCP visadtynnudiansiossiding

FCP il SFCP iadndas

Printer Aamuas iUy Hard-Copy Printout 2unAAINNNdawindy 80 fadnusraussyin wazilunia

Pin-Feed Paper, Printer azfasidunuusnsliy Inadnmaaunianifizyia Printer Console N1ssadnadtyoyind

1ﬁ'Lﬂu1ﬂmumm§’m Electrical Industrial Association Standard RS$232

Tnssnsafunszifiesi 84 Wesmums 3l 1NN IRIMWIADITUEINMANUINTIRA 4 NBwLaIATTIRRN

200



7.2

7.3

7.4

Annunciator uaz Remote Annunciator iuuNLARsEAZIBEATBENLTRAMAF 9 1y Graphic 1
Fnsiusiu Standless 1fiadu (Hair Line) fntanzsawdanfin LED uazginanfilaznenu ) iy Acknowledge
Switch, Test Switch, Reset Switch iugfu dausinssauashiuuny Window Type fuanssnussing < uaz
WugalsznaudiFauuy Modular

Power Supply Unit 'ﬂizﬂﬂuﬁaﬂm?;mfa“mﬂi:ﬂb\lﬁﬂﬁ Battery WAz Battery 1Ha1e4 Battery 1¥iilu Seal Lead
ﬁmqmﬂ%@ﬂﬂﬁnndw 5 11 sunaiemelsrunyneul@duings snlninduuny 4 42lue Power Supply
Unit azsiaalsd UL Listed 2uaussduliindoidu 1 wa 220 Taasl 50 1

¥ 1

CRT with Keyboard tflugtin Colour Monitor 14” 1ivaldlun1snsaaey wily Program sine o) Fengdesyasiig
7 MelWITLUANEAAUUARINANNG Graphic 9l Software 1899¥LLABIANNI09895UN1945190 W Graphic
wiasiaenAnsla ideendn 100 N

Fireman Communication and Control Center LﬂuLmeU@Nmﬁmw%d Fireman Telephone 921314

Ty
a o

WaaAILANILANAY Fireman Telephonesins | aanduazuaanindsyoyinsig - Widuuwuy Modular
meiluusspaunn azdesdisiasiedwiszau 1 g w¥earts Fireman Portable Telephone 471191 6 1
Addressable Peripheral Devices Aa Remote Terminal Unit (RTU)

Remote Terminal Unit (RTU) tfuvudaeifu-dedtynynnu Digital Signal an Detector e Switch udautaiilu
Multiplexing Signal <1t SFCP ilesiallds FCP anesa uarludnmavis zﬁ”zyapmﬁwzﬁ'”amﬂ FCP @13130
#l1l SFep el RTU Afulaaifly Digital Output 9@ sausiell

RTU azfieeil Address-Setting Mean Lﬁﬂﬁmum%g‘um Detector WA Switch usiazsa Control Module
azmaatiuaiia Supervised Zone L*‘?'v'ﬂmmmumiﬁwmumm Detector, Switch Loop 1170 Loop ‘umqﬂm‘rﬁf
AN 7

nsfnse RTU Wﬂ@zﬂ@umﬂuﬂ@mi@mmwmﬁmﬁm[;”q fumunwasentls nsdadnaasvidadin Power
Failure axsasdedtynynuudeliles SFCP uaz FCP ﬁwuqumﬂqzﬁ”mmwmﬁ%mﬁmwLﬂu Input Signal

Conventional Peripheral Devices

Smoke Detector luailn Dual-Chamber lonization Type Imel Chamber usnazasagauAdnlane ey

' v
=

Aumanlores Chamber 9 2 @l Chamber 284adulWnNs lonized 289 Chamber 9gaaiinann
Americium 241 Taeidien 138U 1.0 Microcurie, Detector a¥sadi Stainless Screen WatlasiuAsutantaay
W11 Chamber Detector wiazfaazAaddl LED awadmaan19eni1s MeuilasniIsniant Aensensuany

v

Unfuazasninaeniledudyannesild 8 Coverage Area lsisndn 8o mammm"luﬁuﬁzgﬂziﬁu 5 A9
guliiduaile Twist Lock

Heat Detector Lilutila Dual Thermal Element nMsvneull 2 wuuludaifaaniuae Rate of Rise WAZWLL
Fixed Temperature Tia Rate of Rise %v‘fwwmﬁ'm’”m@mﬁmmalwuﬂmqmmmﬁ 8 aaATaTEA (15

o ' =

avAeuvilanl) slewn? alln Fixed Temperature agvinvuilansaadugounils 57 esaaai@as (135
paAwilaY) vive 93 esAmadud (200 a9 NNEW-laY) manuualuwuy ieilsesdl Coverage
Area laiR1nd1 80 MTaUAT

Manual Pull Station Lilutiin Single Action, Non-Coded, Pull Level Type with Key Switch for Presignal or
General Alarm Taseafradulanevaenudung Huwiaiidvizeanszandsenau fa Key Switch fesdsenaudiisa

¥ o o . ¥ a
N wFanriusa Pull Station a1nT3auEuEs
Audible Alarm Device Wlunseisingaalavzan mauns wunfamds auwsduiigugnasldaindn 15

dumimms dlaisnialuwazneuanaians vneusaslnngs 24 Taadl dwsuszuudtynudansndslugd
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o

winl  dudtyaunouudsmngniaulindudediunnsseanlluayidaiueenouan  FCP - vsa  Remote

v
o

Annunciator 111

Fire Alarm Speaker nsmilugilafaduwau Iidawaduihauanaslisond: 15 ufiuns wieu

v

Matching Transformer Was Mounting Grill A9 3 A6 A Tap aannls 1 Fms Sound Pressure Level 9 1

Aladsn dalna 3 wee desldetnalesngn 70 dB 71 1 w8l Input nadiiuaiia Horn Type TWiduatia Wire

o v

Range mumﬁumquﬂ’nmq 20 uRWAT NioN Matching Transformer AT 15 FA6 WAZAINITD Tap 844N

'
= o

\Wae 5 978 Sound Pressure Level 1 1 flaldsn dalna 3 wms Ifaehsilasign 110 dB NAN43 1 9msl Input
. o v v . = o o ' v
Audio Power Amplifier azsialél UL Listed 2umivenalunisduaninesing 4 16
Uszguitlnlsing - fiszy Wilin1sdhwizen Door Switch Wifluaiin Magnetic Contact
Panic Alarm Switch d1wfludausgniduiessylidnmanuuy Widualia Flush Mounted v3a Surface
b . . ' 22y ! a v o
Mounted i Normally Open Maintain Contact Type n1stlan Contact 519 | liAiug antaznd Wi lilae

Key Setting tlllasing | viselassainezes Switch Wannnsatlaariunis nszunnineiaanyld

v
o

8. N12AAKY

8.1 FCP Wﬁmﬁ?ﬂuﬁmmuQmwﬁmmﬂmmu Tneida Monitor uaz Printer 14w Console Table fieanuu
NI

8.2 eyt 10sieanssymIng FCP fiu SFCP sisa SFCP iy RTU Widluaiin Co-Axial Cable vieulu Twisted-
Pair with Screen Shield 3aAN TR MLATDITHAS
anelihannginand Detector, Switch itagunsafufamsau 7 wdindesseanstes (F/A Box) Widutiln
VCT daugnaszinanaessieanaeentu RTU Whiugila CVW suan Core maftszyluuun aunavesaneiild
Fosiaalianndn 1.5 aseiadwens d1wiugunanffudtynumady (Initiating Device) wazaunly
&nnan 2.5 answiiaamng dausuginsnlusedyorousiew (Alarm Device) %ﬁﬁiﬁmﬁmmmﬂﬁﬁﬁuaﬂmd
RN hilugiil

Positive Negative

- Alarm Bell i am
- Key Switch GIAGN GIVAGN
- Manual Pull Station A1 A1
- Smoke Detector Auns Adein
- Heat Detector Aung A
- B A A
nnauazsiavawieenas Whiullanumman viefesanelnin visemuiiszyluuy

8.3 {5Udn96R94mNn Riser Diagram uanesneazidansfnglninfiln waenisiuaenaenaunIsdnaessLL e
mﬂ@uﬁﬁﬂum@ﬁhﬁum@ﬁmgﬁ

9. n13NAaaULAYENa LT

nsnageuWidulunuuinsgiu UL wieniutiusanisuazdsnimaasuiiete pnsiiuaauang AL AN §3dng

v o =X dl v o v
ALAANNNITNNALIN LWﬂIﬂ‘WHﬂ\ﬂu‘ﬂﬂ\?H

v v = = 9
1R9/1R1a8iATaNTNAN memmi‘umﬂm WAZNARDUTEUL

VSUNEsh 84 WITENMNTTH IENIRRILIANNTUATNTWANINTNGE 4 NewUeIA

202



o
dUN 23
Aaatglnsaluinggiu

(Approved Materials and Manufacturers)

Tnntszasa
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Q'ﬂmmuu "] saslddnreeaziaaanizinuuald  nsanendnsnsiuanwilaanen il

%
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TURZIAUA UWASUANFIUAWANDEIINENNE INBNITWANTUNBUN RIS RV ARINTWENELLNA

2. 718N17628 8198 UNTUNINT U
Item Equipment Country of Original
Manufacturer

2.1 Distribution Transformer (Oil Immersed)
Teparak Local
Ekarat Local
Thai Maxwell Local
Thai Trafo Local
Tira Thai Local
Chroenchai Local

2.2 Low Voltage Circuit Breaker
Cutler-Hammer USA
GE USA
Square-D USA
Siemens Germany
Moeller Germany
Merlin Gerin France
ABB Italy

2.3 Panelboard
Cutler-Hammer USA
GE USA
Square-D USA
Siemens Germany
ABB Italy
Merlin Gerin France
Moeller Germany

2.4 Safety Switch
Cutler-Hammer USA
GE USA
Square-D USA
Siemens Germany

25 Power Capacitor
Siemens Germany
ABB Local
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Item Equipment Country of Original
Manufacturer

Nokian Finland
Merlin Gerin France
Ducati Italy
Epcos Germany
MKS Germany
Electronicon Germany

2.6 Contactor and Control Relay
Siemens Germany
Fuji Japan
Mitsubishi Japan
Merlin Gerin France
ABB France
Finder Italy

2.7 Surge Arrester
Kleinhuis Germany
Dehn Germany
Merlin Gerin France
Phoenix Contact Germany

2.8 Low Voltage Current Transformer and Potential Transformer
Celsa Spain
Gossen Germany
Crompton UK
Cutler-Hammer USA
Siemens Germany
Fuji Japan
Mitsubishi Japan

2.9 High Voltage Current Transformer and Potential Transformer
ABB Finland
KWK Germany
Merlin Gerin France
Siemens Germany

2.10 Protective Relays
GE USA
Cutler-Hammer USA
Mitsubishi Japan
Fuji Japan
GEC UK
ABB Sweden
Merlin Gerin France
Crompton UK
Siemens Germany
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Item Equipment Country of Original
Manufacturer

211 Metering and Associated Equipment
Janitza Germany
Gossen Germany
Fuji Japan
Mitsubishi Japan
Crompton UK
Cutler-Hammer USA
Siemens Germany
Celza Spain

212 Generator Set
Mitsubishi Japan
Caterpillar USA
Cummin USA
Onan USA
Deutz Germany
Kohler USA

213 Switch and Outlet
MK UK
Pansonic Local
Legrand France
Bticino Italy
Toshiba Japan
Clipsal Australia
Crabtree UK

214 2 Wire Remote Switch
Pansonic Japan
Toshiba Japan
Clipsal Australia
Fuji Japan

215 Telephone PABX
NEC Japan
Fujitsu Japan
Hitachi Japan
Siemens Germany
Alcatel Austria
Mitel Canada
GPT UK
Ericsson Sweden
Northern-Telecom (Nortel) Canada
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Item Equipment Country of Original
Manufacturer
2.16 Telephone Outlet
Legrand France
Hitachi Japan
MK UK
Pansonic Japan
Bticino Italy
Toshiba Japan
Clipsal Australia
217 Telephone Terminal
Bell USA
3M USA
Quante Germany
Krone Germany
Nortern Telecom Canada
Pouyet France
2.18 Sound System (Public Address)
TOA Japan
Sony Japan
National Japan
Dynacord Germany
Philips Netherland
2.19 CD & DVD Player
Teac Japan
Nakamichi Japan
Yamaha Japan
Sony Japan
Pioneer Japan
2.20 Camera (CCTV System)
Video Tronic Germany
Vicon USA
Burle USA
Pelco USA
Bosch (Philips) Netherland
Panasonic Japan
Bewater UK
TOA Japan
Sanyo Japan
JvC Japan
2.21 Monitor (CCTV System)
Bosch (Philips) Netherland
Panasonic Japan
TAsaNRANNInAYsR 84 WITHNMIITH AN IRMUIADTUGINMANWANTIR 4 NaauaIARANNITNIR 80 WIsHuM1913H yatidlaanenunain 206




Item Equipment Country of Original
Manufacturer
JVC Japan
Burle USA
Vicon USA
2.22 Multiplexer (CCTV System)
Vicon USA
Burle USA
Pelco USA
Dedicated Micros UK
Bosch (Philips) Netherland
TOA Japan
Robot USA
2.23 Recorder (CCTV System)
Vicon USA
GYYR USA
JvC Japan
Panasonic Japan
Bosch (Philips) Netherland
2.24 Digital Video Recorder
JvC Japan
Bosch (Philips) Netherland
Pelco USA
Vicon USA
Kalatel USA
Dedicated Micros UK
Bewater UK
2.25 MATV System
Wisi Germany
Hirschmann Germany
Kathrein Germany
Maspro Japan
Philips Netherland
Portenseigne France
2.26 MATV Cable
Wisi Germany
Parame Drop USA
TFC USA
Hirschmann Germany
Kathrein Germany
Maspro Japan
2.27 Luminaire
Philips Local
Delight Local
X-Trabrite Local
EYE Japan
Luso Local
GE USA
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Item Equipment Country of Original
Manufacturer

Metrolite Local
WE-EF Local
Pansonic Japan
Holophane USA
ERCO Germany
Sylvania USA
Bega Germany
Bryant Local
Optex Local
Zumtobel Germany
Litex Local
Vinic Local
Sill
Lanex Local
Noral
Ligman Local
Endo Local

2.28 Battery Light
Delight Local
Sunny Local
Max Bright - CEE Local
Safeguard Local

2.29 Battery Unit for Emergency Light
Panasonic Japan
GS Japan
Yausa Japan

2.30 Luminaire (Explosion Proof)
Hubbell USA
Crouse Hinds USA
GE USA
Stalh Germany
EYE Japan
Philips Netherlands
ABB Switzerland
Legrand France

2.31 Lamp
GE USA
Osram Germany
EYE Japan
Toshiba Japan
Philips Netherland & Local
Sylvania USA
Panasonic Japan

2.32 Lamp Holder
GE USA
BJB Germany
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Item Equipment Country of Original
Manufacturer

Vossloh Germany
Panasonic Japan
Philips Netherland

2.33 Ballast
May & Christ Germany
Schwabe Germany
EYE Japan
Philips Netherland & Local
MK Local
Vosloh Germany & Local
GE USA
Osram Germany

2.34 Electronic Ballast
Econo-Watd Local
AE Local
Dyno Local
Delight Local
Linear Local
Osram Germany
Philips Netherland
Sylvania USA
Motorola USA

2.35 Starter
Osram Germany
Toshiba Japan
Philips Local
Sylvania USA

2.36 Capacitor for Lighting
Cambridge UK
RFT Germany
Merlin Gerin France
PED France
Thorn EMI UK
ABB Belgium
Ducati Italy

2.37 Conduit (Metalic)
Panasonic Local
TAS Local
RSI Local
PAT Local
ABSO Local
Airow Pipe Local

2.38 Conduit (Non Metalic)
Clipsal Australia
FRE Canada
Eflex Local
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Item Equipment Country of Original
Manufacturer
GRE Local
TAP Local
vievilne Local
ZPatiaN, Local
2.39 Wireway & Cable Tray
SCI Local
TST Local
BSM Local
SMC Local
TAS Local
2.40 Power & Control Cable
Phelpsdodge Local
Thai Yazaki Local
Bangkok Cable Local
MCI Local
CTW Local
2.41 Fire Resistance Cable
Pirelli UK
Nexan (Alcatel) France
Furukawa Japan
Radox Switzerland
Studer Switzerland
242 Telephone Cable
Phelpsdodge Local
Thai Yazaki Local
Bangkok Cable Local
GEC Local
SP Local
CTW Local
243 Data Cable
Panduit USA
Belden USA
Pouyet France
Northern Telecom Canada
Avaya USA
Alcatel Belgium
Mod-Tap USA
Olex Australia
Amp USA
3M USA
Krone Germany
244 Data Terminal
Pouyet France
Northern Telecom Canada
Avaya USA
Alcatel Belgium
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Item Equipment Country of Original
Manufacturer
Mod-Tap USA
Amp USA
3M USA
Krone Germany
2.45 Data Outlet
Pouyet France
Northern Telecom Canada
Avaya USA
Alcatel Belgium
Mod-Tap USA
Amp USA
3M USA
Krone Germany
2.46 Access Control System
Bosch (Philips) Netherland
Andover USA
Johnson Control USA
Casi Rusco USA
Northern Computers USA
ASCO Australia
AMAG USA
Cardax UK
Galaxy USA
Seimens Germany
2.47 Nurse Call System
Rauland USA
Austco Australia
Philips Netherland
Edwards USA
2.48 Uninteruptable Power Supply (UPS)
Merlin Gerlin France
Socomec France
Emerson UK
Siemens Germany
2.49 UPS Battery
Exide USA
Vartar Germany
Hoppecke Germany
Chloride UK
Alcad UK
Tungstone UK
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Item Equipment Country of Original
Manufacturer

Nife Norway
Fiamm Italy
C&D USA
Edward USA
Johnson Control USA
Pyrotronic USA
Kidde USA
Notifier USA
Cerberus Switzerland
Honeywell USA

2.50 Isolation Power System
Square-D USA
Hospital System USA
Isotrol Systems USA
BENDER Germany
SIEMENS Germany

2.51 Fire Barrier System
3M USA
GE USA
Wormald USA
Down Corning USA
KBS Germany
Furukawa Japan
Sumitomo Electric Japan
Abesco UK

2.52 Low Voltage Main and Distribution Board Manufacturer
Siam Industry Local
PMK Local
SClI Local
Tusco Local
E.S. International Local
Centerpoint Industry Local
Asefa Local
SMD Local

2.53 Fire Alarm System
Edward USA
Johnson Control USA
Pyrotronic USA
Kidde USA
Notifier USA
Cerberus Switzerland
Honeywell USA
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NEMA - National Electrical Manufacturers

NFPA - National Fire Protection Association

SMACNA - Sheet Metal and Air-Conditioning Contractors National Association Inc.
TIS - Thai Industrial Standard

uL - Underwriters Laboratories, Inc.
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n. Internal Thermal Switch protection and overcurrent protection device for compressor.
. Inverter overload protection devices for inverter control.

A. Thermal Switch protection device for fan motor.

d. Check valve high pressure protection device for compressor.

q. Suction / Liquid line shut off valve.

f Refrigerant charging port (service port)

. Solenoid valve control sub cool coil bypass.

| Accumulator tank for buffer and reserve refrigerant.

. Oil separator and automatic oil recovery and equalization operations.
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n. Return air, refrigerant entering and refrigerant leaving thermistor sensors.

9. Electronic or Electric expansion value
A. Drain pan and drain pan connection.
q. Refrigerant pipe connections.

q. Printed circuit board.

Q. PID control for expansion value.
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§iavia Flexible Duct AuAWRaNuazyiaan1d Clamp $aldaiin uaaldmywisiy

doud 4.
TLULNTAIAINA
Air Filtration System
1, A ean1zialy

o v

¥ o

HiudaspednmuazAnfaunensasanIAnNseaziBeanlsng uuuusanisuazandenuafiaznanosie i

WENNTBIBINARBIDE lUANTNA IIUEIINRARY NAARLUATAINEL UNINgasRINAN ldnadeuazsauduauazgn

o

o o o df a‘/ A A Yo % 2% d‘ o Y o
MENAIIURINTataINIABL L UNileGaviTaann A HIURNABY wlasudulwindan wananldiun

o v o o

Aunlddeney giudrafesdnniunensaseiniaginiunaasulusnuouiiiesne duiugaidamay winngany

1l a =

2. 192NN YD ILNINTIAIAINIA

¥

uranseseniAuLiauatinsing <) aunisldanussi

2.1

Type “PF-1"

UFLINNIDIULEHNNTDIBNA : Panel Filter

Media : Synthetic Fiber Anamunlddiaanda 9 Nadiums
Face Velocity : Tadifiu 2.5 lwmsAui (500 Wevui)

Media Velocity : T3 1.5 lwme/Aui (300 Wevui)

Tasanslaaun J‘Stﬁ‘“_!ﬁ 84 ‘«'vl!‘l!‘h’”?i‘/f'lﬁ"}j‘j f?’ﬁv’ﬂﬂ”!‘«'TIE\M”ZJ11”1_:/14?","“1.15‘\”1\1ﬁf‘LLMQ‘j”ﬁ 4 NANNUBIA

AALAN 220



2.2

2.3

2.4

25

Efficiency

Type "PF-2”
UIelNNIBAIURINTAIANNA
Media

Face Velocity

Media Velocity

Initial Air Pressure Drop
Final Air Pressure Drop

Efficiency

Type “PE-3”
UIelNNIBUKINTAIANNA
Media

Face Velocity

Initial Air Pressure Drop
Final Air Pressure Drop

Efficiency

Type “MF-3”
UIZINNURUKINTAIDINTA

Media

Face Velocity
Initial Air Pressure Drop
Final Air Pressure Drop

Efficiency

Type "MF-4"
UIZINNABEINIAIDINTA

Media

Face Velocity
Initial Air Pressure Drop
Final Air Pressure Drop

Efficiency

laifaenin 65% Arrestance S0 In835289 ASHRAE 52-99 %38

= I
ENEILINN

Panel Filter 138 Pleated type

Synthetic Fiber Anuuun litiaandn 50 Hadluns

T3 2.5 lwssAui (500 Wevui)

T3 1.5 lwme/Aui (300 Wevui)

14itfins 100 1haana (0.4 Thasai)

1yitfin 250 1haana (1.0 Thaeai)

laifaandn 85% Arrestance alatA5909 ASHRAE 52-99 1178

= I
ENEILINN

Extended Surface Pleated Type Panel Filter

Glass Fiber mnuuunlddfaendn 100 Nadwmms (4 ﬁfa)

T3 2.5 lwmsAui (500 Wevui)

1yt 80 hanna (0.32 Thaeai)

il 255 dgana (1,02 Hnvedtin)

laifiaaindn 90% Arrestance 9Ta 25% Efficiency Talaadtang

ASHRAE  52-99 viaifieiiyin

Extended Surface Pleated Type Medium Filter

Glass Fiber with Aluminium Separator A3Nan ld¥eeandn 100
Aaawunsg (4 ﬁfa)

31 2.0 lwmsAui (400 Wevui)

14itfin 100 1haana (0.4 Thaeai)

1yitfin 250 1raana (1.0 Thaeai)

laifaandn 80% Efficiency dalnaataeas ASHRAE 52-99 vi7a

= 1
NELNN

Extended Surface Pleated Type Medium Filter

Glass Fiber with Aluminium Separator AdNan I aendn 300
JaaLNmg (12 5'1)

131 2.0 WwmsAui (400 Wevui)

T8iifitd 150 Ugana (0.6 Tnaadin)

T8l 305 dngana (1.22 Hnvedtin)

laifaeindn 90% Efficiency 1nlnaitaae ASHRAE 52-99 w3a

= 1
NELNN
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3. 1AT9TDILHINTAIAINA

WHaNTR9RNANTNNNL s nau AL Filter Bank axdiaaldlase (Frame) m@umqmmmmﬂﬁLﬂu@qﬂﬂmimmﬁmmm

v
Y o

Lmemmmﬁﬂmuu ] Iuﬂﬁ‘ﬂj‘?] Lmem@’m’mﬁ@"mqumﬂ IV’]N‘U@\‘ILLBNT]?@Q@']T]’]ﬂ@zfﬁljﬂﬁﬁﬂ’]ﬂ@?‘ﬂﬂ’l’mLL%QLLN

(Stiffener) AMNNIATFIUIDIHAR mﬂ?iﬂﬂimwmLLr;Nmémfmmmzﬁmﬁmmmmm:muﬁuLmemmmmﬁmﬁuj
y 4 as o da 2 4 = . 4 o, 4 4.
wazdaaaen N sanAuRRnfeTeIan il deanenndteresn1snanvireld daaziluiuy Front Service Watwkg

nsasanAlsznadniulasandarFaauuLain il sessire9anALsl szl TAT9eduRINIaseNIARLFadLly

WUy Spring Loaded Type

4, adnsnfilsznay

4.1 Inclined Manometer

o Y v

1434 Local Indicator SAAMNAUAATEILESBINIA EHILA1NasAa9anrLasAnsd Inclined Manometer 15

¥
g
a
Linear Scale lfiuiAzesaaufiuauin lugynganddasaina 0-600 Urania (0-2.4 H319917) AINAIUIU

a

o A = -
LATAN Lmu\‘imtﬂmmwm m?wqﬂnim

4.2 Differential Pressure Switch

©

o o

UINNABITANILALAARA Differntial Pressure Switch 19994104 0-600 U1@A1a (0-2.4 H298911) AN

Do e

MU UATAUMLNATTY LU UWERRA1919gLN s0]lNe LAANAN U AN AU ATBIUAINTBIBNA ATYTYIUUAT
ADUTNN9YARUIBILEINIBsRIN Al een 2 Aty Ay rountladunaen Aunsiinsaegluiasiazes
A X 4y y e o o 4

111 7 dryryrounaeadly Dry Contact audsaniugisruupauaudmluiansu auiswy

daNAUAAL Physical 284 Differential Pressure Switch

- Operating Range : 0-600 Ungma (0-2.4 ﬁfmmﬁﬁ)

- Maximum Pressure : 137U 70 kPa. (24 Vﬂmﬂx‘iﬁﬁ)

- Housing : Die Cast Aluminium

- Diaphragm : Silicone Rubber

- Switch : SPDT.

- Accessories : Aluminium or Steel Bracket for Mounting Pressure Switch on

Suitable Location

AU 5.
srungaNuLazglnsnl

Air Distribution and Accessories

1. ANABIN1392 LY

1.1 vieanlagialdusznevauannudumdngudsnsANadn linuunsgiu Nen. 50-2548 AINUUITBIUEY

o o

anz@nszyldmnauisuaginanin SMACNA (U.S. Gage) #3udsannnsnidenlduiuding@nuninsgin

v

A vy = Py 1o 4 o =1
AT mmﬂu‘lﬁ’lmmwwuﬂummws:qlumiwmdmm

ALAN 222
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1.5

1.6

1.8

1.9

a

Gage No. ANNNTAUNTASLNULAAN NARAnIeIdInd

anufany® (Normainal Thickness) fiaday
Jadlumng NINFRANIISLIAS
16 1. 60 275
18 1.30 275
20 1.00 220
22 0.85 220
24 0.70 220
26 0.55 220
28 0.45 220
30 0.40 220

anureaussanildeuudousingdl WdSagmuiiszy 1 lumeazide nrasveani |ANHUUITD

weindanzd (U.S. Gage) ﬁl%ﬂi:nﬂuﬁﬂaumuwmﬁwaj muﬁ\ﬁ‘%m?ﬂi:nﬂuLmzmiﬁm&?ﬂﬁﬂumwﬁ'imifﬂu

WU LAY EATIREAN ARG (Typical Detail) LL@:ﬂmzL?ﬁﬂmmu‘lmﬁiﬂﬁi:uifﬂuuuw%lmmmL?ﬁﬂm

azsiaaulmuninsgues SMACNA uazvize ASHRAE

FennssznevvieaniEndendninaal fail

- YiaanannLAsasdann iy (Air Handling Unit), Fan Coil Unit i1l Double Skin, AAaNssU18INA
Ausnana (Central Unit), ieananngainainnaL3qna (Outdoor Air Unit) Wilsznaurulnelduiin
utlaudl Seal ensUnsausauazduLlsznansae Bolt & Nut

- 7iaanann Fan Coil Unit Single Skin 8791A1 WASWAANIZUNEAINTALRNWIZWAY (Individual Unit) 1%
1lsenauriulneda Drive Slip ANNIATFIU SMACNA

TWnaaaaauauin LLmLmeanmauViﬂ@u’Lﬁmmﬂﬁmrﬁ“mmﬁm%ﬂm:uuﬁlu1 Lazaziewinnig udludle

AarToyymdaues tneld3s Equal Friction Duct Sizing

v ' v (73 ' ' v '
V’]’]WNIﬂQ“ﬂﬂQVIﬂﬂ’]uiuiNuﬂﬂﬂ’ﬂ 0.75 WM122IANNNINN RN

pad)}

dalAssasaailuuwuy Full Radius wayH e

3

o

dldanranilailesarnaaruninsaania WWlddeseainann (Square Elbow) { Tuming Vane A1x

=

saazidaansvy lFluuuy daldseaesriaaunan (Round Duct) 81ald Round Flexible Duct 2u1aLRsari
unulel
VieauMAunzgrIuRuEen uwsiasiaany (Duct Sleeve) st Rigid Fiberglass audasiza PU Foam e
wiwunlaidaendn 20 Ha@wng (3/4 19) windewiniuaunniuiseniunsuargatesinafosdannuln
¥ ¥ Y
nIauvialnsauarisaasnu
. Ay wmyy . > = = = o .
vieanililiminawiu uazisnguraiaansiemdnuaazidaa luunaanimnddesiung - gnseu uas
o a
SVAA
985DV DANATNULIINY (Transverse Joint) MaunAazdaganaanuuiiaadagnuliaieuen uaz/iive
neluvieas
o = 21 H . Ao v o ' ¥ o v o a =
ang (Screw) Aantnas (Bolt) Wam (Nut) Lazuyme (Rivet) wimnmmwmmmmmmmm Uanmnaiin 13
g4 o d
TUAMEAINLAVTAUAR LN

A5 uR19RAG Flow Measuring Port w¥au Plug 1dd miuaan Pitot Tube e ldlun193n Air Flow Port

v
o o o

a9 azsasRARIRLNNILENd1ATYI89viaad W Nviauanaanain Main Plenum %3a7via Sub Branch
a

fugnann Main Brain 172 Main Branch uainannyia Main System

Tasanslaaun J‘Stﬁ
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v
o

110 TTULYIRANAIUINELATAUNALABIR NP5 reaN llIAY 1% 1096790 IMaTeaN AN NANNALATENTIaAN
500 UnaAa
, oA ' . v , oA o v 3 a I3 o o
111 NIFRTeNVIaANANNLLIYING (Transverse Joint) Aedmarianfualevinuilay wazilviulesiunisi

112 nssledienvieannuuwIztedviaan (Longitudinal Joint) Fasdiasnedanilaiunisiadnnaanmiinenare

Duct Classification
P o ¥ X ™ o o edey = oY ' )
ﬂ’]ﬁ‘L@ﬂﬂﬁ‘%ﬂU‘ﬁuV}ﬂ@M@zﬂuﬂ%ﬂuﬂ’]ﬁuﬂu@ﬂﬁ]ﬂﬂi‘ﬁ\ﬁu mummﬁﬁu SMACNA Sﬁﬂumﬂmwmmumﬂmﬂu 2 ﬂ'Z\!ﬂJ

salii

2.1 Y18aKANALAN (Low Pressure Duct)

8

IaeaFannstsznauvieananusatasldaunaANsultifu 50 mm. (2 inches) 11

22 yiaaNANNAULNWNANY (Medium Pressure Duct)

' v
°

IA798519n13U 3Enauviea AN UL BN AR L I UNE9A9NNAUIEUINE 50 mm. (2 inches) WD 100 W,
(2 W 1w 4 19) 11 dmsnanFaldiiu 0.28 CMM (10 cfm) sl uen9viaas 30 X. (100 W) NANAUNAGDL

100 4. (4 W)

U921NN109V 8 AN

o

yieauumaAn T Nsszney wavdnsnennsldanld 6 dssanddl

- YieauTTiavaLy (Rectangular Duct)

- viaanaiinaenanuazaianags (Round and Oval Duct)

- yinaNaautiianan (Flexible Round Duct)

- NeaNgMILIZLNEaINTIAAN Hood 184¥WasAsa (Kitchen Exhaust Duct)

- VieaNFMEUIE N BN AR NAUTITE A TANg ey (Corrosion Exhaust Duct)
- ‘Vimuﬁmwﬁ'uj muﬁ@xﬂummuﬁﬂmﬂ@m@uu:uuf: uaz/vize Tuuuy
MeaBanveaieauusazszn il anudervunselid

3.1 vieauTfaay

n. viaanlaeioliiflunesangldwasy Usenavauainuiumdn Fauenudingd sassnsasiuninlg

o

&angAneuliunnugaazsiaeniiugag Zinc Chromate waz@nineuan

'
= v

1. vieanAasNnaulunjqaiiundn 300 HafwAs (12 19) axfaevin Cross-Break WAZHNNINLEN

18912481 (Branch Duct) ALFRIF AR Splitter Damper 38 Opposed Blade Volume Damper 0 96

uenvie
3.2 vinautlananuazafinggg
n. vieanlnevialiifluvieangiainanvienss UsznauauanuiumanGaueudinza seasnsaawuivni

Widanz@nenuliunnugaazfias nsiusag Zinc Chromate uaz@ninieuan
' v ' o @ . .
7. vieanazfaatlsznauiluvieandniFaguniainlsesiu (Factory Fabrication)
' = ' dd‘ A vl ] o < ' A
A. vieaunanviariaasininenlddl 2 dssinnutismuansuzaesnsiduvieanss
- vieannfnzidunuuwleng (Longitudinal Seam)
- vieaundnzdulugilaanaean (Spiral Seam)
mswenlinslsenaunzidvansulaavszyldlunun uazsmeazidaadoulanlailaseyls luuwuy
A a v ' ' Aﬂld < =
wseneazien Wneduduvieasninzduidugannden

' ' ' ' ' v v al v v I3 ' ' dl o
B sRgpnIEITieanuiasiauazfad Iirauies Tneld HUARSLAUURNVIBANAMBDLUAINU

W13 ieNIRLIANNTUATNTWANWAEING 4 e UeIA 5 80 NITHINY
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' a

q, FREARNDANTENINMRANERUTRANANALVDANTRANAN ALARININ1TAARIAINALEAI LY wUL

13
a K o o

a A ¥ cY ' ' dl Y ' U a Y a '
Meazipen viieldgUnsnidedevieannuaniudvivlisevieansenstinnanlng wnizanguanvie
ANEAUTHANAN UATAAFAIRIINAILUEUNIRIEHEAR
3.3  vieaudeutianau

n. vieangeusiananazsiaslsznaudnidaziuiannissnu lngdsenavauainuiuegiilen Weadnta
Ay e = ' R ' ° ' a o = = -
Plaifnln Hpouvuwiuazlideanda 17 Tuasen auau 2 uiu Usznusia Aulaefiindeames uas
naludatlszany lnsiaaununsuliteandt 68 luasau, dusuriaannianavies Exam azfas

Wi Rigid Flexible Duct BsuluEFauilsenasauann Aluminum Shot

1 a nﬂqj v i = nﬂl A v o a
. vieanatinllazsiaaannsnagteyldlnailnssaanatFeninaeufaaansiuatio

' v o ¥ (%3 ' : = a6 ¥ 1 ]
A. vieauazsiaasnnsanuanuinldnuldlitesndt 750 dhania (3 19) warlgunnildeuegluda

0-120°C (0-240°F)

3.4 YiaNg1FuTIUNEaIN1AANn Hood 189edAsa (Kitchen Exhaust Duct)

n. vieanlaerinliizline uazuuaniamenaiedulmuuuuuazseazigen
1. uldimensievioan §uilszuigeiniAan Hood seaiesaiadiiuviassuiaeinis au
A. vieantsznauauglainuimanaAiAuuuetneies 2 JaA1NAs (0.08 40) seasanzdiunINLLD

£19 (Longitudinal Seam) T l435@anwintiu d1v5usessiavesieanuiazviawlildnisseuuuniin

utlaw (Flange Connection) Tnaifiasrinnisgasassialivialilifanisidudvsenanaesainie

|
o '

1 -:94/ v = [ ! nﬂl
B nzanaluarieanl sz Nl acnuata@aslaidaandn 1:500 LAZNAARAIGAUBINDAN InEanIe

Q

o

UannlansAuaesieanuwnsiFafwie Drain laduiia Inavia Drain 14 Janriewangudsnsd

g liifeendy 65 Radwms (2 1/2" ) uazlill Ball valve auwnawiniuviafinssetsdneiiveda-Tn

'
a

35 yeandniussuNIaIN1AA NNUAN AN ARNTaY (Corrosion Exhaust Duct)

>
=y 1 Y o

n. vieantnavinlidssnavauannuduman Faueudangd seusnsasiunvinlidens@nauliunnugn
Azpiganiufag Zine Chromate waxAnN1nIauen

2. vieanannsalsznevauglnuiaauniaaing (On Site Fabrication) wiseainsniszney g5aglun
a1n159971 (Factory Fabrication)
P Ry | A = 2 | Y P ' o

A, dvieanildidluvieaunan viverieasanisnidenvieannanildld 2 Uszinm Tnauds mudnwoe
1eanzLdLvioanAe

' dld 3 . .

- NBANNARALLILAINLUILT (Longitudinal Seam)
- vieanninzduiugtlaanaan (Spiral Seam)
nsdenldnisszneunzsidudneurlaazseyldluuuy uazmsazdandaulanlalisyyld luuuy

A a oy g 1 Aﬂld I3 =
mmwmmﬂmlmmmﬂuwmwum:u‘u‘uLﬂugﬂﬁummam

b a Joo . o woa o4 Ay um e A e s da
A vieanndndneg ludssinnilivwiudaedaunezy 1§ lunnoandides "Radagnetlu Uiy
nfauge Inelinvisiasuuen waziasulu
: & dedan ¥ o J 020y,
A vieanveanunni leunviseansmulidvioamag
4. au3UuNaau (Duct Insulation)

LoV TILI TN

'
1 a

an e lugiuilaznainiereazieenaeaddanfldnnduauiu warseasidenreIn1sR AR UK T Ui N A

Q

eazRsnmalll
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4.1

JanueauIUNYIaaN

n.

o

auaule LLﬂ’J’&’]‘Mﬁ"LI‘WNﬂ’] HUBNYIDAN mumiﬂ W ﬂmﬂil‘]_l Al

aunloufodwiufurieandeustianan TWHAMaNTRA

AHUN lidesndn 25 JadLumg (1 m)
pnmnwiduliddeandy 32 Alandusegnuisiuns (2.0 deusdsagnuisrive)
A ln

fAndutlaz@nanisinaanudeulaifin 0.038 W/imCK (0.27 Btu.in/ftZ.n.OF) i 1 HLaat

32°C (90°F)

a

aurulauinazsastinfnasiiu Aluminium Foil Tasldninatialdmialu (Hewie) Aluminium

a

Foil azfastsenaums weunasasuuan, nszaend v, lWuly IWwesndndiaduusa

(mesh reinforcement) waziiunasaniuly dautlsrnavianunaziininiulng Adhesive
aal 1 a a a aﬁl a [~3 £ = wa | ]

FANNNITNADUDIGIATNINAR agRilluunasanuanasa azsiasl  AuanTRTsuwinla Ll

m1N41 ACI Sisalation 431 %38 Flame Stop 524

AU bideendn 25 Raawns (1 #9)

pnmnwiduliddeand 16 Alandusegnuisines (1.0 Yeusdseagnuisrive)

R

fAndulsz@nananinanafewlaiifiv 0.038 Wim°K (0.27 Btu.in/ft’h.°F) iqiugiiieds

32°C (90°F)

awulaufazsastinfnadiu Aluminium Foil Tnaldniaaiinldfiale (Weuks) Aluminium

Foil azfastsznaumas wunasasuuen, Wulalniuanaiaesius uasutuianngies

a

waf daudsznaurianunariafanulneauiuusdaznssndsniman agitauesanuas

=

@3 avFasnAuaNtRNauwinlaldn1ndn Lamotite 8811

a

auquﬂfmzwmmwwmﬁm (Closed Cell Elastomeric Insulation) Mmmmu Rsail

i laitiesndy o vite 12 vide 25 TaAwas (3/8 vite 1/2 vide 1 49) psfiazyluuny
pnmnwdulidaandn 48 Alandusegnuisriums (3 Ueusseagnuisrie)
Tdanatn

fAndutsz@ninnainpnnafeulaliiu 0.038 Wim°K (0.27 Btu.in/f.h.°F) i g iads
32°C (90°F)

auaugdarzilesinnilannsoinliianieuen uaznieluwiesuisyyu wuy

fszmmwﬂa?vmﬂmumﬂmﬂummmu V\‘lﬁ

‘V]'NL@@TW] 1

wWuneluleudaefia Hi-Temperature NRANun ldaandn 75 Aadwwns (3 19)
Auvunudulideenda 32 kg/m? (2 10/t
laimia

o

Anduilsz@ninisinpannfauldiiu 0.080 Wim°K figruuugiliads 200°C (0.55
Btu.in/ft’.°F.hr Ngounsiiade 390°F)

[ ¥ RX a o L. . [y a a P ¥ L. .
auulauinaziastinfaiu Aluminium Foil Tasildn1naiia ldma o (bNALKI) Aluminium Foll

avsaglsznausne weunaaasuuen, nszawain, idules  Twe @14 way

Tasanng

a =
FRANNWIZLN

€195 84 WITHINWITT

B BN IR UIADTUININANWNTA 1 NeayualA
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weiuasasuly dautlsnauiannnasiinfiniulng Adhesive ANNNTINATIBILAAENNT
nam agiilaunasannAnEiaasiasll  AuaNTREPELWinliaIndn ACI Sisalation 431
1138 Flame stop 524

A

N1aani 2

- el Calcium Silicate PRI lidaeNan 40 Fadwums (1 1/2 39)

- ANu iU lideandn 200 kg/m® (12.5 1o/t

- Y

- AnduLsr@ninisinAannFanlaifg 0.070 W/mPK (10.48 Btu.in/ft®.°F.hr)

- el Calcium Silicate axdiaatinfnnyu Aluminium Foil tasldniaaiialdfialn (1Hawia)
Aluminium Foil azfaailsznausag wiunasaniuuen, nszaaiv, wWuwlaiwesnang
EINLI waziiunasasnuly doutlszneuiannmaziinfniulag Adhesive MMNNTINATUR

1 a a a e‘d‘ a [~3 % =l e a 1 ] II’ 1 . .
wiazn19HAn agitenWeudnAnATaazFealAuaN RN liAINdY ACI Sisalation
431 9198 Flame stop 524

4.2 N3ARIRUIUTNYIRAN

' < -ﬂl v 3 a LR v v 53 a a Aﬂl 1= ¥
VlﬂﬂllL?_I‘LWIFlﬂ\‘iﬂ’]ﬁ‘ﬂ’]ﬁ‘ﬁﬂ‘ﬂu’lumusluﬁﬂ mem‘lmummmu‘lmm widAuane lundnunldddinauld

Y Y

P HINATI KR P ERATL GRAGR

n. vedeauifuioanlidsauumiianannsauusg 7 fald

- Tunsdlfldgesdrinanuidunisanndy vedeauduliiuniauandagauauatammn 12
adwms (1/2 1) viteaunlautawn 25 Daduwms (1 1)

- lunsdiitlailddesdmenuidunsaundy vedmaduldiuniauendtauauanamiun 25
fadwms (1 19) vileauulautauun 25 Dadwms (1 19)

- lunsalvedeanifuagluiesiiliueinia viedsauduliiuniauandagauauansmun o
LaaLRAT (3/8 T:q)

- unsdiviedsasduegludedliiiuenna viedsaudulifunnsuendasauausamn 25
adwms (1 19) viteawulautavun 25 Dadwms (1 19)

- lunstiviedeanifiuagniauananng WsaLTuunANTUANTMSE Vedaauiduliiy

NYUBNALAUIULNUUN 75 HARNAT (3.0 TW9)

v
o ' o

1. vierannaLiaNa LN AEaUIUAINTENTRARIULILIFNG < AY

=he

- Tunsaiinldgesdmaudunisanndy Tifaainaum

- Tunsinlilddasdmauidunisaundu vierraundu ldiiuntauensosauanenemun 12
- = 24 " . x
Hadiums (1/2 19) vizeaualaudanun 25 Hadwms (1 19)

- Tunsdivierhannauet]luieaniuainie Tiseainauiu

- lunsilviathaunauag luiasi ldisuenia viedaundulifuniauansasausuanamun
12 HadmT (1/2 19) viseauauleudauun 25 Radmns (1 39)

2
v o &

- lunstiviatanNnAuagN18uaNaIANT WIBLTUNHANNTUANANTES ietiaunau iy
NIEUBNANEAUIUELNUWT 50 HARLAT (2.0 1)

A. ViedmiuanALIgns TN AsauIunINTENsRnATULL N Al

I a nar-:ll S o a6 v ° [ ¥
- vieananALTgNEN lEnsfuan g limaslisesiuanu
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i '

'
a a

- veaNaINIALTgNEN N9l fuan g Iienad(Pre-Cooled) liinanaumudsnisly
¥
ia .
q. vieandmiusruuszuneaIniA LiusauusNtEn sRaRuLL AN A
- veandmiuszunaenaialylifeainauam
- Tunsainldgaelinanuidunieanndy ieanszuigan1ANtananesilsuanniala
2% £ %
FRIiNauIL
- Tunsaln il dteedmanudunieannay veanssunganiAntnanandeanUiuannieled
FHANBUANAILRUIUENUWN 12 HAANAT (1/2 T19) visaauauloufonun 25 Hadwns (1 19)
Q. VieandmilszLneeINIAAIN Hood 28sriadnialinauiunaeniduy

Aﬂl v Y o ' a Aﬂ’/ Aﬂl ' ?:/ v o : v ¥ a J
AUNAZYHNAUIULTIINUNDAN LTIUNRNNDANUU 7 AasnAMNdzataLazia il @aneu

2
o,

b3 v
A a

NuRansuaniaanyianun (Bndusie Flexible Duct) avsasmisasniagiaifma Wldindanen aq
o v v
azinsuauaule

v o Y

v 6§y v i 1% a a a o .
anldausulania nasessevesaniulauitazfiesainiusamlegiilanainiinialuda (Acrylic
Tape) 1uandslaiieendn 50 Nadlums (2 @a) Bndunile

v ¥ v 1 -ﬂld a a c:’ 1 1 ¥ v v 1
fnldauaulanio iaannuaunm 475 Faawwms (19 10) wazlunninanizaulavias viaan uay
sudariaaniis 2 Au Wldnzywianumau (Mechanical Pins and Self-Locking Washers) 8n5in
matl Rapid-Setting Synthetic Elastomer Adhesives Luangnanunngninaiumn 7 szazlaiifiu 450
Haawns (18 1a) ieeaiuliliaucwrieaunnueuas ganeazidunnisfnsslu Typical Details

s8avLdsANIIAAGA (Mechanical Pins) d111suauaulenda

1u1AVaaNN319auTa g q7UIULN9 Mechanical Pins

- YIRANUUIA 450 HARLNAT (18 ﬁq) LAZLAN laisasld Mechanical Pins
N9

- YIRANIUIA 475 HAALNAT (19 ﬁfa) 19900 14 Mechanical Pins 1 L02 AW
NAAWAT (36 f:q) ANNENNUENVIAAN

- YIRANIUIA 925 AAALNAT (31 “ﬁ’]) 141,350 14 Mechanical Pins 2 402 AN
LadAT (54 ﬁfa) ANNENTIVIAAN

- YIRANTUIA 1,375 NARINAT (55 ﬁq) 9 14 Mechanical Pins 3 L02 AW
1,800 HAAWMAT (72 f:q) ANNENNUENVIAAN

- YIRANTUIA 1,825 NARALNAT (73 f:q) fla 14 Mechanical Pins 4 409 AN
2,250 HARLUAT (90 ﬁfa) ANNENTIVIAAN

- YIRANTUIA 2,275 NARLUAT (91 f:q) fla 14 Mechanical Pins 5 409 AN
2,700 HAALUAT (108 f:q) ANNENNTANTIAAN

- YIRANIUNA 2,725 HARINAT (109 ﬁfa) i 14 Mechanical Pins 6 W02 AW
3,150 NAAWNAT (126 f:q) ANNENNTANTIAAN

- YIRANTUIA 3,175 HAALWAT (127 ﬁq) LAY FRsrezvina iy 450 HARWAT (18
Tunynan f:q)

T Aluminium Foil 18491 uieaxfisesnaanvideanann axdesdlntandae Acrylic Tape lfGauas

TneinLsnnnananaldiFey avanuazuiaainidenauasdaiusae Acrylic Aluminium Tape ‘I6f
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4 . 4 o U e d. ve o “
o, nnanuausasiurieasieasiulildausuniuresnldiuacnd@owis videgnna uuuwainnig
KUY ATFBITRSUARELHUUMANEIUAINTAYU 1.1 RadLuAT (0.04 19) vizedanzdwas 20 Tnauen

PAUABIAUTULAZABIATUAY AIULBALTUGY 150 FAAMAT (6 H9) AIUAIUANALAINT 50

o =

Hadwn? wazsednlanoyndngd Wnaanwian ANNNdsaeeLEusesfuauIunuTiaaNiie
o v v vy 1y Ly ' a a 2 = . .
wuFauferudn avsiaaanundelitenndy 150 Hadwns (6 1) paeazidunlu Typical Detail

v '
a o 1 =

B, nsfnssieanninieiull gunsnluanwesesfnseiscacliiiu 1,500 mm. auIRLRIVIBMEN

o 3

FAFUNBUATIMANWIIUNE ABIA1UITALNANTUNANTL LI AN AN AIUBIUAN NAaRAIANN 430

N/mm2 lwiaan 2 dalus istisnanisgunsniuaourielidnasliaonsfiansouneiysls

7. Uszifin (Gasket) wardangniasin (Sealant) davdudanaiialifialv (non-combustible) uay

v
o ¥

AARIATNNIRTFIUENAR
1. deuilatinisresieanuargduiunagaeuviean AvsdnalusiunisiuizanuaraanAseaiy

Futeted nvaadmany

ginsaluantinuazivanuaaunaas (Duct Support and Hanger)

5.1
5.2
5.3
5.4

5.5

5.6

5.7

5.8

5.9
5.10

5.11

5.12

v
o Y v a o

URNFRIaRIILINLY, danuavginsaandudmiunisin uasiinssginaniivdntinuas wanuviean

o ¥ ¥ o O = =3

UR9FB93ATILLL Shop Drawing 784giinsalimantn uazmanuaauvieaniiedeneeysiney Andiunig

e e

=< 3

7ilp giine FBnsdauardasrazszndnglnanivints uazwdnuawisanuansliluuuuuas menis

nsuaauiinvie fesArilededneuenis i anunfafe uaziimingevia sanisgUnani Aeseuuvie
Wundnlunsfiansunidenaiia uazauinaesainsalwanta uaziwdnuaou nstianuaeundniasumanlild
Expansion Bolt ¥ ldtudisnzi/tin (Power Actuated Pin)
gilnsafmdniiauazwdnuasuriaan azfasanisniussiuligaautesadls nsvinndgasas sranals
Ufuszdv Inedindaamaeainnisdulientfussduudalideandt 20 fadiwns (3/4 1a) uazlienafiunda
FLALRANRALEY Support

- @ = @ : = o & S vy 4w : =
gunsnfindnde uazmdnuaaurieanannsndaiulasandnidereuninliatneiuag lngviean aunsodn
uwaznsa lfatinvlaensiy
Ve luluiue winaaTuuIAsesdl Support furhuinvielnadesesuvieluutouerLaTLUIAY
v v o o %}l o =3
Mt Sleeve iussasiusihmrininefinun

6 @ K| =3 ' v =
gUnInindngn uazidnuauiean azfeelsznauuasnIAnnanlsnnu
gnsnfindndn uazmanuasuvieannsnsInaluaAng uifnssey luusnunay uasgnianden e (g
¥ & ¥ = ° Aa H ¥ = o v o v o A v ¥ ¥
Wosuumines, Weaazesnniialeun, Waseseslfuennie, dasafauasiesdnia  usu) azdaanidae

Epoxy Red Lead Primer 2 944 wazn19iusaed Epoxy Black Finishing Paint 8n 1 4

2
=) o 1

gunsafndntin wazimanuaauiean dsRafwnneluetas mutsma o ) Aldfianauuas dandeu

v
o &

ArARINAFaY Red Lead Primer 2 §1 wasn19iusaa@ Alkyd Grey Finishing Paint @8n 1 44 58m 4n3 wae

Ll

WAl azdealy Cadmium Plate Steel

v

WAIANNNIRAFITELLYInaNTIMNABELFRtUdY fawinnismsasasuuazliuszivliient useiu Ngnseg

da9LlauTnIg (Access Door)

6.1

v
o

D= N = = Py > Ny v . ° a a
AyAaINd el ALTNIg (Access Door) mmﬁmmmuﬂ’mm‘ﬂm’mlm%ﬂﬂm WUIARLINFAT 600 NAALNAT x 600

HARWNAT (24 U9 x 24 T9) AunaAARIRINAININITaNE MU T ALTNS Fire Damper 9)nm, VAV Box,

W13 ieNIRLIANNTUATNTWANWAEING 4 e UeIA 5 80 NITHINY
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a

Motorized Damper, Smoke Damper, Splitter Damper a8z Volume Damper Nrualulangn 0.1 AT1auRAT
(150 M13749H9) 7)NTA Access Door azfBAUfuwlLILNUALY (Hinge) § Sash Lock etinsiasaassn Haauiiug

o = @ a o o o da o . S v
viudaulazidyiiu Neoprene fanvaulnasautiuaInATILas Access Door NAARAILUNDANNHRAUIUYN

v o :l/ g ?:/ v o ¥ a = o Aﬂl Y v
eyl 2 du izmw\‘muqmmmunumwmﬂmummenuﬂwwmu

q

-ﬂl M v ] S| a Y o :l/ Yo Y v ¥ o o ' ] -ﬂl
6.2 Wasanuuuuldidsrydeadauinield dsiudiudsieadudivunaauaziiuiiaesdeudauudie
neRsIataNkAzLINYiean  vieul 1ATes uazginsnling o aunisvylude 6.1 iauereenlFseanin

newnevindn ArldanelunisvindeadaliedluacniutnreuaesdFuang

7. Flexible Collars

[

' U dl k73 v A v v o %; v 1 v ' U
BAA8R1UN MN18UANANANIAZARILARALIALE Neoprene “Lummamuuﬂm ANEN2TSTNTasaa el LTl 150

a a

Radwwns (6 19) lunsdinsyy WWldvieaunandeu (Flexible Round Duct) dususiadiinanaas Avuenatesvieaunas

LR y | a
aaud lifaazaailinnuennldiiu 3.0 wes (10 W)

8. Damper
8.1 Splitter Damper

Splitter Damper azFaaNIuInNeaLBeAAILEAS UL A TUNIARELEUAINTR TUIAANNYIUY ANHLLDT

o

INSUBIVIRANTNTL ANENQ189sa L 1.25 Winvesieaniuanaanin Audunesnfessamangudansyd

f
(Push Rod) gmiut5usumusly auaduinaugnaslddaandy o Hadwums (3/8 i)

8.2 Volume Damper
Volume Damper Aunnnludies (Single Blade) #3aunanalu (Multiple Blade) Tnalud5uusazly a4
Multiple Blade azfasfiannundnelaiiu 100 Jadiuns (4 fi) PrmeluFumuAInd e svian uslyl
AU 1,000 HAALNAT (40 ﬁfa) danlutsuludenndnsldde 350 Tadwns (14 ﬁq) anendeluiluuuy Balance

Type faludsenavauannududanzduunlitaandn 1.6 Aadwums (Gauge No. 16) 2euluiuses (Hemmed)

o @ o '

\uuuy Interlocking edge unui§uly (Damper Rod) azsiasiidanasuniiaiuindniatianzqsodiaanniu
Bearing Plate afaidu Lever Type Locking Device unuluazieed Nylon Bushing 1138 Bronze Bearing

Sleeve 78951, Damper TanAnanaluazfasdnluiuuuy Opposed Blade 1Hm Gang Operated

8.3 Fire Damper
Fire Damper vizaaunuln azseminiulaeiseaziBeansuansluiuy aunulazdasdasmsluiununaiul

A Aﬂl [ = o 1 A =3 o A : o
nnaavzantNAlsnglusuy Lidrazliszyuansinueldluuuuvielaifiniu saFeuuazluvesauiul

v o v 1 =3 o ) ?/ v o o o 3 U A ' o c:/
qzﬁ]ﬂﬁ'ﬂ’]ﬂ’lﬂLLNum@ﬂ‘gU@Qﬂ:ﬁ@'ﬂ\ﬁﬂi‘ﬁ@ﬁ‘qﬁ ZQ'W?TLINuﬂVluiWuﬂF;lﬂ’]’]ﬁi‘ﬂWﬁﬂU 2 dqlug Auanunmlunig

nulnlavsaslitanndn 1" dalua wazdusueianuliuannda 2 dalug acuanralunimulnazdasls
2

Yaandn 3 dalue wazazdedlaiunissuseaanannTunldedea wuw UL Wlwsdu Fusible Link 224 Fire

Damper Wuadiavasnvizalanziasnazaafiqavasnasanegandtgaugiansldeu 28 asriaaides us

)

v A

proaldangn 71 asAmalEas Fire Damper Nitluafingaazfoadanldyy

a

=)

4 g 4 PR
bHBLNUHALAN xmﬂ\iiﬂﬂaﬂfﬂqmq

ag/lunszuaninia (Out of Air Stream) tanewauyNqn NRAWTWINGR

Q

egjarfasiteniniua ies

See

v '
=< [

41 0.60 x 0.60 M39NAT ARATING"T Lane WeausnTugUaTNE Y uasTivieanazFasidedanda Air

Tight Wewdnilasu Fusible Link I&f

I 80 WITHINN
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8.4 Low Leakage Volume Damper

Low Leakage Volume Damper azfiaail Insaasaiiuifeniy Volume Damper wazlasunnmagaeunissain

Tzl Inaaziasildinuasa il

MAX. Leakage AT 250 Pa AT 500 Pa
L/s m* 23 30

v v
o

natimamageusieadullniuninsgiu AMCA 500
8.5 Smoke Damper
Smoke Damper 34ldiUszUUszL18ATY (Smoke Exhaust System) azfasiilasaasradulaeaiu Volume

Damper wazlAFLLATRIMNE5LIBIAINANNTU UL MINNIASFIL UL 555S Leakage Class |

@Un 6.
UUININAN

Diffusers and Grilles

1, ANARIN1392 LY

3 = 1 Aﬂl o v -:IIQ :l/ ?:/ v = 9; A
wmmn@mtmmmLmtgﬂiwmwmuumifﬂmmu ninnaundasenteluan A afaslnesin e 19999

% o dl . a‘/ a ?/ 2% a o o A M v v [ d‘ v
sauAunaslnietaaiuani nsfndssaauuuddniuadavizadiinaiu LL@%M’]HLLNLLWJ%LJ»L’]Lﬂuﬂf;l'mﬂu NUININAN

ppy o Aa ¥ ¥ a a ad A ° o o A
AIHAU1 @VUNEININNFAAFINILWANDIANT Iﬂwq@m’]']‘ﬂﬁ‘ﬂ @ﬂu‘wHﬂquﬂm\?’]uﬂqﬁuﬂiuﬂqﬂﬁﬂ\? WQ’Q’]H@NWﬂﬂmiu

= -ﬂl al o vl 1 o Y o 1 -ﬂld I-ﬂI [
WumReaiy Wikawawiniy walildinaneniaun lnangadunoe

2. Ceiling Diffuser (CD)
WianaaNLUY Ceiling Diffuser iluuuuansan|azaus 1 09 4 Aaneauniseyluuuuvinsos Extruded Aluminum,

Removable Cores AAGIuBUAWABULL Flush Mount wisadnaeuuinininiduuuuanteugs Wansudy Surface
Mount  Opposed Blade Volume Damper yjn#aansuaziniiuifulsuiuan arunsndsuusslalaglsisanen

WinnINean

3. Supply Air Grille/Supply Air Register (SAG/SAR)

WNNAaNWLL Supply Air Grille 1188l Extruded Aluminum luil5ufiAnnanisanaanlaialuuuifiuay wuineu
(Double Deflection) Taslulfunnetauiunarainnsalsuiianiarasuiaz lulslnedasy lulsu suniiAnsaluiunsa

doumunasialuluiuau uan1nanuuy Supply Air Register ansnizindauiy Supply Air Grille w¥ausisdl

v
v v o v

Opposed Blade Volume Damper AAfIANUUAIUTNANA ga1xnradfuwsalsunaianlalae lisasnenuinninesn

4, Linear Slot Diffuser/Linear Slot Return (LSD/LSR)

o

2478aNLUL Linear Slot Diffuser wae Linear Slot Return %inmagl Extruded Aluminum Me9angautedipeizanans

. Py . S e " . a a <
daenfannansaniiaviunisuanuaznigluiiuauaua1anfaanuuunlidesndn 12 Jadiunsg (1/2 W) WAz 9

a

Haawmsg (3/8 %) Auansy AuNsryluluy desanaanwsiazdesaunldiiiu 25 Jadmns (1 19), Supply Air Slot

'
o a

avpaalutiani ldUsuRanean@entimanuls
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Return Air Grille/Return Air Register (RAG/RAR)

WinINaNNAULLY Return Air Grille vinsiagl Extruded Aluminum flufiafiauduiundaninlusueuauinguiseann
45 89A1 UHININANNALULL Return Air Register aneauzinilauny Return Air Grille wianyiall Opposed Blade

Volume Damper AARIALUAINTINNA dm15aU SuuisBunaianlalng sl fasnenutiinin

Transfer Air Grille (TAG)

£ o

WnINANNAULLY Transfer Mnsael Extruded Aluminium #lufiauduiumiininlunuaueu vinyuilszunn 45 a0

v

NRAAAILUNITIARAN TN NNRANIABIAUUBAEITS

Fresh Air Grille/Fresh Air Register (FAG/FAR)

wiNINANL3gNIULL Fresh Air Grille ¥ndae Extruded Aluminium Slugafnwiuriumdinanluuuauan fys
Uszanns 45 89An MENINANLI4NILLIL Fresh Air Register Snmmuziilaufuvdanan Fresh Air Grille wiaakad
Opposed Blade Volume Damper WazA1a18 T uuN A Rndagundantinninanun sl suussFunoayldlne laides
naavinnean Duct Transition MFeinl FAG/FAR fifuauatnmeuaneiaslngnss (Unepsianaazidan FAL -
Fresh Air Louver) azsiaaifluuyiniiugy mezﬁmﬁu'ﬁugﬂimaﬁw Slope maadvn FAG/FAR Lane witertesiurinlua

Wnviaan 19l FAG/FAR #iaail Filter 1iim PF-1 saenanalddnazmuua i lunuumza lifinns

Exhaust Air Grille/Exhaust Air Register (EAG/EAR)

WNNINANTZLNUBINIALLL Exhaust Air Grille insiag Extruded Aluminium fluiausunuuiinanluuuauen vy
Usennnu 45 2961 MININANIZLNEBINIALLL Exhaust Air Register HaNHouzwmlauuinnan Exhaust Air Grille wiax
o Opposed Blade Volume Damper AadanuMdmTnnn aunsoliuusaBunaan1leg lideananutiinineen
Tneiannz EAG/EAR (Ln9pssanaaziden EAL - Exhaust Air Louver) nildesanaanuanatpnsinenseazdesiuuy

Uty uazazfeaswu Duct Transition 1% Slope Wnaaidnyn EAG/EAR ane iatlasiisinluadnviaau

daud 7.
aunsnfpaduides
SOUND ATTENUATOR

ANABIN1392 LY

Yo U v o a :l/ L o = 3 = o ' o -ﬂl o Aﬂl 1 Aﬂl
Frudesesdnm uazinseglnanifasiudesasien uazan@esiinialuieas duitasnaninaniegneluazes
whasifiu deaztnenenldgnaludesnlfueinals svduaeadasnisuiesdacliifiu NC35 wienmuaszALves
@enlFluuuuuazananis

Janapduidasisnnanldlsznauiuginanlanidevaziosldaiin Elastomeric tanella dsznauiuginanianides

aeiaatinnFanviall Perforated Steel sheet uviuandu inetlesriunisngasauuazunsnszazeian
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2.

1l3nvevailnsnianidas (Type of Equipment)

2.1 a1lnsalanide (Attenuators)

- a P A 9 oA a o o a a = Y
ginsnfan@eailuafndwdeniiudi viaslansenszuanazfesannsngaduidasidean@awsldnunig
10991n90l619 7 aUnsnlamBesazdeseanuuulianiiiiu (Channel Velocity) Haanuialaifiu 9 lumssie
3l (1,800 Wastaui)

e A A A
n. qﬂn@mm@mﬁum@mmmum (Rectangular Attenuator)

gilnsafani@asilsznaudansiady (Casing) uAaTLHULLI (Splitter) TAEVINANIUAT LK ILINALFR IV

eHBaNaNugany® Jaoununlitesndn 1.1 Jaawmng (0.044 19) N17FallsznanululLiaen

§

o o

v 1 v a t'i/ ' v & ' L3 = Y o ' v waal
R w:mmiﬂmﬂmmq TREHUFADISFADILLIILLTY Zd’luﬂ’]ﬁ‘ﬁ]ﬂﬂqﬂﬂﬁ‘m@ﬂL@ﬂﬂLﬂWﬂUWﬂ@N@xﬁ]ﬂﬁi‘mﬁ

AaLLLtNw auwin Tl

o

URwarsavauenuantRlunsan@aalunn 9 Avuinaandas Octave Band 11 Usznaunisze

e

S

WIANAUNTAAGS

o

'
o v v o a aa

JRTABNLAIE ZW! Wﬁ/'i_ILZQEI\WNZGY]u IneusAazAUAY MQQI‘HQ@WMWHUL@HQ‘W ﬂ’lqﬂﬂuﬁiﬂiﬁﬂﬂ

St

a

v
a o

N1 50 HARLNAT (2 1) Luﬂﬂ?vnﬂ‘uLm‘-a%mmﬂmwumummmmm Fudeanavuandudanszuaan

2
a a a a

ﬂ’lf;lLLNuLM@ﬂﬂ']'LIZQ\‘Iﬂ“’ZQTuﬂNﬁ‘Wi‘uV]Nﬂ’l']llﬁu']illuﬂf;lﬂ’l’] 0.55 NAALURAT (0.022 m) LN@ﬂ‘j‘“’ﬂﬂ'Ll

il
'

Beufasazsasiidasdneliainiaiuls Taefianundneatsendng 100-150 Ta@Lwms (4-6 ﬁa)

v 1 =3 o a a a

v o o a -:IIQ o :l/ v v
muﬂmwmqm@mummwﬂm VAN ULNANBTLANNCATUAN TN UNNATURUAN (Up Stream)

a9
'

uazilanzas (Down Stream) azfiesgnasnuulidansuc Ay Iaannszuaau (Turbulent) uaz
ANNHLALIANNLANIA (Air Friction)

q, giinsnlani@entiansenszuannay (Cylinder Attenuator)

gnsnfandesdsznaumasiags (Casing) uazl&nans (Core) naanszuaniiaumduein-guenansly

al

Yasndn 100 NAAWAT (4 T9) Iaeviasndanazldnaneas Faan1m e wd A naNUAINLaNT AN LN

Y 1 a a Qy =< k% o o o v a dl Y o
laitfaeindn 0.25 Raawwms (0.034 H92) nsdlaldnanadnAusdalfldersunlifunssaan Tnaanuau

a R 1 g c:l 1 s = ¥ o ' A L] v =aal
mrudinldmaTuannan 4 3u ﬂ’]i[ﬂﬂﬂ"ﬂﬂﬁ‘m@mL@ﬂ\‘iL‘ﬂ’mU‘WﬂﬂNWﬁ‘ﬂﬂﬂﬂ?m@ﬂ@ﬂ@tﬁlﬂ\ﬂ‘ﬁ’lﬁﬁlﬂLL']_I'Ll

y Y
LA

v

fiudvazsacianennantm lunisanidesiunn  Anudnaeedae Octave Band ¥1isznaunisve

v o o

o a4 Aa K ] a a iy \ : v
AZABILNEUDNAILY @Qﬂﬂ ULZQF;I\W]NP]’]’INVH']VLNHQEIWN 50 HAALNAT (2 U1) ‘Hﬂ\?’]']\'i“ﬂﬂ\ﬂfgﬂ@']\iélﬂ

Uﬁ‘ﬁ‘@ﬂ’lﬂ’]@ﬂﬂﬂsﬁULﬂﬂﬁiﬁL ZEN LNﬂﬂﬁ‘xﬂﬂUL@i‘@@xﬁ]ﬂ\‘lﬁGW]'LIN’Jﬁu'ﬁﬂﬂﬂ’l@@@jﬂ“ﬁﬂL@EI\WN'MNWV] A

U

a

nezuaaNmsuNuanaudaInvaaiiadignguniacumnlidesndt 0.55 Haawms (0.022 W)

n1sAMEY (Installations)

' v
o o A a o a k% Y a Y v

angaduden WaRnAiEauFeauda Rowinsecliadn 11a wienge sau aanean wWagnnszuaanimaeulidnazeylu

o o o

seMINNeRARIMTeNIsduANLNG Jangaduidesazfesatluaninhany sl iWensaasudugadinn Jangadu

U
'

= P o <l o A s A " v | 13 o v a ° 4%' 1
@eanidevng luaneyan1saudena annisduazineuna ﬁﬁ‘ﬂﬂ’]i‘ﬂﬂﬁﬂiﬂ Feufaannldin ANTTTITAAL @ﬂuﬂumm

R~

Wi ldeu dovlanssscliludaiiadigadams azdeaaaulilug wisaliinnuadtaseaadeanspanaxany
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AUl 8.
aUnsalAIUANAINLTITR LYRINE AR TNITULAANL
AC Variable Speed Drive

1. ANARIN13 e ialll

1.1

1.2

1.2

1.3
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!
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Rt aNyInl

gunsalrrupuANiarauarieaiuiunInggiu (Standard Model) fiasdsznauidugadifantainiseu
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fnalszime Ingrun1smaauNIAIgIuAINaNILEY JRARAzfesdlfunuaiianasnialulssma uaz
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U49azFiesRnE Harmonic Filter dsznauduginsniaruanaaniiaseuaesnamesinaias Taeiu uaz/
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198 aAAAU Harmonic TnazfadinnaAaaLLasA1WI UIUIATAY Harmonic Filter Wﬂmd@ﬂiﬂnﬂﬂﬂﬂl’ﬂ

'
A

[ @ dl r?/ o =3 d‘ v Yo v v o o
gunsnlrauanafaseuiileglnsaiianualuaiansinauduiiugs fiudeasiesdnmginanlinaau
Harmonic Tuszuuinaasanasivensaaaaudna luinusMsasudlaiseasnsuls

Controller Melugn VSD azdasaunsndansiaidniu Network luszuy CMS el
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gunsnfpauanAFsauazsiesldiuszuuinin 380 Taarl 3 wa 4 ae 50 1B uazasaslAmaNLR ANl
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=

2 ¥

©

B

Solid State AC Control Pulse Width Modulation

Voltage Supply : 380/415V +10% - 15%
Frequency Supply : 50/60 Hz

Voltage Output : 0-Voltage Input
Frequency Range : 0-120 Hz

Frequency Accuracy : +1%

1 Rotational Direction

Ground Fault Protection

Acceleration/Deceleration Time : 0.3-100 SEC.
Display : Digital
Protection

- Braking Resistor or Braking Unit

- Over Current

- Over Voltage

- Under Voltage

- Over Temperature

- Stall Protection

- Internal Equipment Failure Codes
Operating Temperature : 0-40°C

Storage Temperature : -25°C to + 70°C
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. Operating Humidity : 90% RH
BN. Automatic Start Boost
[ Remote, Fail Signal and Auto Reset
p. Voltage/Frequency Ratio Adjustment
5. Preset Speed
0. Control Signal : 4-20 mA.
9. Vibrations and Shocks : Testing according to IEC'S recommendation  68/2/6/FC
4. Degree of International Protection: IP 54
doudi o
szuu i
Electrical
1. armunsialyl
n. sz iiiavnedesaenadesiuszuueanslviin ﬁumJqumﬁé”urémﬁmﬁmlﬁ’faizuu”LWWw%\mumﬁmmﬂgj‘m
WL LL@:ﬁﬁmumﬂglmmmm:@ﬂmmmﬁ
. szuvlwAdlu 3 Phase 4 Wires 380 V/220V 50 Hz.
Y Connection System Solid Ground.
A. ssuvRnesane Il dusad
Phase A Aan
Phase B G
Phase C Fniu
Neutral N A1 vizamn
Ground Gr. Adau viTe@annmaed
e/l ReAmuA R @ iFenlsnd Wireruni e sinareana faedaifuunly
1. nssieasiutedssuu i uaznisreasiuzesgUnanlliin deaduldnungaenisluia uazuinsgiu
2@
2, ana I
n. ldarimueluneus AIBLAGNINEALIBEANITAAYN Lmzmiﬁm&%mmh\lﬁwﬁmmu
1. seanfiudnedesiom uazinmeang i daldrzyludermunt uasduansldluunyangliiniome
Ve Atatesianenenuaznneliennns seuduldmuninsgiuanslni we.n. 11-2531
A. fvhandeaiiunesuns uasdluliaude 5. 109 1.e.0. 11-2531
4. auauaesdng ideaadullnuda 5. 1ee w.a.n. 11-2531
A wWasnjuaesans Windeadulsnde 6. aes w.a.n. 11-2531
Q. eaziRanvasds i
- aneuuy Feeder 1 ldane THW
- AnendastionARINGn 6 Asafiadmnslldane THW
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nsseanelinu virauenanAs i ldvmeIannzuLL Cast Resin ¥i98 Epoxy

v
Y o

nssieanedngUnsndlwinnlddaseuunivhangtin sield Terminal 18aldirsasilanadn (14 Cable Lug wu

B o

)

Cable Identification @18 TR M uNARUa"89 9809979 FeeineRAUUa8UaDIUIALAZI9RT W AAITH

B

azmINuN9Lngeine

o

P8aTBEATINTLNUBNLITNOLAIEIWIAANY, WATUAT Load NIFAWFL Colour Code ilusisil.
(1) Phase A @
) Phase B Auna
3) Phase @ audu
(4 Neutral &uavizen
(5) Ground ATeized dennmaes
. nsRnsensAuae i Fednseyinnnendsnimneiesesdns nasdTeNnaesRane uazglnsnlsng o 1aia
Brufasudawingu ginsainnshsangiWinazsecfes luansiaziduaralnusdazdos Fudldinscssanvie
¥ Y g ¥ 1 =3
for/lFlwiedesaneasaminatnuinann

A wnitldezyiuatinedu anelriazdesiinuneluidinndy Upstream Protection Device
3. viafasaie i
n. iyl %ﬂﬁwwum“lumuﬁmﬂuﬂqmma:@ﬂmmﬁmm uaznsRnRaviesenanelviin wargunsal
2, WOULA HFUINATABITAU wazRmRaviedanane %ﬂﬁ@xﬂ'ﬁuiﬂﬁwumﬁ wazsauansldlunuunnilsenas
A PEaTBEA2TAR
- Intermediate Metallic Conduit (IMC) fadtiuriamanuuiniiuauaun1squdIns@d wse Hot Dip
Galvanize ¥udouaziiifuingugnaialyiidannds 1/2 i
- yiasau (Flexible Conduit) viegaudaafuun i
- Coupling and Thread Protector #iafagdneusaziaazfasil Coupling ﬂg’ﬁﬂmwﬁumz Thread
Protector Eﬂﬁm‘mﬁ\‘i
- Conduit Fitting Foafulauiitunaes NEMA uay UL 514
- Lock Nut ez Bushing ax#@3 Lock Nut waz Bushing ntlanauedie
- Junction and Pull Boxes fauilundasgudenzauiannnide wazluidudeaiunaas Cast
Aluminium
Q. manasa WhilulmungmsTain uaz NEC

- Intermediate Metallic Conduit miﬁmﬁuﬂuiﬂmummgm VAN,
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- Electrical Metallic Tubing azAasldiu Routing i Exposed %38 Concealed Anadadalililany
NIATFIN AN,

- Flexible Conduit azdasldiila#asnns Conduit Termination 11t Equipment #aiinsduasifiowiaiiie
Fiaen1s Flexibility msﬁmtﬁ?«ﬁﬂﬂmmmmﬁm 2@,

- Associated Material azsaaiiulUmuninsgnu san. fwiFunnsRaga o Hazardous Location ifhlal
FNNNIATIIU FEN.

- Moisture Pocket iautiviasesane/lilfinds &3 Moisture Pocket faarndnlduuniderion

- Bend and Offset vieferaneiideguazlululnmaiisz pedesiuniiunldlunsfinds

- MslAwielinensnaAn L IR Aufenas

- n3ReLdeNy Box Uy Cabinet d9uiiluinasavesvieserudnlllunisres Box 1ie Cabinet
Toefl Locknut vadwluuazdnuueniilangesyia vielesanadasil BUSHING aduay
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A. nnszy ligiduluy Outdoor Type é@:ﬁﬂﬁgﬂﬂ’ﬂﬂLLUUIﬁg’Qﬂﬂ:ﬂ'}ﬂuﬂﬂﬂﬁﬂ'}ﬁ‘ annsniuiuazduldidu

1 a

atn9R (laidaanda IP 55) uanainiidasinisszuisania Teeiudu Tesiuunaamenydilinnalug

o

paanautlaaiuANIuiuelnsainnelulaiduetnem

a
'

v VY 1 aa o 3 o [ v o o ] o a %
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2 TUIRLDIANE UAT Busbar uarlugnaanauszezvinglunisiisssliidulumiungaeanisluin
. futigwn Cubicle azAasd Key Lock tTasriuffliddawinendasun Operate vizaurla
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1. nsdszney wazn1sRnms naeanaunnadnans azseenssyiinedddiunneunieinuil uazduninsgu

TG TRV TG Al

6. FLUUARITNLAATURINALADT
I c v = Qi d' ¥ o I3 d' o A o
n. AANTNADT HAINUIUIANUNIZANNAL I FINUIINALNDLAEFIRLATRILSURINA UTENAANTZUNLBINA
- 3 1 £% v s 1 v d‘ = o o/ 1 d’l
q. annmes uiavgasiessznausaaainsnfadnadeangn uasiinnianiiRasieliil. -

- Circuit Breaker
- Motor Starter nseiifli Reduced Voltage Starter 2asRadutiia Closed Transition Was Starter
siagifluailn Heavy Dury
- Thermal Over Load Protection
- Start and Stop Push Bution
- Running Indication Lamp
- Selector Switch M-O-A (If Require)
- Alarm (If Require)
- Control Fuse or Breaker
- Name Plate And Circuit Diagram
A e luldn sz iluetneiu newmesilaundaus 4.0 KW asn Ifamsnmesidusila Direct On Line 1
uaviaud 5.5 kW ol doaifhuriia Reduced Voltage Start
3. gunsnflugn Starter siaaflulimunnnsgiu IEC vise NEMA uazpasidun@nsinsimeaiuiugiudnalin
a. Circuit Breaker @115 Over Load uaz Short Circuit Protection aasuainasusazsia lunsdl Breaker Aanana
uaznamasatinaanaisnauneInIinuassanasainataldle s Breaker siaedl Handle Wiy Lock
Off Lﬁﬂﬂﬂﬂﬁuﬂuﬁmﬂuﬂ’ﬁ‘ Maintenance

Circuit Breaker ifaunan1nndn 225 A Aulimasd Terminal 1l Busbar Connection Type

7. LALAAT
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Cage Screen, IP55, Weather Proof aanuuuan g lafuszunnin so & uaziitsz@ninnladnindnnniuualdlu

A3l
Output Use@ngnn Ef’]’&ﬁ

(kW) %
0.55 kW Lazidnndn 70
0.75-3 78
4-55 83
7.5-10 85
15-30 88
37 -55 90
75-90 91
faust 110 kw Zulyl 93

wawmad ldriugUnsni Variable Speed Drives (VSD) Afi@qgnasnquazaanuuuNIANNNIAggI1Les NEMA MG-1 Part
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8. Remote Control Push Button Station

n. Remote Control Push Button Station 1sznavsae Push Buttons, Indicating Lamps NEANALNARINENNUR
q. {5UA19A897 1 Shop Drawing uamsn1siauaneln Control Local Control Panel waz Remote Control Push
Button Station dsliaaaauiiutenaingdidneriauaiiiunisiinsssan
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idnfaanszasmaenauudaldinadagindnduneunidsasiig

3. N1ININTANUR
3.1 Tunandusiazdi seslidnnlludauiatintien Aslinadduste < Tl
3.2 Anldnn Usznaumaed 2 doude
a dg, v o o o a A dl R U a o Y o a
n. arasnulddmiuTaeiuatin wazsite aleninizssude@iuutinniuReeu
al o v v o o a A ?/ v d‘ v o ' a dd‘ de? 1o
q. aviuni lddvsuidudimaeudugaiing Weldfidunisuanssiaressruusing o aadn 1 Auegiu
ANNTUINARN
33 smnnvderdanesdnld Wiiuliawszylunisede 4
4, p139n13 1l sinndnuninaesianluaninzuindny
s - . p—— = ” P i
AU ﬂum‘ummmq UTLQELW]’JT]J UTL’JMWNV’\Q’]N’Q%’QQ,
UFLUHNTYNTB UG
1. - Black Steel Pipe 1* Coat : Red Lead Primer 1* Coat : Epoxy Red Lead Primer
- Black Steel Hanger 2™ Coat : Red Lead Primer 2™ Coat : Epoxy Red Lead Primer
and Support 3 Coat : Alkyd Finishing paint | 3 Coat : Epoxy Finishing Paint
- Black Steel Sheet 4" Coat : Alkyd Finishing paint | 4" Coat : Epoxy Finishing Paint
- Switchboard, Panel
2. - Galvanized Steel Pipe | 1* Coat : Wash Primer 1* Coat : Wash Primer
- Galvanized Steel | 2™ Coat : Zinc Chromate 2" Coat : Epoxy Red Lead Primer
Hanger and Support 3 Coat : Alkyd Finishing Paint | 3™ Coat : Epoxy Finishing Paint
- Galvanized Steel | 4" Coat : Alkyd Finishing paint | 4" Coat : Epoxy Finishing Paint
Sheet
Tunsinlaldseysriad 1
Tddnuminiudegiitian
3. - PVC Pipe 1* Coat : Wash Primer 1* Coat : Wash Primer
- Plastic Pipe 2" Coat : Chlorinated Rubber | 2" Coat : Chlorinated Rubber
Finishing Paint Finishing Paint
3™ Coat : Chlorinated Rubber | 3 Coat : Chlorinated Rubber
Finishing Paint Finishing Paint
4. - Cast-Iron Pipe Inclu- | 1% Coat : Coal Tar Epoxy 1* Coat : Coal Tar Epoxy
sive of Underground 2" Coat : Coal Tar Epoxy 2™ Coat : Coal Tar Epoxy
Pipe
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5. - Copper Tube 1* Coat : Wash Primer 1* Coat : Wash Primer

- Stainless Steel Pipe 2™ Coat : Alkyd Finishing Paint 2" Coat : Epoxy Finishing Paint
- Stainless Steel Sheet 3 Coat : Alkyd Finishing Paint 3 Coat : Epoxy Finishing Paint
- Aluminium Steel Pipe
- Aluminium Steel Sheet
- Light Alloy

- Lead

- Conduit Clamp

6. - Closed Cell Foam| - -

Plastic Muauduana
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Pipe Diameter AINNINNTBIUDY PUIAFAITN TS
W3l () W3l () 3l (1)
20-32(3/4-11/4) 200 (8) 12 (1/2)
40-50(11/2-2) 200 (8) 20 (3/4)
65-150 (2 1/2 - 6) 300 (12) 32 (11/4)
200 - 250 (8 - 10) 300 (12) 65 (2 1/2)
300 - 47NN (12 - W1NNan) 500 (20) 90 (4)
5.4 seezIBNUNLINAR Snuedtydnunl uardnydnwalgnaAsuansianig nvualussil -
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Fire Barrier System
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1 1 I |Qi o d’l’ A & 1 ] df v v o o v
n. dodanndeslidiazegilaneniia A videaiu uazamyiviasng <) delawzanls dauduntsldeu
a ¥ , o A va ¥ Y ~ ! & | i | o | y \
ApssszuLvie nasanflafnssvialiuda uasidesinamasatseninwianuuiulladesie
1 A 1 qi a v o o a :I/ '
. daalnrdatasaan (Blockout or Sleeve) Msizennis 3@ usuAnfaszuLvialuauAn
A. doalaviadesass (Blockout or Sleeve) Mldanalinvidaviafouanelninnidesdns agudiiesdas
WWnieeAnIN
4 ¥ o . o . d . . .
q. melwisinmzgiuasunse wilspeunss dadundmuly iedesiuliuazaduain auvie
3.2 NIINABNNIFAR HFURWFRAUATaRLTRNew

ALAN 242

Tasanslaaun J‘Stﬁ‘“_!ﬁ 84 ‘«'vl!‘l!‘h’”?i‘/f'lﬁ"}j‘j f?’ﬁv’ﬂﬂ”!‘«'TIE\M”ZJ11”1_:/14?","“1.15‘\”1\1ﬁf‘LLMQ‘j”ﬁ 4 NANNUBIA



Aoun 12.

NNINARBUNIAINAZRIALAZNNTUTLIWHS

1, ANARIN1392 1L

v o d‘d v A o v v v ' v Yo U v o
m'ﬁnmmmmmwﬂummxwur:gmuqm*mm@mLmu'ﬂmra ']"3!'N/L"‘!’]"Ilﬂ\ﬂﬂﬁ\iﬂ’]ﬁ‘ﬁ"lﬂﬂﬂmﬂ’]ﬂ HIURNASABIALINTLAS

wistndAInsrefiusisasiuimasenlilinfon Aldanenifinauainnimageuuazdiu usals o fmulieglu

v v

ANFLHATRUUREFLAIEY

frudnearsaaauauuunasiive Start-Up uasnagaus WatuAnueyiRneuasinn1amaaayUais

2. nnaaauginsal

v v
o o

= e’lﬂll& v ISP ' 3 ' -ﬂ’l
NUNEDNNINA@RUANTINUL (Performance) ‘umqﬂmmwmmm\‘mwmme:mmmmmmwuﬂﬂmwm’m nnasia il

2.1 WAANIL1NEIDINA
n. 1 1aan Tinadey
1. firve iuu@zummmm’%’lm
A. Serial Number
d. Delivery Air Flow Rate
q. Air Operating Temperature
Q. Toxic / Non-Toxic Air
. Fan Type
. Fan RPM
™. Static Pressure In/ Out
. Total Static Pressure
g Motor Manufacturer / Frame
3. Motor KW / RPM
7 Volts / Phase / Hertz
BN, Full Load Amps / Service Factor
. No. of Belts / Make / Size

2.2 wrastfuanniAuuyldansaanuiiulnemnseszunaauiausaaa1niA (Air Cooled Direct Expansion Unit)

f. 4 1980 Anegau

oy =
. bl gumwmmﬂmmm
A. Make / Model Number
. Serial Number
q. Type of Air Filter / Size
Q. Evaporator

Total Air Flow Rate
Discharge Static Pressure
Suction Static Pressure
Total Static Pressure

Outside Air Flow Rate
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Outside Air Condition DB / WB
Return Air Flow Rate
Return Air Condition DB / WB
Entering Air Condition DB / WB
Leaving Air Condition DB / WB
Fan RPM
Voltage
Amperage
. Air Cooled Condenser
Refrigerant No. / Ibs.
Compressor Manufacturer / Number
Compressor Model / Serial Number
Suction Pressure / Temperature
Condensing Pressure / Temperature
Crankcase Heater Amps.
Compressor Voltage
Compressor Amperage
L.P./H.P. Cutout Setting
No. of Fans / Fan RPM
Condenser Fan KW.
Condensing Air Flow Rate
Condenser Fan Volts / Amps / Phase
. Motor
Brandname / Frame
KW./ RPM
Volts / Phase / Hertz

Full Load Amp. / Service Factor

3. N19911ANNALBIATIB AN
9.1 Tuszndnanisfinsa §iudnesessedalaaiulllilimeauau weRigid Fiberslassiwazaaizsing <) anAngaglu
TTUL vieau

92  neunaziinafased e giudnsasaesldWnanauindn (Portable Fan) WieWnan1eLAsed U5uainie
whaneuazaianieluwisan diaTesgedursegtnsnMaunsadiuiay Ju weean anvieasliuun
93  lunsunldinansesrsestiueiniAazsiesinsunensasainiadnlifon udsainnisinpan arenssuy

viean JiUd19asriesdnu e TAnAdLENIBsRIN AR luis
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4. n1InagatLazilfulFuina
101 AMEVRINTRAMRITTLLLSURNNA LazszunaannAldiaiTeu e neunirdanateu feelasunis nagesLay
dsuusiaFuinanlfldniusiants Burmauiuiininansansdassuusaliag ludaes +10 wlefidusans
Pasnnsaniiszy 13wy
102 medatBunnanluriewuiazvauangnAty 133 Transverse Tae’ld Pilot Tube deailladnsu dan Pilot
Tube fasfitangariusannqanasainnistsuusiaadadaufoaus
103 nsdfuiBunaanfeananiarestiueniAlrldnnUsuseuwaan Usunauanvieuwsn il $UR Volume Damper
178 Splitter Damper #833N1U5Lusl Damper UWAFBIVIMATEMNILUAAY AMUILRTILUWEUNN ] Ui
o al al o o s
6. AN NLARIT T AR LA AA AN 10
o o a o o o al al
ANAUN TNEAazIAYn AN L9 TUAR a
foyanwnl
Chilled Water Supply CHS e 219
Chilled Water Return CHR
Chilled Water Reverse Return CHRR
Condenser Water Supply CDS Au 219
Condenser Water Return CDR
ia-319 anglinnnaslni N N A1
via-319 anglningniau E RGN X
via-313 ae il asuAnsz UL UeINIA wazszULsELNE AC i ik
NP
. - . . L 5
gunInduanu B uavsasiuviariaann - wndy -
Distribution Board & Motor Control Board szuuWinin# - NGt N A1
Distribution Board & Motor Control Board szut/Wingniau - NRLia N

UHNEILB.-

v o

viandlfseysiad Wdssinmisetriinaasdniuaisede 4 dousiaaesdnuwin Widull audaes

' v
P 1

ANANT LTIt uRAAFBE

1l
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A9UN 13.

Aatglnsaluinggiu

o

Tnnszasa

v
o o

Fangnenising - azdeslifunisendfneunazinunfings dan-gunsalivanlazdestinnunmidullmuunua

99 9 q

'
o a

1 3 g v ‘ﬂl -ﬂl Y oa v v ¥ a
farvuanunlanaianiuds gunsndlafifsuulasmnainlssnuduan azdesudalineuuazas Rasuninaou
\uass adnglafimunisiaueuuy Alternative azsiasgnaesuaziilulilaudamvuauas avuseinisueddaans
uaugtnsnmausavsieaiulimuntsnguuiuy andusenisseliil
n. anginuazriefeaanainazdesinanuuusizelaezunsy

a 1 ' d‘ M v 4 1o d‘ v ISUEZ d‘ v s v a a o v
1, sensdandessing o Mlldssyld wiandunassacdldine Wesuuanysoluuuazsasinig desifiuauauld

Tnegiinsalmartisesigmunnaiunaensuls

o ¥ Ll v L3 -ﬂl ¥ o
sanadeyaresglniniing o WerylFlumanisgdnsnimundsngluuunussdenivun

1en1sAaae1eglnaluIng §Iu

eazidanluindeildudedenemednanuaznaninef danuazgtnsamnednldfunisuensy elinuaniiAaes
giinsnfiu 1 feslidnseoaz@aaianiziniuuald nsauendadneuenmileanden i ldidewansenans
EAziBn uaznangIuEeBsatuiasneiienisiansneylF ifldnulnainnininiiauwi
Item Equipment Country of Original
Manufacturer
2.2 Split Type Air-Conditioning Unit
Carrier USA or Locally Assembly Under License
Trane USA or Locally Assembly Under License
Mitsubishi Japan or Locally Assembly Under License
Daikin Japan or Locally Assembly Under License
Mc Quay USA or Locally Assembly Under License
2.3 Air Handling Unit, Fan Coil Unit
Carrier USA or Locally Assembly Under License
Trane USA or Locally Assembly Under License
Robatherm Germany or Locally Assembly Under License
York USA or Locally Assembly Under License
Daikin Japan or Locally Assembly Under License
Sinko Japan or Locally Assembly Under License
Ciat France or Assembly Under License
Mc Quay USA or Locally Assembly Under License
2.7 Centrifugal Fan
Green Heck USA
Panasonic Japan
ACME USA
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Item Equipment Country of Original
Manufacturer
Nicotra Italia
Kruger Switzerland
Gebhardt Germany
2.8 Propeller Fan (Commercial Use)
Kruger Switzerland
Panasonic Japan
Mitsubishi Japan
Green Heck USA
2.9 Propeller Fan (Industrial Use)
Panasonic Japan
Green Heck USA
ACME USA
Kruger Switzerland
Wolter Germany
2.10 Axial Flow Fan
Green Heck USA
Panasonic Japan
Woods UK
ACME USA
Kruger Switzerland
Wolter Germany
211 Ceiling Fan
Panasonic Japan
Mitsubishi Japan
Fantech Australia
Kruger Switzerland
Green Heck USA
212 Cabinet Fan
Panasonic Japan
Green Heck USA
ACME USA
Kruger Switzerland
2.14 PVC Pipe
Thai Pipe Local
D-Plast Local
Bangkok Paiboon Pipe Local
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Item Equipment Country of Original
Manufacturer
2.15 Copper Tube
Cambridge USA
Nibco USA
Mueller USA
Yorkshire UK
Kembla Australia
Poongsan Korea
Sampo Korea
2.16 Gate Valve and Ball Valve
Mueller Steam USA
Watts USA
Nibco USA
Honeywell USA
Kenedy USA
Stockham USA
217 Butterfly Valve
Mueller Steam USA
Keystone USA
Ebro Germany
Crane UK
Tozen Japan
Honeywell USA
Belimo Switzerland
2.18 Globe Valve
Honeywell USA
Stockham USA
Nibco USA
Galvanized Steel Sheet
2.38 Thai Galvanized Steel
Singha Local
BSP Local
Blue Scope Truzinc Local
Local
Prefabricated Duct
2.39 ESCO Duct
ARM Duct Local
AS&D Local
Local
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Item Equipment Country of Original
Manufacturer
Flexible Duct
2.40 Aeroduct
ARMduct Local
AS&D Local
Local
Diffusers, Grilles & Louvers
2.41 Komfort Flow
Flothru Local
ESCO Flow Local
Stream Air Local
AS&D Local
Local
Fiberglass Insulation
242 SFG Insulation
Micro-Fiber Local
Local
Calcium Silicate
2.43 Promat
Asahi (ASK) Germany
Japan
Air Filter
2.44 AAF
Farr USA
Air Guard USA
SPX Vokes-Air USA
EST Switzerland
Flame Gard (Kitchen Grease Filter) USA
USA
Low Voltage Circuit Breaker
2.45 Cutler-Hammer
GE USA
Square-D USA
Siemens USA
AEG Germany
Klockner-Moeller Germany
Merlin Gerin Germany
ABB France
Italy
Safety Switch
2.46 Cutler-Hammer
GE USA
Square-D USA
Siemens USA
Germany
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Item Equipment Country of Original
Manufacturer
Contactor and Control Relay
2.47 Siemens
AEG Germany
Fuji Germany
Mitsubishi Japan
Finder Japan
Telemecanique Italy
ABB France
France
Metering and Associated Equipments
2.48 Janitza
Gossen Germany
Fuji Germany
Mitsubishi Japan
Crompton Japan
Cutler-Hammer UK
Siemens USA
Celza Germany
Square-D Spain
USA
LV Current Transformer
2.49 Gossen
Crompton Germany
Cutler-Hammer UK
Siemens USA
Fuji Germany
Mitsubishi Japan
Japan
Electric Motor
2.50 US Motor
Reliance USA
Newman USA
Brook - Crompton UK
Baldor UK
Siemens USA
ABB Germany
Sweden
Electrical Conduit
2.51 Panasonic/Matsushita
TAS Local
RSI Local
Local
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Item Equipment Country of Original
Manufacturer
Electrical Conductor
2.52 Phelpsdodge
Thai Yazaki Local
Bangkok Cable Local
GEC Local
Local
LV Switchboard Local Manufacturer
2.53 Siam Industry
PMK Local
SClI Local
Tusco Local
E.S. International Local
Centerpoint Industry Local
Asefa Local
SMD Local
TIC Local
Local
Variable Speed Controller
2.54 Danfoss
Reliance Denmark
Allen-Bradley USA
Siemens USA
ABB Germany
Telemechanique Sweden, Switzerland
Trane France
USA
Air Curtain
2.55 Panasonic
Mitsubishi Japan
ACME Japan
Green Heck USA
USA
Fire Barrier System
2.56 Hilti
3M USA
USA
Smoke Damper and Fire Damper
2.57 Green Heck
Ruskin USA
Pottorff USA
Belimo USA
Switzerland
Centrifugal Separator
2.58 Grisworld
Lakos USA
USA
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ltem

Equipment

Country of Original
Manufacturer

2.60

Timer Switch
Legrand
Johnson control

Timer Switch
National
Legrand
Johnson control

Japan
Germany
USA

Japan
Germany
USA
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UTEUUFTINLIALATALLNAY

C oA
ATUN 1.

TANIMUALAZANNABINITN AN ALA

1. IRULUAUBINIU

1.1

1.2

1.3

1.4

v ' v v
o o o

VDUIATRINUATELAGNTNNNITAIN RARY UaTVPRELILATEY QUnTOfTLLANALNA BeRnFw e ELNIAS
melusnaasandfluuuuazderiun ielfldnusuysaiaczgndes
izuuzgmﬁm@ﬂi:nﬂuﬁfammmiﬁm’ﬂiﬂﬁ.-

n. szuuilseiln

1. szuwvielalasn, 1hideuazreaintd

a. szuuszuneirdiluenang

Q. srLLHARLAZAE A

a. szuususnide (meluseuaadoyn)

1. seun i g miuauganiuna

=

FTUUTLUNEUINEUBNETAS wazLFiandlgneilsl

fadrsaainlsz duldRunardsdrseningsz findsanteinasfesinnsnsiagennns i uLainTg

denun I lFnuldiuedm doudmeauadesinnisdauazandelsamuneazidoatlsyneuuyy

- ﬁmtﬁ?@aﬂn@dﬁm:ﬁmmu Mechanical s dwsudednsanindazthiuldmuuaziednses
vtlsziinivdan

- meludaRnda Level Switch 3 sl (High, Intermediate, Low) dngazuy BASANIEAzBYn
tsznavuuy

ferruniadereaiin axfeninisdieinasingzens ns Startup sruu ieldam sonat gL

Yo ¥ v
JTULBANHTURNANIE

2. ADUNIATFIU

v
o

v a v o v 1 dl ﬂ‘/ o [ g a dl a
muimmuumhLﬂu@mmummgmm”l,ﬂmmqm@ﬂqﬂmm nnslsznay Lmzzmmmmmzzqiﬂmmu LASTIE ACLREA

Uszneuuuuive lddeBeduivaumudayor lulasanisiilinenuninsgnresanuninesdas dastellil.-

n.

.

zﬁ’%’fmmmmﬁmmamﬁmm’qmmuﬂ@m (4an)
American National Standard Institute (ANSI)
American Society of Plumbing Engineers (ASPE)
American Society of Testing Materials (ASTM)
American Water Works Association (AWWA)
Bangkok Metropolitan Authority (BMA)

British Standard (BS)

The Engineering Institute of Thailand (EIT)
Factory Mutual (FM)
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. National Fire Protection Association (NFPA)

Ik Metropolitan Waterworks Authority (MWA)
q. Underwriters’ Laboratory Inc. (UL)
3. A01UATIRAL

Tunsainsasmagaunnnin 380 qunsaildeuniudnyny i awiRlimeaeulusniussieliil.-

1

n. AMAAINIINANANTANAINIINMNINENAE]
q. ADLZAAINIINANGATUUNINY VAN EATANGRNT
A. NININBNANART NezNIanenAanTiazmalulat
3. antiumalulaginszasuingsuifs
Q. sl unfruevizanis IR LATIAN
wd A od e L ve . vi v e
Q. anntiuau | Niduneeniuleeialluazlifuanudiureuangindnaidiveddasainis
v e o y o . 4 .
4. dannunnizanrifdanisldiunaziigeinmaias gunsa

= 1

o A ¥ o o -‘—‘II s ! Yo Y v o a ¥
‘Viu\‘i’M’JﬂNﬂﬂ’]ﬂ"ﬂ\‘i’]%LL@SU’]?\ﬁ‘ﬂE’]Lﬂﬁ‘ﬂ\‘i LLﬂzﬂﬂﬂ?m Wuenasdsznaunisdeanauenu QTU@’]\?M@\?@@LM?ENL‘H’]LLVJN

a

' v

Unudalieufen daeuliidndslududawainulaeneazidasfisesaiunisdaszonlidatlunia (Volume)
T
ANTdasaselUl

srUUTIUIINuATLNTAURE (Accumulated and Waste Water Treatment System)

A1AN 1 A5 ld9NUB9sZLY (System Operation)
2R 2 LATRANIUAN (Main Equipment)
o LY . . 4
aAR 3 viawn 9nan uazgunaniilsznauaw)
aAn 4 guinsnlszuuusnuaztindnude (Accumulated and Waste Water Treatment Equipment)
21PN 5 aunsaiilsznauAIuAN (Automatic Control Equipment)
nAN 6 ulingwsuszuy Useneusas

- Motor Control Center & Controller
- aunnfilsznanau (Material & Accessories)

FTULGUAUNA (Sanitary System)

A1AN 1 A5 ldNUeITZLY (System Operation)
aAn 2 LATRANIUAN (Main Equipment)
d Ly . 4
AN 3 e 1aa uarednsailszneudu
AN 4 auUnsalsruuguIALNa(Sanitary Equipment)
means aunsaitsznauAruAN (Automatic Control Equipment)
AAN 6 ulANg mFuszLy Usenausas

- Motor Control Center & Controller

- qﬂﬂinﬁﬁ‘tﬂﬂu%u (Material & Accessories)
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QUN 2.
91837 TUUFINILNA

Valves and Accessories

ANABIN139R LY

1.1

v
o Y v o s = o

. a 2 Y o o P v 1% a ¥ o 1%
fiudnesiaadnmnuazAnsanaani auantRwaranssigniswmiainsiumatinuardenivualiidullnig
wUUBazsENg auaNnsnldnslan uazanysalmunsenis

5 dl M v 1 o o % rnl 4?1 Yo Y v o a ?/ vy
’J’]@’JVIiNIﬂLL@ﬂQi’ﬂuLLUU LEANAITNAN LﬂuLL@xWWIW?%UU@NH?MHQ‘ﬂu H?U@’]\iqxﬁlﬂﬁ@ﬂﬁ’]LL'Z\]%M@[;NTMWJEI

1.2
InelaiRnAldaneln o) gy
s -ﬂld o = o v a o o o v Aﬂld o o Aﬂl Y o
1.3 ondenidnwazineaii azfeadunanineiinuaiu uasdeaduuuuniiansoe AnantRvanzani i
20amad uszLy
1.4 NAIFBIAINNTANULTAL LTI (W.0.G. Pressure Rating) 16 luitfaandnusasuldannluszuuingasfaseinu
nanageuusaiulitasndn 1.5 winaesusdildeu (W.0.G. Pressure Rating) AnHHaR
1.5 aavnaila anuaAAN (Control Valve) flasdawawinniuvieuinginsnifinsisag
16 Ieavinhlondanaasuuviat luwwaueu (Horizontal Pipe) siasliinuananatluuiams iiuusaslanie
. @ 4 o L4y oa ve e T a e L AX
ilwisegassalunsiinmevizeldanu seyyia i daiassegluwuaigesls vstiauetiunis
a o ¥ ' IS
fiantun uarenlRaNgPauANw iuusaznsilly
17 anaanseada-lesusldules winaunsailasasdaslindadgaldiiu 1.50 wag (5 Wa) aniu
1.8 oaanmasslunganiladsweliaunsnlddlanyunasnatliazsassiaaldnaunadt (Chain Operated
Handwheels) Wiasviaariuliugainaindan liiinatin daraldfeaaiingaainivutlszann 1.00 wes (3 We)
v dl v 1 o [ dl
wianadealluduniaivnzas
Gate Valve
2.1 Gate Valve Nidawaiduenguegnan 15 Haduuns (1/2 4) auiaaunaduninguegnate 50 Jadwuns (2 1) 6
IMR/NAQE Bronze Wil Screw Bonnet, Rising Stem, Solid Wedge, Screw Ends
2.2 Gate Valve NHawaduninAgugnany 65 Jadwns (2 1/2 119) uazlunindndianndaingas Cast-ron, Bolted

Bonnet, Bronze Trimmed, Outside Screw and Yoke, Rising Stem, Solid Wedge, Flanged Ends

Swing-Check Valves (Spring Loaded)

& msuesasguUn@awini

3.1

3.2

3.3

Check Valves Uiy Swing Type Check Valve @13130RA i lfiaiinuaulaziulfia nnsvnanuaes
Py - . X X % Py Py eV 1a o A o \
auananiuuiy Spring Loaded Swing Type Disk wazannsaldaulanlasauaaslifindnsednsatuay

v PP P o H fa  a o o =
fesdadinitennslnadeunauae Ingllifadussauasnisdudsiney

Check Valves Nidawaiduringuenans 50 Faamns (2 4) uazidndminsae Bronze fadasialnaldinden
(Threaded Ends) aneauesiaanaqiiluusy Full Area Globe-Pattern

Check Valves Nidawaidueinguenans 65 aamns (2 1/2 19) wazlunjndnvingae Cast-lron Swing Pattern

¥

Stainless Steel and Disk 1Haintiuiau (Flanged Ends) Sadasauuuvtinuglan (Flanged Connection)
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4. Silent-Check or Duo Disk Valve (Spring Closed Type)

4.1 Silent-Check or Duo Disk Valve Wiaasialusnumianuansldlusuuwaz luswmdsn lifaanislinindsasa

wiansnszunnaesd tnenlnfuda liFnfinesuidsedweiasguun aunaiazlaaiindanai/sa (Spring Closed

Type)

4.2 AUINEINAaE Aluminium Bronze 1N1aa91eae Buna-N Laz41/39minaag Bronze 47@ Stainless Steel

4.3 Silent-Check Valves NR2118 15 Naawums (1/2 19) audatuia 50 AadLuAs (2 19) vinAas Bronze findase
Ineldinaen (Threaded Connection)

4.4 Silent-Check Valve N8aw1a 65 adiums (2 1/2 #9) uazlugndnvingng Cast-lron iva Cast-Steel 1iintinda
saLuLUtnulau (Flanged Connection)

5. Butterfly Valve
o o Y oo 1 9; -ﬂld a a : = 1 1
5.1 Butterfly Valve d i ldriuviatnsyundszinnfiaunm 65 Jadmns (2 % Wa) vizalugndn

¥
-‘—‘Idl/le

52 Butterfly Valve wnumanlsziin (Gate Vaive) lunsdfitlianansafanldvideiudi lsiieame 1damlsl
avaansieRnmalsiaznan

5.3 Fin0na9 (Body) Nnang Cast-Iron 178 Ductile Iron luuuy Fully Lug Type Body

54  Disc #éat Stainless Steel i3 Aluminium Bronze #ifipauudausslaivinlsh@agiline sideiince

5.5 Shaft \luluL Through-Shaft Design, Mn#ag Stainless Steel

5.6 Compound Rubber Seat Ring azfaidanmuztinveuauaznuniusanisdnndau uazalaaiin

57 Molded-In “0” Ring azfasaanuuunnldiunsdszneuntiudaulnglufaslduuiu (Gaskets) uazlaiinng
$2lva

5.8 ”m@ﬂi:nﬂuﬁ'Lﬂummnmm:[?Tﬂﬂ%mummmuﬁmmmm%g"lm:uu

5.9 Lever Operated Valve MiLana9111m 150 Raauung (6 f:q) WAZLANNIN

-

510  Hand Wheel Gear-Operated Valve ldiuandanfiaualunindn 150 Radwns (6 4a) 3wl

5.11 Position Indicator a¥Aa9UsenauAANTLFAINARNDLARAIFAT LU 911G

6. Ball Valves
6.1 Ball Valves faneniziduuuy Ball Pattern Full Bore Type
6.2 Ball Y\n#ngl Brass Chromium Plated
a{'d i o a a : I3 1 o A o v a v ] a
6.3 Ball Valves Vlmmmﬁum@jummq 50 NAALNAT (2 19) LAZLANNAN AALTAUNIAE Bronze NURBALLILILNAEA

(Threaded Ends) uazindasialneldinde (Threaded Connection) MuxIAsg1L ASTM B62

6.4 Ball Valve ﬁﬁmmmﬁ”umquﬂ‘nmq 65 Aaawms (2 1/2 ) wazlunindn Faauingae Carbon Steel A
HIMNIFIUASTM A-216

6.5 ﬁwwgmmzlﬂm“lﬁﬁwmu"lﬁﬁuﬁ ﬁmaﬁlwmwmuﬁuﬁﬂﬁwLﬂ%-ﬂﬂn

6.6 Ball Valves faailuailn ansunsonunsasuldaulslidasndn 862 Alathanna (125 daudsa m131959)
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o
d9ui 3.
Tanviaduardanang 7

Pipe and Fittings Material

1. yiatntlszin (Cold Water)
1.1 yievnlszah dauluenanslilivie Poly Propylene Random (PP-R) nniliiunmagnu DIN 8077/78 and
ISO 15874
1.2 dasia (Fittings) Huusriadensiadianuieu sie Wiy Mechanical Coupling uaglun1saaidn iy

¥ 1 1 v o

gnsnfdnazsiainnisdensedaantiuau Inaenwzdagdese s 7 azsesiudaglszinmipeniudan

q

ViauMNNATIUENAR NeliNnIgu DIN 16962-5

1.3 maseviedTutesefiutinnasaasdasiunasadag PTFE (Teflon) Tape Wit

1.4 fasie Smangilens (Unions) azefesi] Rubber "0 Ring Seals Usznavagifas

15 fuunlildviedupanamin SDR 11 (PN10) zﬁ’m?uﬁﬂﬁﬁmmmlmyﬂdw 25 fiaAWIAT LAFUANILN SDR 6
(PN20) Aviuviefiiaunadnndn 25 fadmns

1.6 Tideu AAYIBLILIAN m@srj'ﬂmmmmﬁﬂﬁﬁﬁgmmem@ﬁmmuw’@iﬁ duldmnnimnsgiuduanetng
1ATaATA

1.7 uriuilau (Galvanized Steel Flanges) fithunldauazdesdenfivenzan unsnuussiuildonuls gegnaas
FTUL

1.8 am, ang, Wazunaw axAaeyinAag Stainless Steel

1.9 Hernszdhenans esndouRimudiay Lmzmuﬁﬂguﬂﬂmmﬁ?\mumlm%ﬁﬂ‘iwﬁmﬁﬁﬁu (HDPE) ma

Nm3g1u DIN 8074, 8075 Class PN16

2. nauntalasn nauiNg (Soil, Waste and Drain Water Pipes)

2.1 niaunlalasn Mauna (Soil Waste and Drain Water Pipes) 1 l4%a Polyvinyl Chloride Pipe (PVC Pipe) A

NS IUNARASTOUAT 9RanunIsN 1 wen. 17-2532 Class 8.5

¥ ' 13 1

2.2 dasie (Fittings) 415U ldriusie PVC iuuuy Injection Molded sfiaviun 14iuvie PVC lngianiziandasa

a
: > o A}
AN]SR wWuda Qﬂ@zm‘w WAEIINUIRANAUN

'
o v A

23  msdeviedniudesendutiianaatazfesiuinfaasae PTFE (Teflon) Tape Wil

D

EE‘

2.4 sin A1WangLHaw (Unions) Azfadi Rubber "0" Ring Seals sznavagjaos

'
1 ' a = ' ¥

25  dasetnanliinagg widunisseaandniuvelnglanevieNazdon ldazfaainauazannuasdn e uin

v v
° '

= g v v Aol o o Y a v =] ' ' ¥ 3 1 1 o @ o K
NETULRLNAULAINIAWIUIETININDNIT WWNV’\’]LLNSN’]‘M’NQN@FILLZVJ"NW’JV]?JL°1I’1LL@SﬂQG]MLLuuTﬂ@uﬂQ’]u’]ﬂ’]@SLL‘N[?]’J"N

aasile

3. naulalasn Mauie (Soil, Waste and Drain Water Pipes)

31 vieszunaeiniA (Vent Pipe) Liildivia Polyvinyl Chioride Pipe (PVC Pipe) AR g UNARs Tl gnanvngsu

i 1an. 17-2532 Class 8.5

¥ ¥ '

3.2 ‘Bsia (Fitings) A wivldiuvia PVC iluuuy Injection Molded atisuun dfiuvia PVC Tnaantzdandasa sing

7 azfeniudanlszinmipeniudanrie

a
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'
o v A

33 msdeviedniudesendutiianaataziesiuinfaasae PTFE (Teflon) Tape wWnilil

'
¥ 1 =

34  desia amangitiau (Unions) azfiasil Rubber "0" Ring Seals Usznavatisae

U

' '
¥

35  dasetnanliinagg widlunisseaudniuialnglanevieNnazdon ldazfaainaauazannuasdn Wt urin
a 1 v % ?3/ | alala o o Y a ¥ =K 1 1 v % 1 1 ?3/ [~3 o =K

WU neuLAmMIMENIeRRT muAtuusingesinanudtassiaviaduaznaliuiusaaundiienazudesinag

aasile

3.6  nsserieszungennAdniuvietnlalasn vivevierni (1laviewdanuaeinsyala) Wilddesevide daannisae

a

WANaNLAINA (Galvanized Malleable Cast-lron) L{luWsa Adapter

4. y1a1NfIantadasa (Kitchen Waste)

vieunfisanniesnialildidurie Polyvinyl Chioride (PVC) mMNunAsIuNARsnigRanunssui wan. 17- 2523 Uszinn 13.5

o4
AUN 4.
aunsaidsznuneiisruuguiiuna

Piping Accessories

1. AaMAa I3 e vialil
1.1 iudvazsasdnmuasiinssginanfilsznauviarn lussuugunAunaniananiis uaranwuengn feg
k3 a ¥ o 12 ¥ v Ly A ¥
maumaiauazdanmualidullauuuy wazsanisauamisnldnislifuazanysnimnu fsesnns

1.2 gnsnfdszneuvierising o nRlAuwandlduuuy uilimnnaduuazyinldssuuanysalntisuay siasdnm

LATAARS s

v
° o o o

1.3 gunanfilssnauvienddneusinaaniuvazdesiunanineineonu

v '
o

14 qunsallsznauviahavdeiluuunndsneusuasanisuiRnmnzasn ldnuneamnas lussuy
1.5 guinsnfilsznevvierazsasannsanuussiuldnulalideands 1.5 winweauwssiugagalussuy vianui

muua 3 luuuuuazenng

16 qunsafilsznauvieundaoiuanduadasauen widatingadneiulszanazsasfiaaslilund arunsndnta
Idneuazazaan
2. Flexible Pipe Connection (12528 21)
2.1 Tasadeud miusasuidi-aananieTasguuiunuy Reinforced Neoprene Rubber (Bellow Type)

aNNTaNLLIAUIEIIU (W.0.G. Pressure Rating) l#ldtiaandn 2,068 Alataana (300 deudsianisneiia) 7

g Ideulaifiu 77 asrsadea (170 asavusulay)

2.2 iﬂﬁ@d@uﬁﬁmuwmLz’q”w:h@uﬂ’ﬂmq 50 HaAWAT (2 1) wasdnndnideseuuiinasn (Threaded Ends) uaziin
insalneldinatn (Threaded Connection)

2.3 ”ﬂﬁﬂdﬂuﬁﬁmuﬂmLﬁuﬂﬁ@uﬂ’ﬂmq 65 NARLNAT (2 1/2 5'1) uazlunninfidasauuumituilau (Flanged Ends)
uaziindasalnaldumiudai (Flanged Connection)

2.4 msdndeutudelnelutinulauded Guide uay Stopper WetTasiunsdevnesuiiaanannistindaes

R RRE!
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25

' v
1 aAa o

S i o o = = P . =~ = e M e
’&QWH@W@QQNWM@W\?GLNWT’JN”] mmuamwm@mmmim@ﬂummmwﬂummwmmimmmmm”lm NINU

(Differential Settlement) lidnazugnsluuuuvzalifnu

251  dwsuszunvietndra ddurtingemaaadn (Stainless Flexible Joint) azi Bellow A1sili

252  fuiusinviedan vievnfauasierind WlHuuun Flexible Rubber Joint ieuunay fianunsn
Whazeiznnaedeusaldlitionnin 5 WuRumng (Axial Movement) Tnadnvieidiu faauliliduain
Underground Ha9uiula@3nadnuudauss (Reinforced Ring) Was @aunsanunaanaivaessulaan sl

taendn 1 wes Iaelidagy

3. Expansion Joints (1258 uwUUEaLaznas°)
3.1 Expansion Joints wlwatia Pack less Construction Externally Pressurized Guide Expansion Connector
3.2 Expansion Joints I Rnds sy ULt asTinst adauasnfTemien uaslussvieuddsl amnsoRas
Expansion Loops 138 Offsets ¢
33 aarisdanudum (Anchors and Pipe Guides) qaiastinazdasindslumumisigndes  tsnzaamms
AUWTIN B AIL AN
3.4 Expansion Joints iuaflavinutlaudemuussdilfeuldlainngn 1.5 winaes Working Pressure 1iamadi
ey luuuy
35 viedusedu i vieustih fesiediesiuiiu 50 wes uasRldRasuuLdluAy BT Saazdesnsadasie
wLEn uazves iesasiumstenartenaaree ﬁmﬁmmnfqmmﬁmauﬂn sanuamaluuuy viselallé
wapaluuuufinu ynszaZlaifiu 100 was siemumandAInTINiA
4. Strainers (g1nsadAneua)
4.1 Strainers ‘l%zﬁ’m?”miﬂﬁmﬁwﬁwLﬂ'%"m@uﬁw uaziiau 9 muiinansluuiy fammuuedfiduuiy Y- Pattern
4.2 Strainers 11/ 50 HARLNAT (2 ﬁq) LAZLANNGN 11#9¢ Bronze Wyl Screwed End
4.3 Strainer 21, 65 TaAWAT (2 1/2 1) uazlunindn vinmae Cast-Iron Wil Flanged End
4.4 WHUAZUNINRINdae Stainless Steel anunsanenaendndldlaglifesnen Strainers aanann svuLvieti
ueinTATenLULNT9184 Strainer RTALNA 65 TaAWAT (21/2 f:q) meﬁmmgﬂdﬂrﬁ’fmﬁmrg"m@’qzﬁw?mzma
PEnoUTaLNAlli&nNdn 15 Tadiuns (1/2 ?:q) wianvatviaduuazehile (Cap) anemiaiialigag
4.5 Strainers fasanansanuussiuldnuldlaisnng 1.5 wihaes Working Pressure u’?ﬂmmﬁizﬂu WUy
46 TUNATBIGATUNTIANNIALHRINIUIA St
TUNARNILUAT 2WUAT
NaALIAT (ﬁfa) TR
20 74 50 fidiums (3/4 1 A4 2 1) 0.75
65 9 150 Ra@wms (2 1/2 1 84 6 i) 1.50
200 4 300 fadwIAT (8 T B 12 1) 3.00
Iunynqn 300 Aadwms (nnjnan 12 "f:fa) 6.00
5. Floor Drain (m'ﬂ\ﬁzmﬂﬁwmnﬁu)
5.1 Floor Drain viada4sstneninanniiy faeurindasimdnuae (Cast-ron) finiasauilesiuiing aniuas
fehilaviedesszunei vhdaenesmdedndu sienawvassqulasdion fFudnedes defretnareewih
5.2 AIMANETBITITELNETNANNTY @:ﬁmiﬁ?um@mpﬁmnr:jmuammﬁ@um?ﬁm%q

W13 ieNIRLIANNTUATNTWANWAING 4 e UeIA
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10.

5.3 e TateaszunatinaIniy azfesiinagnenaneNaunal s Aug-mn BN AU un N A Nses nagle

'
=

U
54 Floor Drain visadesszuneaniulildnansmsinig ludssmaniaouninnisldauiauiniunsey 1§l

WLLINEATIREIA

Roof Drain (189521781116l 1)
6.1 Roof Drain #39184520U18111El1 R Faunnsaeiuanuas (Cast-Iron) Nilnlngseuifasiuinimain nuldes

FTUNEUNTNANELUENUA® (Cast-lron) [uReai

62  adnantvestasszuneiny azseslasuniseyRaIngdAUANUteWINN1sRARS
. ] H v ° a 2ova %) Y o v ' =
6.3 Roof Drain Wiadassvunaiiluazsiasinnsanss Wiseufeauarldszdugnsasiaunismaeunin
6.4  Roof Drain vivatesszunadulildndndmeinialulszmeandnninimnisldauieuwindunssy 13wy
a
PRLEIGHTY

Floor Cleanout (T@441MFUN1ANNELI1ANS)

7.1 Floor Cleanout ¥3adesd1wiLvinAnnazeaviesEauyindaeimaniae (Castiron) iy wuuin@eayi
[y 2 o o A 2 = Yo o v | o ' o
AnemeswaesdniiiFenaunaesulnniien §iuderesdesiatneeaysis

72 dhiladesdmiuinaninazenavie azsedldiuniseysiRaingpotiasaunaunshagg

73 chiadesdwiuinanazenavieazsiedd 2 3au o wwulinzquseuuudmasnyuld dmiuluntsldieesiie
\Do-Tarls

7.4 Floor Cleanout viadasduiuymannazaiaviailduanineainalulssmanfinnnmnisldanm wauwin

o o =
ﬂUV]i‘xi_‘!VL’ﬂuLLUUﬁ"]EI@xLﬂEI A

Drain Valves (3189721181141)

8.1 Drain Valves uuuu Plug-Type Wansslumumishangnaasscuuvianld dwmiundalanuas aznauaan

P %A A o ° =
AnsruLviavnviTalalANALduay ]

v
a o

8.2  Drain Valves azfiassnsslusumisnannsndnislalaadirauazazaonlunisingeinm

8.3  Drain Valves azfiaaflauafimisnzaniussunvieni |

8.4 AFaasaiaan Drain Valves Tl luswmisnmunzanuaslddludunsie iy dawnunie, s195zunin

19 484 1T AN AU AL AN

oA ) I A B YOI v a o ST SR T S-S @
8.5 viafFaan Drain Valves Hazfiasauiin il lfiian1sazineasviadliadanasinisatnemnisa

Bolts, Nuts, and Washers (N3 %8R LATLUIY)

gnsnfilsznauvierising o Minsseriuiewuuntiulautaazsiasdl Bolts, Nuts waz Washers atlsznay sanagdas

v

nuunlif Bolts, Nuts waz Washer ¥in#ingl Cadmium-Plated Steel syudnaniinuilawisaes dsenuagaziasiisziiv

gnedapmeiaan ldatnae

U

A88aUTITY

FadnansaenataRndsuAuudsisssaelelusdeu ginsaflsenauiilugraesanasandiseidy Spray
Head, fagel, Fittings Aesansisanuussmildannluszuyulsladdasndt 550 Alatramaia (80 Uausse

FIN3NHA)
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11.

12.

Anea UL 1LATAIQ U TWIT
FananseeedaameiuaainivedTuAnNudausasae Stainless Steel Braiding 111184818 24R910A

1slldnN91 9 Radwms (3/8 19) wazanisanunsasuldanulussuulslitesndn 550 Alatranna (80 Uaussa

v
M1719%1)
Stop Valve
L % -=4I o v o Y 1 a

aaflunuy Angle Valve qusaalasien fanndasiesainisonuussiuluszuuldlitennds 550 fla Unaana (80
UauAsama1919119)

L4

A9UN 5.

TaNIMUALNEIRUNITAR A
Piping Installation

ANARIN1392 L1

N3AAFIVIAUN AZAIARF LUV AUN R LU TUN ULAZAIRINALANANT WU ETHT8981ANTHAS N ERT89 HNFuLane
' 9 A = a P ¢ v o 8 o = "y '

aei IAavTaldeaannuaenAng RAN19N17 IMaTe9inTan1sssunelnivasfadlivietninau anmaslitdasndn

1:500 viaueNNAauENaaNaNYIauazfassaraLanaan luan g IN1TnsTLN8UN AakarlaanniAaanainials

v
o

= .8 59 o vy, 8 da T a
AVUA NNIUALULLIATAYIALN T @qﬂﬁlﬂ Wlidaanuuuiaaaunanisssung mmﬂ'ﬂ@ﬂimmquw'ﬂmwmmmﬂuum AN}

a o

(Vertical Pipes) Tfanunsalddaanuuunanls nsfinssvienn iesnsvianIAILgas (Water Circuits) Waan3as (Al
Circuits) axAR4a1119035 L8N Ieanainaastiuliiunn uasdasunsnlaainiAeanainszuuvienuizessas
wiaulAisnaansas deviessudnvisuiuazailnsahidersasdns azseailanFlmReawaduiunasdnll

111995n11 109979 willaviauuazdesilniznisazfedinddaandn 600 Aafiuns (24 H0) uaziTRnswI8A9

v v '
o 1 o Gl

o ey = x - - TP
wanaee W liiueadinaaensaudealaginig (Access Ways) nsiinsavieduLaziATeguUInaziodsinfuazan
iszoznaiasdmiudnlinaeudogunsadsing o ietheenundenuanuslaly welinisldeuees ssuusie o &
UszAninmnamasnszssangnensing o uasdeserieunfnncldsan nsfnsswienn Wliieunnsuasseiiiasena
dl ' dl o v v IS2 ' A ' A ' df o ] ' v aa d‘ d‘
ngavinfianusoasinle enduasideseridevieuaniiarie sau (Headers) Teazvinnnssieviesaedtidenlnin deou

123 A Vv a v ' ~ Yo o | 1 ¥ o qgl'
WNANTAFADAILILNRE LL@’]LLﬁlﬂﬁ‘msﬁ\?iﬂi‘UﬂWﬁ‘ﬂHNﬁ] memaﬁﬂimmeiﬂumﬂmuumu

N19FABNATINTZUINIZUU (Cross Connection and Interconnections)

Y v

davnlunssarasaNsznIesTLLie svuuviesnn i lunsuilnminuseussauiussuuvialalasnuay vievniadlu
o , ¥4 a v a A o | A ¥y X Py Y A o
AULA UINLITaan N I lunss lnadesAntLnLviTas Auuvialalan vienesTUNe N LAl N IUIUYTa AR

i vieunldlunsusinadeserwilevielalasnvieviessunesiviatiussay il Woandn 300 Hadwes (12 19)

ANBIENITLAUNG (Appearance)

o a 1 a ?/ 1 2% o v = = = % 1 dg, o
ANHULNTIAUNE NTARAIVIARANNIZNIAILAITNLI TR ﬂi"]ﬂ{]ﬂ’]'mLﬂui‘&LUF;I'LIL‘j‘F;IUﬁ‘@F;ILLﬂ@’]F;IWm’]ﬁ‘ LAEIY NITUN
Aﬂl o v Yy ' Aﬂl 3 A o o ! 1] ?:/ ' v 3
HH mMadasuluseay saslidasaniunzan ‘l‘wnam@unu@ﬂwmtgﬂﬂwmmmﬂumu UL uviafas iU
A :l/ o 1 v A = dl v ' A 1% A A
yIaMRINILaIATANe At lHlarTalfasainuuaniAns N lafeuaauriaaninauzaanlaseas e dsse

uasdldmuasunisnuiuauldlunuuudasesuanwistiudadraunlininfgaminnazin e vistined iviediudun
a II=§I a ?:/ Aﬂl = = 1 1 ¥ Yo Y v o 1 '
Anaaneundsiasamanwisamiedsm wu lanln viean sav usiu §Fudesemmasauuneseiuvieresssuusii

7 Wluewdanew nefnAsszuuve sruulaszuunilaiedldviewmaiuninaanaiu
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FRGRG (Workmanship)
A Yo Y v k72N df o ' a o a ?/ ' d‘ o 2
Alenuiudeardecldtindadugaulnsansluwsssdssnmundfiinuisnssunvewies  gusinet uas
g v o 1 1 d’l v o a v o a o o 1 dg’
gunsnd uazFesprLANNIIIINUIsstunadlia vl inegeudaswany R desielli
o ' ' ' v v a v dl v :I/ 4J dl ' o v v v
n. masaviausiazvie feslilAszaznemnuandenisi i i qati o) Gelesaussauiuuds sesliuun
S . 4
viehan1ianelinauazasIadeuA LWl
I . 44 - . 4 o o I
1, naReAsvie fewnsludnsusiilaianisasaitesensfzesie Wesannisildasuulas goumgiuda
o Y a a 1t ?/ A IQ‘ v a ' A o o ¥ o v
ynliAaNsREmeunfaviatiues ivaundalndinas ssuuviehinisrenefauazunsaninfeedn Tl
Expansion Loop %8 Expansion Joint 1w < anfluuazinuizansey daudaslalamuualiluuuowlaud
BN
A. masavia lildiaTesdmiudavialaaiane uazsesadrulnveasrsviandefinfsaginvieasni@elivun
o a v ¥ dl A o a dld dl v a = v
winiinagasesdiAsesiienninagsniiuay e WiwindeBeuuarldauamuninsg

¥

o dd‘ 2% dl A a ' Yy ' =2 v v ¥
B funNAelagulviTaAN1savia T 4TasanNANINNNZ AN (196D UNIEIDN dalAq 4898 A1 18

Wlws) uazwindnisulasuulasaunaesia o qalalildtaanvintu

N179ALUUIT 294911 7yna N7 AWNE (Location of Device)

N399I 289 ULsTNBLNT9IANYIR UTIANAIULIENALFNG 7] 2895TLUYe (U 91a11 Nmsdal inddaAdN
o 18+ s Faaane ey lusumdimmnnzaniunisldanulaednd uazaunsonendes thgoienlaaulndld

Tmedng

N194AUSNENaUI (Storage and Cleaning)

nmaiuinEkaznisdeeiunisingayuaatsrevintiuarqinisendnenisiasa i fiudnedJuRnin wiams
REGIID
n. vieraasivlSuudumanimanzaunaluindsmindsnaguuazirdalinaenanesiuiu e daeiunig

Nnatinuaziimedanagnieluie dmiuriamanan (Carbon Steel Pipe) Aasnnatles fuaiinson Red Lead

Primer
2. naunsFnsie avsemrannigluairsnieen liuun uazdngniauenvialiazenn
A. dangviaynianemasldlangaiadiaseuindennseuld uinsesazanausevialudouiull daas0
U a :I/ ' Yo Y v o o o 16 ¥ o ' U v ' Yo Y v
a. sewdnannsRnsavie giudnesesssinszdsuasesiulailimedansine o anvaudnllluie wasd Sudneses

' v
=X

FURATAUAMNRU NN AT
o A ¥ v v & i eaA A Ao Y R R
Q. WA NNeRARIuAs Suiudndelindaawaeluasensnaindestesiie o azfamn@ninaaaiuseg Zinc-
Chromate Paint kazeNuInNn1sFanianlen1aden Iinasdesmsnsniueen Iiulsaaindn sea@anuaznng
3RETIANIUAIE Zinc-Chromate Paint AUNN9LALLATANYTALAWI TULNENAUYe Unnte luiatniass uuayFias

Nn1anenetn i lagzana

Q. andese uardiutlszneududmiunisinswielinmagnieluuazyinanazernnialuliia Denew
WnnUszneuFns
-ﬂl o & L v Y A o v Aﬂl o A Y a o
. wirasguinaiuazgtnenl Whjuenquiuliinedesiud iianisunnsinyusans
. WaldnssyinnsinssaiaanysnludaseenmagainnFauies uasinpnazeanarTeqesined uazglnenl

g -:94/ 1 o =] A ! 3 - Aﬂl o a ¥ 1 13 v
wiaHaseiane iedsnarauliuiidnaaslasamsluanwiilmAanmviiuazde unnwsasuazldnislamnu

mnUszasrmaadrnestasenaiiluatineg
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n1ssavali1a1nsal (Connections to Equipment)
' ' v d‘ 9‘0’ o %; ] 2% ' J % o dl 1 v a =l = =S 1 ' %}l
ﬂ']?ﬁl'm/l'ﬂl:’ll']l,m‘nguu'] ﬂ\ﬁur]LL@:ﬁﬂqﬂﬂﬁ‘mmr]\? “'| CABIARAND Lmqélu@ﬂ']ﬂ’m:ﬁqﬂiﬂiﬂlﬂﬂﬂLL?\?ﬂﬂVI?ﬂLL?\?@\? TEUINWNAUN

uazainanfiiu Wl ilawirewiulausarewdiginsnlinaduinenisneaainsnfaanyse taaaudng

NI U ALAZNITNARLLBIN AU (Expansion and Contraction)

nsRRvTzULTIENAzfRRns AN EUEIa AN sAsaRan1se saveiatiasannisnany. wasgnmn

v v
=K 1

v 1o Y a = o 1 s A |n=§I v ' -:Ild o o v o vl
udaldvinlfinansdameauunsviafuesiraundlndiAes ssuuviaNiinnseafauasun faunnaesan il

Expansion Loop %8 Expansion Joint w7 < anfluuazimmizanses daudaslaldmuunliluuunulaufinnu

m@wqmﬁwmwﬂﬁw (Differential Settlement)
- % L ¥y A Yo PRI, o = o e 2 ¥ 4 o o X4
m?mmm@zww@m@mmmmﬂu@ﬂwmzmLuﬂmwmmmm@mgmmmmmaﬂﬂmm UINTANNINTARITDN TLALNWUN
C e s e o o I & o - o
laiwiniu azdaeifindunsevidaanudeunafuiaingi meﬂmmummmﬁmﬂuﬁimﬂmm quﬂmﬁmmu Nipf}

Flexible Connections san1siauvia Offsets 1#13an13¥11 Loops luanfimadnqaiiuazil nsmgasialueuian

aanneaan weullany Hilswazinay (Sleeves and Escutcheons)

10.1 danniaaan (Sleeve and Block Out)
n. N19919 Sleeve NIAALAIZUATMITENUTNAIN AT IINRRSTAT1A 7 ARTIUWD T8viBudD
VYo v £ v al v Y v o aal o Q‘ a :l/ o
H?U@W\‘lﬁ]ﬂﬁLL@\‘I?’]EI@%L@EI@GLMLLﬂL@Wﬂ]ﬂﬁiﬂi‘ﬁﬂ’]ﬁ‘ﬂﬁ"mv\lﬁ‘ﬂuﬂuL@uﬂ’lﬁ NI1FFALANTAINAUINNUUNL
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ATNITMANLANNALUALAIE Lmtmmimum@wmmnQmuau JTUNAU QTU@’]\?M@\?GL’IJ"HNWNWMN

drunnyTunsdulaaenny uasFasnsznnmeAIy seainyds

q. Sleeves, Block Out, Cutting and Patching via7llAWHN g U NYFaNTI el UAZINATY WanenAns
AENAAFIIALAIAIMANNNIN NANUIAINITNALNLATIATA
o 1 -ﬂl 1 1 % a 1 -ﬂ’/ 4 o A a v v lﬂl Yo v -ﬂl
A. MIAUNUITYIE Uaes 484 avAeAueuig WTan1uww visaaaunas Widuninnyes f5ueed
ArAeNdPMULATFAGA Sleeve 1178 Block Out 5ing <) Ay
:l/ d‘ Yo v o o dl a ?/ d‘ o v =3 A
N NNATINETUAIINITIANE FiR Uz iveRnsala o Neaileuednufesaeadumiveey fedmans
ALANIUABULEND
-ﬂl 1 o 2% o a 9/?3/ = ] v o v =3 o .
a. Sleeves Penununinauanaaslaaiullfihduduls wagindaamwanan (Standard Weight

Black Steel Pipes) #¥ausall Water Stop Ring n914 100 adiums (4 14a)

A o a L7 < 9o =
2. Sleeves Neuiunsggnielu ldviemaneudang
-ﬂl 1 o a = a Aﬂl 1o v o =8 Yo =3 o =
. Sleeves NEun Uy virapaunzanisdudeadunuuiuinildviewmdneudingd
A e do o o 4 - C e oo o v o
. Sleeves Meununanglunvindnedandu o wenwtlallaniunsdgrindnaman e1udinga
™. Sleeves savilidurnAutnasnialy aualugindndulAuinaenisuanaesia (998 auuinm

) Naaaiunglulinings 25 Fadwns (1 39) uazdiudnesecldlaudo(Fibre Glass)datawing
sendnavianiu Sleeves Turunnuvs dudumisiulwsasgauvusan Jannulnlalideandn 2 dalus

Sleeves NiuanAssasdalftlaangendnszAununAnusaudn 40 Hadwas (1 1/2 59) WaiAuvieasa
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al v v Y o 1 1 1 o 1 v s aa Y ] al v 1
Beuufaaudn Wandesszudnaieiulaanviesansadansunndalewli wuuazFaufanauula
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dninFadnnull e

102 wiuTaiu wide waziwau (Escutcheon)

d‘ ' a [ o ?/ d’l dJ a v v Yo Y v o
n. NN 7] NNBDLAUNSYNIUNUN N LAY LAZNUANANTTSAN WARIUTII LAY HIURN FaNAnNN9la

dasluivianiadn-eantesviedauiwmdngulasfion Gflawalanenay Dadesseu | vieldat
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1030 winwdngulasdenidlanmauuaziivdastinfon adnindasouuuidnang Wuldaad
GHEN
=

uNAe 15 NadlumT (1/2 19) 14 100 RAadAT (4 139) AMNULIZSLEULA 2 RaAwWAT ANNNIY

1,
Tneisauyia 100 AadwnAs (4 19) Dnlaeseundne 1 uRiwms
A. Viaruna 125 Aadkums (5 19) uazlunindn Anuninaesuiude 3 Jadwns Aund laasauyie
100 Raawms (4 1) Tnleraseundie 1 Sudiwns
4. winiln (Escutcheon) WafnsuaTaBaLFoeUAEARILARANENIN BEULAANTRLLL UATIRETn
A1
11. N17A8YNAUN (Pipe Joints)
111 n1sAedauIwiwmanuan (Joint For Cast-Iron Pipe)
magaseasaduiiviamanuaaindeutinilinsysls (Hub and Spigot) IWldidanuzliavisaiden 1a vive
A o | 9.°¢ v 1 1 ' ] o val d’l d‘ A Qy =®
denuadiuanaaiulausauvie uazmandi iwiuaglusestinaaslinseds Wlleniae tszanns 1 1o e 1
1/2 19 Apantnsrdsiadentziiu udrniladesinalinaetiinzidinaen azaelnemaianadliifiu e
. N .
piafiuaauan lnangneia liBauanelnszels
dwiunsliviawmdnusasiadinissuganauuazAudieanteaTesguun Wldiluiawdnuas uuumwi
uilau
112 n2FevietiuuLLn@sn (Joint for Threaded Pipe)
n. nagaialaevialiUvinindes Taper Thread ANRNASFIL BS 21 390 1SO R7 @laszyld ilunnmsgm
NITNIWGAANMNITHT HON. 281-2521
1. nsdengLnsnlsing < NH Threaded Ends wiu aaauazdasiasing <) lusiu f19zynisda indszinm
nagsld Waendunfaamuuinsgiu BS 21 TR (ISO R7) %98 BS 21 (1SO R 228) lunsstaviariu
gUnsnMENAEIULL NPT (AuNNA5§11 ANSI B 2.1) @14l Thread Conversion Fitting $98lunns
senauvials
, Ao o = @ vy v 1% Aa ' < v
A. danemenssnvinnaaaaiaunds sesrdulinliaersnanesinasesfiveanliug
¥ . . A v N o v d' o a 1 v = v El
4. 4 Pipe Joint Compound %78 Teflon Tape fu@n1zinagasiag waduinagiuinudn naudsaas
Whiulaliinu 2 indequfs
113 msAaneduuungnulau (Joint for Flanged Pipe)

n.

wenumsguawIAnTiuLau waznisianzg W zaniunnnsgIuie (Outside Diameter) Miden’d
nuuazwiulaunfndszneunniugunenlsing ) wiudaunldszneutuvie Taevinlufeaduuuy
=
TaN

= o b v o Y Y o o . 1% o A 13 o o
nseaduvTinul ausieadn i dua (Facing Flange) Talaaunuiis nad@en i wilawiusavie
Widennrauiasuuenuazauly endumiudausiln Neck Flange i @aniani1zuiasuuenyia
aaninaea (Bolt) waziian (Nut) nlnuninudaulnesialylddy Galvanized or Cadmium Plated

Bolt and Nut wazn I iuszuuyiadafunsae Stainless Steel #ANINALI FBIHAIINENINBANZAL
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nssevieunuluiang (Soldered Joint for Copper Pipe)

' -ﬂl ° ' Aﬂl v o v ¥ o '

n. Uaneianesussiasiiunsedensiewinlildan aurseaneanliiun vinasuazein danerie
neuanuaznielu Fitting

2. lduilsann Solder Flux Mlanaviauas Fitting asaxsiariaudnyinn1aiiontszau gouunil nsmnuas
Yaanns Flux ddesdullaumuusiaesinaninandinin Tnaaniznis 14 Solder uuu Silver

) Y a v < v ' ' Y G o ca ea A v 'Y '

Brazing Whtinnzdauiiusesdneanliunanenasses iiifiusass wedidusiRumensasliteandd
5%

nssieieunuuy e N@en1lsza1u (Cemented Joint for PVC Pipe)

n. wirtnRavienazsalaansauyNaevielausay uasinanazeavieuaziszaNovie sondedasien

aztiunfe lidra1nseLNeNIANdTaIAiaANNTINA TRE AR iaTTY Y

U El

2. mihedenszaunieludesie uazniauenvienassenuALLELNRS WeasN saviewdn

o Y ' v Y & 9; Aﬂl v 2 ' Aﬂl : v -ﬂl Vv ?’l -ﬂl < o = v
udasauda Wdninandusanunlivuaneunasicldinaldinendenudesa Uszanns 5 uni uan

ezt ldRnsasialy

N17AaeLNLLILEas (Welded Pipe Joint)
. 4 s . I Cd e 4 v

n. fauNM9TaNFawinANazaadautlatavieNazinu@en AelaavieNaziinunmen il wuan
wnden Waudaneduyu (Bevel) Uszunni 20 891-40 23/1 Tnanisnasvize 4Wamansin we
o v v o - = o Y o ool o ) A
faslddauinsdenlasiazaziinlaveaan niauiaResliBausesnan n1sidien

1. nrE@envialneyialuiduuuy Butt-Welding MAgimenaaglnsin (ARC Welding) unaidan faaiduld
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adeasananaaauden T lavemihu@eanazanadniuldacdnsiai
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dengtiuld Inedfudneiasdnm dredensnfauliluidacunn viusnudnanasdaliiudng
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12. AUIIUBAEATRISUND (Steel Hangers and Supports)
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' = ' ' A a My ¥ A KX a Y o 13
nsuLauleNyiauasEinvia ‘V]ﬂ‘V]LﬂuﬂqﬂiuﬂWﬂW?LLﬂziﬂiﬂﬁﬁE]ﬂ\'iLL"II’]uTF;I\'i ﬁi‘ﬂﬂﬂﬁlﬂi’lﬂﬂiﬂﬁ\?@i"m UBIBIANT

aeariumaudans et lilanaaauwndelngle nasuaqulee vefdumuwuasy W wanfaven nauinaes
viasnldasiuanu iy vizeRdavie Jennuiideaduniafiniduiienns Llasani Wan17u91n195u N9
= 1 1 :’/ £ % a v o o/ o 1 o v v v o/ dl o A d‘d
taviawintiu Fnudlmihdaguisnudassiefiudidunisud dogvensminduduananuacusessy vivehin
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& = v 2 o A o & . = . = = 3 g o Yo =
UANNANTUEARNLUARINLNAANUNUDI Grinnel 1198 Unistrut NkU3LEIA nﬂmmmimﬁﬂqnmﬂumm LA

FeaynNAATLWANIATNABUNTABENINUAY 1iTaRNaTld Expansion Bolt unufils windivianansvielduniu

=3

i uawiduun azldaunsnuaouivliisgaunuldininiaviewasuusiazvefls fiudneiasdnmm
fﬂ‘ v ¥ o o v v ' v ] = A Q‘ d‘ dld o 1 ci/ =3
gunsaflddselamildwiniunnldun Fuusawiessld aan den vivedsaulandanelidunsudous

guinsnl nstiauazuawrianieluanansvinfaamanmad nauenenrsvzataAuInfmMaANgU Galvanized

4 . v = o o o o=l = o ' o Ay
1198 Stainless Steel a1 Vl’]’&[?]’mi‘ﬂ’&LL@X@@@@HHMNTNMNQ@ "nAdleeiiunig Qﬂﬁ‘ﬂuLLﬂzi‘W&@" nn1e

b3

wrwrieuuuuaumInazsedld Expansion Bolt 2 4ARNIWIATEMIALATILIATES Expansion Bolt Al

Tasanslaaun 'JSL?
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12.2
12.3

12.4

12.5
12.6

12.7

12.8

12.9

12.10

12.11

12.12

12.13

12.14

12.15

12.16

Norminal Pipe Size Fixing Size

mm (Inches) mm (Inches)
Up to 65 (2 1/2) 6 (1/4)
80 (3) to 150 (6) 9 (3/8)
200 (8) to 300 (12) 12 (1/2)
frudedaaduddnm Tangunenl wiesilauazussey lunnsRndafiuzauvie WseTisessure
fFudrasfesiauaii Shop Drawing B3LNEANANILL 1L UAZAT NIRRT IRILAA BN 7 i
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WelauereeRRANgAILANWALNEU fauA NI Nk uLAE NTasLYie

= = o 1 v o 9; o v 1 = v o oA v k3 v
Auzauaznsasiuvieasmasiuiminlaadraieane ﬂ’]ﬂiﬁlﬁl’]LL‘VILL\‘i‘V]Qﬂﬁlﬂ\‘iLL@ﬁi@’n\I’ﬁ‘ﬂl"Hﬂ’]ﬁ‘im A luaN N

A3 ldeuLlng
4 . J e v oy dus N 4
NuanuviauazNsesiuvie azdesansnsndiulige-sldmuaausienisfivunzan

Tusinunanini9fnss Expansion Joints %38 Expansion Loops azsiasiiglnsafiavialdliuuu muiudausa
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= v =

Tushumdangnaaaivaniszenadaisenadaresienn lnaldiindunseiuvieuiuas gunsal

a
' '

-:ll oA o ' R ' v Yo al o a a a v a o
uzauiensasivia Lasniiaviaazdasladsunmidnuatuuazdase nalfidulmuunan 'n1s madeaiu

NIHNIRUNATIVAR"

v
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AuaurieuasNsessurie TeRnmaaslng Cooling Towers 178131904 Cooling Tower azsiaailuiunan Hot-Dip

a

Galvanized. fiom, @ng Wwial uazmAniavieay saeinaae Stainless Steel. t3nlavizadouniladanlaaad

WIIWYIeTENIRITLYIA QNIanzg QNARTNA YFRYNNIZUNNAU Galvanized ANU1A 1WTEUQABEN LFWIITILNTE

v
] s v

dau1iu | avFiaanIsiag Zinc-Rich Paint 2 1

' v
= 1 a o

NuanuviauazNsesiuvie NRnseLNEUaNE1ANT UsaLnlossALNUAY VFRRAFIDLLILAT N LAWYe

azFaailuman Hot-Dip Galvanized. Hiam, 4ng Wil LaviWANAYia avfadinAae Cadmium-Plated Steel.
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1 =R a o

= C oA v oo o o v o & 9y o g .
NLAIUND, NTBITUND, UBRA, ANF, UIU LATNTIAND 1 mmmﬁ\mq‘lmmu YNUNAUALABINIAIE Stainless Steel.

a

= o 1 o o o 5 a P I da ¥ =
mmiwamﬂummmn, AANTINUN Miﬂﬂﬂﬂi‘mj‘ﬂ\‘iﬁ‘UVlﬂﬁl’N "’] wmmmﬂgluﬁ\mﬂumm (Concrete Trench)

azpaailuuan Hot-Dip Galvanized

o ¥ 3

Tiag, Ang WU LAZIANIATIAA ABIVNAaE Stainless Steel.
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NuanuveuazNsesiuie Geinsetneluaiasusfinsseg luusinuniaenm uaznisianseu i (e
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LLRLABT, ﬂﬂQLﬂﬁ‘ﬂ\m’]L‘uﬂiﬂu’], PBIATIINIAN Y, NIRRT, UBIATY, LAZURS TNTA) sy Auaau

v
o Y

viauarsaafviaazsiaania Epoxy Red Lead Primer 2 f4 uazn1@Wunie wanan 1 Gusae Epoxy Black
Finishing Paint Nuaawriauaznsasiuvie aemnsegneluansiia < liazfewmnd Red Lead Primer 2 44
WaTNNAMuN"euendN 1 G fael Alkyd Grey Finishing Paint. fiam, ang uau uazginsnfilsznausiig

v v

*AR9NNA2E Cadmium-Plated Steel.

2

' v
1 2K a o 1

fuanieuasiisasiimie SﬁqmmmﬂgmﬂuﬁmLm?;@ﬁmsm I AsasRnma Spring Vibration Isolator Usznay
dinlandne Welesfudesuazmsduazifioufiadlisunaufuesiesnansdne e

Anchor sasfimeluunasliiiuliUnannuseas@aniieriaeis Under Strain azdaaili Heavy Forged
1138 Welded Construction LeNFANIUINAIN Support

Anchor dnuiusesiumieluuauawilerTaqiy Strain a1n Offsets axdaaiy Forged Wrough Iron Clamped
fnaeinauumn

vieluuuasaaziasiinnstansegureietTunminaaynviasdas
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1217 ﬁﬂnnﬂﬁmﬁmmqmau ﬁﬂaqwﬂgjuuﬁ PuLURABALLIANENTAYIE uaziilanauAuLAades SaRulTuu
Tntnsunsa gy 1 syl
12.18  7euiNN Expansion Joints ¥i7a Expansion Loops fiasll Anchor ﬁm%ﬁﬁ'ﬁ‘hl,l,mi\‘i‘um Expansion Joints 1138
Loops azlanuualunianas
1219 shuldRsasiuvieniiodu gy aan den Tt 19 delalldezylfunldensivie
12.20 Qﬁméﬁ”\iﬁmﬁmﬁm@ﬂumﬁmm 274 Concrete Insert 1% Anchor Rod Uazineieariulasaainad | 7
Sfugwiunsianersuviesng |
12.21 ‘ﬁ'Lmu‘w'ﬂLL@:ﬁiﬂﬁuﬁm:ﬁmmmLL@:mﬂatLﬁﬂmﬁqﬁimiﬂmmu Lwﬁﬁwmiﬁm&%%ﬁﬂﬁuﬁm gaulung
R mANLITe tavAIAnTeamE e I anRUT e wie ludaud 1l
VieTiAn e lULIR I aULIR LAZY LI UL AU IHE A UINUALIE . UAZIUN AT ey umnena
pielalid
F19ANMILNNIEALINWYIDTEEEUNNTE NIRRT AL (L11G15)
1WNANE PN ATBIUANLEL VAUANAVTOVIBLAN Ve vialwaesnau /
(Nominal audansd Mamanuan
Pipe Size)
Ladlumg (TZQ) Ladlumg L9 TR WS UWIA WS UA
15 (1/2) 9 2.0 2.4 0.9 1.2 7N 7N
20 (3/4) 9 2.4 3.0 1.0 1.2 Jeely 1.0 %um@q
25 (1) 9 2.4 3.0 1.0 1.2 WATE  81AN9
32 (11/4) 9 2.4 3.0 1.2 1.8 nnaaeda  visenn
40 (11/2) 9 3.0 3.6 1.3 1.8 ) SN
50 (2) 9 3.0 3.6 15 1.8 FiD
65 (2/2) 12 3.0 4.5 1.8 2.4
80 (3 ) 12 3.6 4.5 2.0 2.4
100 (4) 15 4.0 4.5 2.4 2.4
125 (5) 15 4.8 4.5 2.4 3.0
150 (6) 15 4.8 4.5 2.4 3.0
200 (8) 25 6.0 4.8 3.0 3.6
250 (10) 25 6.0 4.8
300 (12) 25 6.0 4.8

13.

wutlaNu dalazinany (Floor, Wall and Ceiling Plate)
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14.

15.

17.

18.

19.

N19dnALANELATNII AN (Cutting and Repairing)

N3FAAFIVIBUIABINTENNFNEAINNILITATLIT A2 Sleeve NAAND NAUANLALNNNIANARNZA2UN ulATaa5Ia
o ] d‘ v o 7 dl VYo o v
18981713 N1satarzduniiulassanaesanans aznssinldsaflaladfuniseysifaing Amuaneulatianiy
i

= g = 1 dl a dgl o dg’ Yo Y v 1 v adal a k% v 1 dlddd =
LAENDUAIMNLALUNEAIN ] VNNAAUINNNITANALINEU D,J]?U@’N[ﬂﬂﬁsﬁﬂllLLsﬁNGLMDuﬂ’JﬁLL’Z‘]3L?FJU§‘@F;I®’JF;I‘H’NV]3JF)JN@®L‘Wﬂﬂ’]‘j‘

2
Npeanie

s2AUNAU (Invert Elevation)

fFudnesiaaananuLanng n9dnssALviausng o WgpauanueyRneudasinnsins s

N17A8Y81188NUANAIANT (Termination of Water and Drainage Piping)lananisaasviatiiuasviassunasin vnnlu
o oA 9; = ' 9; v o o 1 a v v 1 ' g j v Y

wenssnganiviervizeriasruneiuanslidwivsedn senseen il uenianudaaziassieriemantieanty it

ansaenAslitienndt 1.50 wms udaldiangs vizedhaseuindeatald uazmnaiuassesnavuauluscasilidanen

fanaazlalaemanuanuasinting wasssiwmdalataviamwaniily

nalAai (Underground Pipes)

1 =3 o d‘Q :I/ Il va v Yo & a v o o o 1 aal
'V]ﬂlfﬂ@ﬂm’ﬁ/][51mmQﬁ\?ﬂﬂjimmu@:ﬁmﬂ\ﬂmﬁ‘uﬂqﬂ,ﬂ@ﬂuN']ﬂqﬂuﬂﬂmq{m@ﬂLL@x@rﬁﬂuﬂqﬁ‘ﬂmﬂﬁ‘ﬂum’]mﬂﬁ‘ﬁ‘m'ﬂﬁ LL@gﬂquﬁ‘ﬁ’]u
289 AWWA C203, Section 2 Application, nsnagauuaznisasaagdeuliidullmusnmasgiu AWWA €203 dae

AFUNITARALANITUAIAANF AT UAAT

n. Sandblast

9. Apply Coat of Plasticized Coal Tar Primer

A. Apply Flood Coat of Hot Plasticized Coal Tar Enamel 2.4 mm Minimum Thickness

d. Apply Spiral Wrap with 20 Mil Fibreglass

q. Apply Flood Coat of Hot Plasticized Coat for Enamel 2.4 mm Mimimum Thickness

. Apply Spiral Wrap with 6.8 Kg Asbestos Felt

. Apply Spiral Wrap with Kraft Paper

. After the Top Coat Has Been Cured at Approximately 20°C for Not Less Than 16 Hours, the External

Protective Coating Shall be Tested Electrically Using an Approved Holiday Detector and Shall be Free of

Missed Spots

v

. anuarainsnMiaviasesiuvianannsdeeg ldnuasasiumanlialin (Stainless Steel Supports and
Hangers)
o, ARAAULITDNYVIDAZFBNTDFL AN NI LA NALNLIAIEN I LT

weiutlaiugq (Flashing)

usiuilaiuuiasey o viaszunaenanAnsunzguaia Wi ldusiunzisawia 1.8 Ailaniu (4 Ueus) Tnlaaseuvie
seunganid lidaoundnslagsauviaszunaennaliifasnd 200 faawns (8 19) wazenaaunuvieawhidngals
Yasndn 150 HARWAT (6 10) dauviaanaliretulluazynuuaniueudnduniis

718311 (Valve)

v v v
o . .°

191 21 Wiaasanda livieunnewdiasesgusineiuazginsaimnums uazsusumibails uaneldluuuy
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19.2

19.3

194

19.5

19.6

19.7

n. Gate Valve, Mdnsinneuin 1l Gate Valve YNNI 9832UIR 50 HARWAT (2 ) uaz Ennan o
NFME VAR SLTaLTITAINA IR 65 RaRWAS (2 1/2 H0) uazluninanlildonaamanvasa
wudau

1. Globe Valve luszuuiefifesninfuanaduazdnmnisiuageniriifiads Globe Valve Idnnuvia

waz N aaneananaizeaLsauT AN ALY

v v v
& o © R S o

A. 2MEIAULNNAL (Check Valve) luszuuviananiduualuisasldinlvandufesdinfiongn fsindu
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Item Equipment Country of Original Categories
Manufacturer A B C

2.1 Cold Water & Flush Water Systems

2.1.1 Constant Pressure Pump
Syncloflo USA
Aurora USA
Bell & Gossett USA
Paco USA
Peerless USA
Allis-Chalmers USA
Worthington UK
Pullen UK
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Item Equipment Country of Original Categories
Manufacturer A B C
KSB Germany
Ritz Germany
Allweiler Germany
Ebara Japan
212 Water Supply Pump
Bell & Gossett USA
Allis-Chalmers USA
Aurora USA
Worthington USA
Peerless USA
Paco USA
KSB Germany
Ritz Germany
213 Coupling for Pump and Motor
Reynold USA
Flender Germany
Benzler Sweden
214 Gate Valve, Globe Valve
Watts USA
Nibco USA
Stockham USA
Kenedy USA
Crane UK
Toyo Japan
Tour & Andersson Sweden
Kitazawa Japan
215 Butterfly Valve
Keystone USA
Stockham USA
Kenedy USA
Mueller USA
Nibco USA
Saunders UK
Amri France
Worldvalve Holland
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Item Equipment Country of Original Categories
Manufacturer A B C
2.1.6 Check Valve (Silent Type)
Metraflex USA
Val-Matic USA
Gestra Germany
Check Rite Canada
TRW-Mission Australia
2.1.7 Check Valve (Wafer Type)
Check-Rite USA
Duo-Check USA
Val-Matic USA
TRW Mission Australia
218 Modulating Check Valve, Float Valve, Pressure
Regulating Valve, Pressure Relief Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
Bermad Israel
219 Automatic Flush Valve
Toto Japan
Sana Thailand
2.1.10 Manual Flush Valve
Sloan USA
Delany USA
Toto Japan
211 Self Closing Faucet
Toto Japan
Grohe Germany
2112 Flexible Connector, Vibration Isolator
Mason USA
Metraflex USA
Vibration Mounting & Controls USA
Proco USA
Hyspan USA
Tozen Japan
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Item Equipment Country of Original Categories
Manufacturer A B C
2113 Water Hammer Absorber, Shock Absorber
PPP USA
Josam USA
Zurn USA
Watts USA
2.1.14 Galvanized Steel Pipe Seamless
NKK Japan
Sumitomo Japan
Nippon Steel Japan
Kawazaki Japan
2.1.15 Galvanized Steel Pipe (SEAM)
Thai Steel Pipe Local
Siam Steel Pipe Local
Thai Union Steel Pipe Local
First Steel Pipe Local
High Pressure Steel Pipe Local
2.1.16 Stainless Steel Pipe
Thai Stainless Pipe Industry Local
Sumitomo Japan
2117 Strainer
Metraflex USA
Hoffman USA
Toyo Japan
Kitazawa Japan
2.1.18 Meter
Kent USA
Asahi Japan
Aichi Japan
2.1.19 Copper Tube
Mueller Brass USA
Yorkshire UK
Sambo Japan
Kemble Australia
2.1.20 Ball Valve
Watts USA
Nibco USA
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Item Equipment Country of Original Categories
Manufacturer A B C
Toyo Japan
Kitazawa Japan
2.1.21 Plastic Ball Valve
GF Switzerland
FIP France
2.1.22 Flow Regulator
Dole USA
Tour & Andersson Sweden
2.1.23 Foot Valve
Val-Matic USA
Socla France
21.24 Pressure Gauge & Snubber
Trerice USA
Weksler USA
Jumo Germany
Wika Germany
2.1.25 Automatic Air Vent
Hoffman USA
Val-Matic USA
Metraflex USA
Armstrong USA
2.2 Water Treatment System
2.21 Water Softener Resin
Dowex USA
lonac USA
Lewatit Germany
222 Conductivity Controller
Great Lake Instrument USA
Unilco USA
Kent UK
Prominent Germany
223 Water Meter & Transmitter
Turbo Germany
Tokico Japan
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Item Equipment Country of Original Categories
Manufacturer A B C
224 Diaphragm Valve
Aquamatic USA
Saunder UK
225 Solenoid Valve
Danfoss Denmark
Burkert Germany
226 Ultraviolet Sterilizer
Aguanomics USA
Sanitron USA
Hanovia UK
Trojan Canada
227 Catridge Filter
Filterite USA
AMF Cuno USA
Gelman Sciences USA
Culligan USA
23 Soil, Waste, Vent, Storm Drain System
2.3.1 Cast-Iron Pipe
TCP Local
Knack Local
Wenco Local
Siam Syndicate Local
2.3.2 Galvanized Steel Pipe (Seamless)
NKK Japan
Sumitomo Japan
Nippon Steel Japan
Kawazaki Japan
2.3.3 Galvanized Steel Pipe (SEAM)
Thai Steel Pipe Local
Siam Steel Pipe Local
Thai Union Steel Pipe Local
First Steel Pipe Local
High Pressure Steel Pipe Local
2.34 PVC Pipe (Class 8.5, 13.5)
Thai Pipe Local
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Item Equipment Country of Original Categories
Manufacturer A B C

D-Plast Local
Bangkok Paiboon Pipe Local
TOA Local
CAPC Local

235 Reinforced Concrete Pipe
CCM Local
MCON Local

236 Floor Drain, Roof Drain, Floor Cleanout
Wenco Local
TCP Local
Knack Local
Chess Local

24 Waste Treatment Plant

241 Submersible Sewage Pump
KSB Germany
ABS Germany
Flygt Sweden
Pumpex Sweden
Tzurumi Japan
Ebara Japan
Shinmaywa Japan
Elepon Japan

2.4.2 Sludge Circulating Pump (Submersible)
KSB Germany
ABS Germany
Flygt Sweden
Pumpex Sweden
Tzurumi Japan
Ebara Japan
Shinmaywa Japan
Elepon Japan

2.4.3 Sludge Pump (Positive Displacement)
Robbins Myers USA
Seepex USA
Mono UK
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Item Equipment Country of Original Categories
Manufacturer A B C
Netzch Germany
244 Sludge Transfer Pump
Gorman-Rupp USA
245 Effluent Pump (Submersible)
KSB Germany
ABS Germany
Flygt Sweden
Pumpex Sweden
Tzurumi Japan
Ebara Japan
Shinmaywa Japan
Elepon Japan
246 Submersible Aerator
Frings Germany
Tzurumi Japan
Flymarator Sweden
247 Submersible Ejector
Frings Germany
Tzurumi Japan
Flymarator Sweden
Shinmaywa Japan
248 Chlorine Feed Pump
CFG Prominent Germany
Iwaki Japan
N-Feeder Japan
249 Chemical Dosing Pump
CFG Prominent Germany
Nihon Feeder Japan
Iwaki Japan
2410 Air Blower
Anlet Japan
Tutthil MD Pneumatic USA
Hick Hargreaves UK
Unozawa Japan
Robushi Italy
Shinmaywa Japan
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Item Equipment Country of Original Categories
Manufacturer A B C
2.4.11 Air Diffuser Head
Discfuser USA
Chicago Pump USA
Eimco USA
Rex USA
FMC USA
Aercor USA
Envirex USA
2412 Static Sieve Screen
Local as Johnson USA
Hycor USA
Envirex USA
2413 Mechanical Bar Screen
Smith & Loveless USA
Esmil Holland
Europelec France
Ebara Japan
Idreco Italy
2414 Filter Press
Envirex USA
Perrin USA
Roediger USA
Euro Technic UK
Filtri Diemme Italy
Saltec Sweden
Nighuis Holland
2415 Filter Press Feed Pump
Netz USA
Roobins Myers USA
Seepex Germany
Allweiler Germany
Mono UK
2416 Floatation Unit
Biodetox USA
Nighuis Holland
Sepa Australia
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Item Equipment Country of Original Categories
Manufacturer A B C
2417 Manhole Cover (Cast-Iron)
Wenco Local
Knack Local
TCP Local
24.18 Galvanized Steel Pipe (Seamless)
NKK Japan
Sumitomo Japan
Nippon Steel Japan
Kawazaki Japan
2419 Galvanized Steel Pipe (Seam)
Thai Steel Pipe Local
Siam Steel Pipe Local
Thai Union Steel Pipe Local
First Steel Pipe Local
High Pressure Steel Pipe Local
2.4.20 PVC Pipe (Class 8.5, 13.5)
Thai Pipe Local
D-Plast Japan
Bangkok Paiboon Pipe Local
TOA Local
CAPC Local
2.4.21 Cast-lron Pipe
Wenco Local
TCP Local
Siam Syndicate Local
Knack Local
2.5 Swimming Pool and Spa System
251 Pump
Starite USA
Purex USA
Certikin USA
252 Diatomaceous Earth Filter
Culligan USA
Permutit USA
Purex USA
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Item Equipment Country of Original Categories
Manufacturer A B C
253 High Rate Sand Filter
American Product USA
Culligan USA
Permutit USA
254 Cartridge Filter for Pool
American Product USA
Culligan USA
Permutit USA
255 Polybuthylene Pipe
Wiik & Houglund Local
Super Tube Local
256 PVC Pipe (Class 13.5)
Thai Pipe Local
D-Plast Local
Bangkok Paiboon Pipe Local
TOA Local
CPAC Local
257 Underwater Light
Purex USA
American Product USA
258 Gate Valve, Globe Valve
Watts USA
Nibco USA
Stockham USA
Kenedy USA
Crane USA
Toyo Japan
Tour & Andersson Sweden
Kitazawa Japan
259 Butterfly Valve
Stockham USA
Kenedy USA
Mueller USA
Nibco USA
Keystone USA
Saunders UK
lnsansaRunszAnh 84 warsmmadi iensmuanTuganANuINR 4 newuaIAsRANNITLsR 80 WeTENIeET yaTETrmELALT 289




Item Equipment Country of Original Categories
Manufacturer A B C
Amri France
Worldvalve Holland
2.5.10 Check Valve (Silent Type)
Metraflex USA
Val-Matic USA
Gestra Germany
Check Rite Canada
TRW-Mission Australia
2511 Check Valve (Wafer Type)
Duo-Check USA
Val-Matic USA
Check Rite USA
TRW-Mission Australia
2512 Modulating Check Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
Bermad Israel
2513 Pressure Regulating Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
bermad Israel
25.14 Pressure Relief Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
bermad Israel
2.5.15 Float Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
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Item Equipment Country of Original Categories
Manufacturer A B C
bermad Israel
2.5.16 Chemical Feed Pump
CFG Prominent Germany
Nihon Feeder Japan
Iwaki Japan
2517 PH & Chlorine Controller
CFG Prominent Germany
Kent UK
2.6 Irrigation System
2.6.1 HDPE Pipe
Wiik & Houglund Local
TAP Local
Siam Pipe Local
2.6.2 PB Pipe
Wiik & Houglund Local
Supertube Local
2.6.3 PVC Pipe (Class 13.5)
Thai Pipe Local
D-Plast Local
Bangkok Paiboon Pipe Local
TOA Local
CAPC Local
264 Galvanized Steel Pipe
Thai Steel Pipe Local
Siam Steel Pipe Local
Thai Union Steel Pipe Local
First Steel Pipe Local
High Pressure Steel Pipe Local
26.5 Sprinkler Head
Rainbird USA
Toro USA
Rain-O-Mat USA
Naan Israel
2.6.6 Gate Valve, Globe Valve
Watts USA
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Item Equipment Country of Original Categories
Manufacturer A B C
Nibco USA
Stockham USA
Kenedy USA
Crane UK
Toyo Japan
Tour & Andersson Sweden
Kitazawa Japan
2.6.7 Butterfly Valve
Stockham USA
Kenedy USA
Mueller USA
Nibco USA
Keystone USA
Saunder UK
Amri France
Worldvalve Holland
2.6.8 Check Valve (Silent Type)
Metraflex USA
Val-Matic USA
Gestra Germany
Check Rite Canada
TRW-Mission Australia
2.6.9 Check Valve (Wafer Type)
Duo-Check USA
Val-Matic USA
Check Rite USA
TRW-Mission Australia
2.6.10 Float Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
Bermad Israel
2.6.11 Ball Valve
Watts USA
Nibco USA
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Item Equipment Country of Original Categories
Manufacturer A B C
Toyo Japan
Kitazawa Japan
2.6.12 Plastic Ball Valve
GF Switzerland
FIP France
2.7 Hot Water System
271 Hot Water Circulating Pump
Aurora USA
Worthington USA
Peerless USA
Paco USA
Allweiler Germany
2.7.2 Hot Water Heat Exchanger
Adamson USA
Petterson & Kelly USA
Bell & Gossett USA
2.7.3 Gas Water Heater
A.O. Smith USA
Rheem USA
Enerhot Australia
274 Electric Water Heater
A.O. Smith USA
Rheem USA
275 Instantaneous Electric Water Heater
Siemens Germany
Stiebel Eltron Germany
Vaillant Germany
National Japan
276 Gate Valve, Globe Valve
Nibco USA
Stockham USA
Kenedy USA
Crane USA
Toyo Japan
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Item Equipment Country of Original Categories
Manufacturer A B C
276 Gate Valve, Globe Valve
Nibco USA
Stockham USA
Kenedy USA
Crane USA
Toyo Japan
2.7.7 Check Valve (Modulating Type)
Cla-Val USA
Muesco USA
OCV Control Valve USA
Singer Canada
Bermad Israel
278 Ball Valve
Nibco USA
Toyo Japan
Kitazawa Japan
279 Galvanized Steel Pipe Seamless
NKK Japan
Nippon Steel Japan
Kawasaki Japan
Sumitomo Japan
2.7.10 Copper Tube
Mueller Brass USA
Yorkshire UK
Sambo Japan
2.7.11 Fibreglass Insulation
Asahi Japan
Microfibre Thailand
2.7.12 Calcium Silicate
Promat Germany
Asahi (ASK) Japan
2713 Expansion Joint
Hyspan USA
Treflex USA
Vibration Mounting & Controls USA
Hydra Germany
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Item Equipment Country of Original Categories
Manufacturer A B C
BOA Switzerland
2.7.14 Pressure Requlating Valve
Cla-Val USA
Muesco USA
OCYV Control Valve USA
Singer Canada
Bermad Israel
2.7.15 Flow Regulator & Balancing Valve
Dole USA
Tour & Andersson Sweden
2.7.16 Strainer
Metraflex USA
Hoffman USA
Toyo Japan
2717 Pressure Gauge & Snubber, Thermometer
Trerice USA
Weksler USA
Jumo Germany
Wika Germany
2.7.18 Automatic Air Vent
Hoffman USA
Val-Matic USA
Metraflex USA
Armstrong USA
2.8 Steam System
2.8.1 Steam Boiler
Clever Brooks USA
Thompson Cockran USA
York-Shipley USA
Loos Germany
282 Black Steel Pipe Seamless
Nippon Japan
NKK Japan
Sumitomo Japan
Kawazaki Japan
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Item Equipment Country of Original Categories
Manufacturer A B C
2.8.3 Gate Valve, Globe Valve, Check Valve, Strainer
Powell USA
Crane UK
Toyo Japan
284 Steam Trap, Sightglass
Gestra USA
Spirax Sarco UK
2.85 Pressure Reducing Valve
Fisher USA
ITT Hoffman USA
Spirax Sarco UK
286 Motorized Valve
Honeywell USA
Johnson Control USA
Samson Germany
2.8.7 Expansion Joint
Hyspan USA
Hydra Germany
BOA Switzerland
2.8.8 Insulation
Bradford Malaysia
Lapinus Netherland
2.89 Deaerator
Clever Brooks USA
York-Shipley USA
2.8.10 Condensate Receiver Unit
Paco USA
Bell & Gossett USA
2.8.11 Fuel Oil Pump
Viking USA
Allweiler Germany
2.9 River Water Local Manufacturer
Aqua Thai
Hydrotech
Salcon
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Item Equipment Country of Original Categories
Manufacturer A B C

Unitech

2.10 Electrical & Control

2.10.1 Electrical Conductor
Phelps Dodge Thailand
Thai Yazaki Thailand
Bangkok Cable Thailand

2.10.2 Electrical Conduit
Abbso Thailand
Matsushita Japan or Thailand
Maruichi Japan
TSP Thailand
TAS Thailand
CDC Thailand
Ul Thailand

2.10.3 Switchgear Circuit Breaker, Safety Switch
Square-D USA
GE USA
Westinghouse USA
ITE USA
Sylvania USA
AEG Germany
Siemens Germany
Merlin Gerin France
ABB Switzerland or Sweden
Mitsubishi Japan
Fuji Japan
Terasaki Japan

2104 Magnetic Contactor and Control Relay
Klockner-Moeller Germany
AEG Germany
Siemens Germany
Fuiji Japan
Mitsubishi Japan
ABB Switzerland
Sprechcher & Schuh Switzerland
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Item Equipment Country of Original Categories
Manufacturer A B C
Telemechanique France
2.10.5 Motor
Siemens Germany
VEM Germany
Brook UK
Newman UK
Crompton UK
Mitsubishi Japan
ABB Switzerland
Asea Sweden
US. Motor USA
2.10.6 LV Switchboard Local Manufacturer
B. Grimm Local
Berli Jucker Local
Asea Local
U-Tah Industry Local
PMK Local
Sahachai Local
2.10.7 Metering and Associated Equipment
Westinghouse USA
Siemens Germany
AEG Germany
Fuiji Japan
Mitsubishi Japan
ABB Sweden, Switzerland
2.10.8 Level Controller
VEGA Germany
2.10.9 Floatless Switch
Omron Japan
National Japan
2.10.10 | Float Switch
Tzurumi Japan
National Japan
Flygt Sweden
Ebara Japan
ABS German
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ltem

Equipment

Country of Original

Categories

Manufacturer

A

B

C

2.10.11

Fire Barrier System

3M

GE
Wormald
Furukawa

KBS

USA
USA
USA
Japan

Germany
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uyIn 17

UTZULBAANINITLANE

C oA
ATUN 1.

TANIMUALAZANNABINITN AN ALA

1. IRULUAUBINIU

1.1

1.2

1.3

' v v
=% @

TRULLALDIUATALIAGNINN TR Fara uasnAgeLLATes AUNIAITELY STULUAGN AT UNNERTIRAFAT
mauanuazngluanasaaudnsldluiuuuazdaninun Lﬁﬂiﬁ’lﬁmummﬁm:gnﬁm
SR sUER sz neudasnanisdase il -

n. sruLviadantuiaaandiail(Oxygen System)

. FEULFEYEYINANINsunmel(Medical Vacuum System)

Ni TTULANASANIINITUNTE (Medical Compressed Air System)

a. sruuviaanauialuniaeenlds (Nitrous Oxide System)

Q. TTULBINADAANNALGI(High Pressure Medical Compressed Air System)
. TTULNNAAENAALIAULAY (Waste An aesthetic Gas Disposal System)

. TEUUYIARG ]

. szunIWinguiuauszuuuiantesnisunnel

v
o

WiFUdeE e ANAAINUARTLANAARITTILINII9AN1TNAIY (Chiller Management System:CMS)

2. ADUUNIATFIU

v
o

v a v o v 1 dl ﬂ‘/ o [ g a dl a
muimmuumh uatngBuun ﬁ]i‘ﬁ’]uﬂ’ﬂﬂ‘ﬂﬂﬂ’]@ﬂﬂqﬂﬂﬁ‘m nslsznauilasnIfa mquiﬂmmu BASTIHACLAEA

Usznauuvuive ldgneBedmivaumndayon lulasanisiibinenuninsguresantiunfeasdes dasteliil-

n.

.

AninUNRTgIUNARA LY IgRAMNITI (NAN)

NFPA 99 Standard For Health Care Facilities

CGA V-1 Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connection
CGA V-5 Diameter Index Safety System

CGA G-4.1 Cleaning Equipment for Oxygen Service

AWS A5.8 Specification for Filler Material for Brazing and Braze Welding

CSA Z305.1-1992 Non Flamable Medical Gas Piping System
ASTM B819 Standard Specification for Seamless Copper Tape for Medical Gas System
ASTM B88 Standard Specification for Seamless Copper Tube for Water, Gas and Sanitation

TAaNIsRANNTHALIR 84 NITHINMIINTT INENTTEUNANNTUATNIMANUMITIR 4 NBINURIATARNY
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\ oA
ATUN 2.

aunsalsrunuianfanisunne’

1. TYUUANELAARANTLAU

sruvansufgeandian Ussnavluseunasanauia 2 wasienddszannii

1.1

uaanaLianan (Primary supply source)

- fdaiueandial  (Bulk Liquid Oxygen)
ABNULUATNNIATFI ASME Section VIII %38 DIN EN 13458 CRYOGENIC VESSEL STATICS
VACUUM INSULATED VESELS Inedpimsanauintaieninisdisaauidaandiauld 14 4 dafy
paNTLAUUAAIINULTIFULA 250 PSI.

- Vaporizer
Vaporizer Wt Ambient-air heated ABNULLATNNINTFIE ASME Section VIl LAZUIIAL
A . (% H o v a
fVaporizer aunsanuld anisannrasassudTununislduiaaandiay

- A liquid oxygen control panel
oz lddmsu Final regulation  Musesis 60 PSI wessruuviesnauia nsiassldidullmnim
WA NFPA 99 Uasvinn1simsia Pressure relief valve AN 75 PSI iteinsusemuluszuy
Tl iAuA A9l Liquid oxygen control panel azfaa@ianfaiusyuuuiaeandiaudisadlunsein
uasanauiavan ludvninels
Duplex pressure regulators Wag Valve Ansaliidansaiu control the pipeline pressure.
The integral control circuit azfadidaNsany a pressure raising coil, economizer valve, relief
valves WAz bursting discs for maximum safety N1INNNUaB9RaNEawLMa LHUTTULAHR 1R
VMNA Vessels, valves uarvszuuviauia azseagninanazaiauasinnislauialulnsaueen
S T
Aaunasinisanauna

- An alarm system

& 23 a -ﬂl o Y Yo v o a v o
UAPNTTULIABULAREBNTIAN Na1A1INANY  uarliEFudnadseendiauiduduusiianumunzan

lunnawsrandynnouhan

- Emergency oxygen inlet

v
o

AABM  Emergency oxygen inlet connection iegzpanlunnsidndeannsfnufaaandiau TneigFu
{199zARINI9LsTAUALL Emergency oxygen inlet connection TLAAINIHALIAN
Tneuvasanautauan spmsaning lsaneuna

uuadanaLiad19e9 (Secondary supply source)

SPLFIEN Fully automatic compressed gas cylinder manifold system laglsf@anunsadnsestFuinuialilgls

aeirieilied 24 Falug evdsanuuasanauiananfdyn munInggIL NFPA 99

Tasanslaaun 'JSL?
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1.
1.1

1.2

1.3

1.4

1.5

oA
A9UN 3.
FTULND

Media Gas Piping System

NAAMFLLNANNITUNNE

eduiuudantanisunmelaunszuuvieanauiaeandiay (Oxygen System), FLULANIARANI
nnsunnel(Medical Compressed Air System), sruuvieansuialunsaeenlas (Nitrous Oxide System) uae
TTUUNNAALNAALAIWINY (Waste An aesthetic Gas Disposal System) ity 150 Uaussa
P39t Wldvienedunaiia Hard Drawn Copper Tube Seamless Type L AMNNIATFI ASTM B-819
vedrusuianisnisunmglaunszuugqoyoyinianiensunne (Medical Vacuum System) Tldvianasuna
%4im Hard Drawn Copper Tube Seamless Type L AMNNRAT3U ASTM B-88 98 sruvaneufaluingian (fﬁ
)

vedrusuianisnisunmelauniszuuainiAgnANalgs (High Pressure Medical Compressed Air System)
flAnualdan 200-300 Leuddanssiia Wldvenesunsiin Hard Drawn Copper Tube Seamless Type

K ATNHNIATITU ASTM B-88

'
¥ 1 &

dasia (Copper Tube Fittings) HuWLUL Wrought Copper Welded Fitting (Brazing joint) '3’@911, andszanuiili
Wil Silver Brazing Alloy AINNNRT§I AWS Class BCuP-5 Tmﬂﬁﬂquﬁuﬂﬂummﬂ (Melting
Temperature) Tdtfaeindn 1,000 Degree F anunsanuusasuldanuls 250 ﬂﬂum’ﬁiﬂmiwﬁq)

8 Discharge AMNILULRRIRIINIANINSUNNE (Medical Vaccum System) mvualildviawmdnaudanza
1AMIUIUNAN ANIRITIW Nen. wiandeste (Fitings) dsiviamaneudangd usansoemldany
NIATFIU Nan.

AT NLFHUTELUUN AYIANBIWAS

Outside Diameter (mm.) Nominal Side Diameter (inch)
15 Yo
22 Ya
28 1
35 1%
42 1%
54 2
67 2%
76 3
108 4
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o4
AN 4.
nasnarglnsaidsrneusruunianianisunne

Valves and Accessories

ANARIN13 e il

1.1

1.2

v
o Y v o s o

o ~ 2 A o o a v v a ¥ o v
fFudnesiaadnmnuazAnsanaaniAmaNtR uazdnsusngniesimisiuneiiauasdanualidullnim
wUUBazsENg auaNnsaldnslan uazanysalmunsenis

5 dl M v 1l o o % eﬁl 4?1 Yo Y v o a ?/ v Y
’J’]’Z‘]’WILLSJ»LQLLNMQ»L’E]‘LHLLUU LLG]NV’]'J’]N@']LﬂuLL@xWWIﬂ?%UU@NHﬁ‘MHQ‘ﬂu H?U@’]\i’ﬂxﬁlﬂﬁ@ﬂﬁ’]LL'Z\]%M@GNTMW]EI

InelaiRnAldaneln o) gy

TR EzRa Y asdeadundaiueifentu wesdeaduwufildnun AANTRMIN AN BN
g wilsrLLLRaNansun ey

BN (W.0.G. Pressure Rating) T@laitierndn 250 euddens. i visemaiiszl
Tuuuuuazlumeazidunremnidusazaiia tauazsiesiunmeagauussiuliitoandy 1.5 winresusaild

91U (W.0.G. Pressure Rating) a1NHH&R

Shut-off Valves

2.1

2.2

2.3

24

25

Shut-off valve 1ulLIL Ball Valves

Ball Valves faifewsindan Bronze wuui Full Port Design Agtnsnfanansatlasiuniagaumsiitinngld
aadauluidesld (4-Bolt Blow-out Proof System) gnunsavuusssuldauldlidenndn oo deusse
F13749%4

Compound Rubber Seat Ring ¥1#ag Teflon , Seal ¥isagl Viton azfiaslanwnisiinngunuasnumiusenis
annsau wazilaldatin

Ball Valves az#iaail Stub Extension infaanedunsaiin Hard Drawn Copper Tube Type K ¥a 2 g e ld
Mmiﬁﬂwimxummu Brazing Joint

Ball Valves azdasiinnsinanuazanuazdrersulasiuiieldanilussnaendian axdesd Plastic Cap #

daneia 2 Auussqlugananasnedmiefasiunisuilen

Zone Valve Box

3.1

3.2

3.3

3.4
3.5

v = ' o d‘ v d‘ v U 5 5 v %
Zone Valve Box ﬁ]ﬂﬁﬂg‘ﬂﬁ"]\? AUIR LL@%’J@QWI‘HMWNW?&MIMLLUU ﬂﬁ‘zﬂﬂﬂﬂ’lﬂﬂ@ﬂﬁﬂi‘ﬁ"ﬂ’]’]@’] , ANAINTRNAE

£

Tube Extension , Aluminum Window Frame uaz unuiila unwillagazfasaunsnidale 180 89/ n35insas
D RS A
AvfeshnAe et e vdassuanfszy ey
' s ©° v ] % d?l & v v a o o ' v a ]
naesLssaaanARtwEmanIugl wef 18 wiensmenia@iunisinnseudiusruUA Baked Enamel Finish
Tasaunuda (Window Frame) aeinsavindng Anodized Aluminum wazvinnnstiafiailinaesussqaaasae
ang , udavindenatasnlaniansae Pull-out Ring

Shut-off valve WluwLL Ball Valves AN 8Iaziasiadnamu

v
o o

Pressure Gauges ULy Bourdon Typelduiinfueinans 35 daawuns (1 1/4 f:q) aanuUug1LldRaAeTL
Tube Extension 1846291489 Pressure Gauges aunsnauANALldaNtessruLLAanfIanisunn el 0-100
LausFamnin aNduIELUBINIAEAAIINALGY (High Pressure Medical Compressed Air System)
Aasne AN A LRI LURENN s ElE 0-300 eudAamnInelin WATITULIGEYRYINIANTS

nsunnel(Medical Vacuum System) gunsagnumanumisldanuaesszuuufanianisunnels o-30 Aa-tsen

~
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srUUAUNULAR UNAN (MASTER ALARM)

4.1

4.2

sruudy Ui imaunan (MASTER ALARM) s2uunnevinenuiiluuuy CLOSED CIRCUIT SELET

MORNITORING, MICROPROCESSOR CONTROL %t 7ifauiauasnazidsanaanusalitasndn 80

dbA 1 1 WAT IHANITNI9IUIBITELLNAANENANNNNNTNNeianNaEa lannaninzlnf delsznaunas

e o o &
ﬂqﬂﬂ?MM@ﬂﬁﬁ\T“] AN

v
o

ANNUNCIATOR MODULE \flumiguansnauazasunn n1suiusiasing o dsznaudng wihasuana

[

¥ v v
mﬂﬂmummmmﬂm

R348 W11 VACUUM FLUORESCENT DISPLAY uansualéilaitiaeindn 40 siadnus amnsnsia

£71 MULTIPLEX MODULE W&paua LED (LIGHT EMITTING DIODE) HI@eNuAZL AN auanIan1ay

1a9uid drunsnudansaniaglideandn 64 drypuins Inevina1usani ANNUNCIATOR waz INPUT

BOARD

seundyoInubian AsAaiIuIALAT AN LA AT BB UIANIRINSRAUIINA NI LLATFaIgN

uansldaenedpiau uazasudiussuudynnamauiiazsasinsuansddlufasdng uazsvita musiumisly

WU NIEUAINIIRRARY  Aazsiewinnismsnaaaussuudtyanousien e iNulalddvinanugnsiesniudune

Tdnaziuninfings vineu (FUNCTION) Uuan sfnsaiuezas wuay SET POINT pNee|

2.1

422

4.2.3

424

425

ATUUNOULAAUUAN AZABNATIAADLNTINNIUIBITELULAENINITUNNET A9T]
4.

Aoyoynnusleundn azseslAfunnIgIu CSA uaz UL
Oxygen Liquid Supply

- Oxygen Primary Liquid Level Low

- Oxygen Secondary Liquid Level Low

- Oxygen Line Pressure

- Oxygen Line Pressure High

Oxygen Cylinder Supply

- Oxygen Reserve Cylinders In Use

- Oxygen Line Pressure

- Oxygen Line Pressure High

Nitrous Oxide Cylinder Supply

- Nitrous Oxide Reserve Cylinders In Use
- Nitrous Oxide Line Pressure

- Nitrous Oxide Line Pressure High
Medical Air Compressor (Qil-less)

- Medical Air Compressor High Temperature Shutdown (Each Pump)
- Medical Air High Dew Point

- Medical Air High CO

- Medical Air Plant Line Pressure

- Medical Air Pressure High

- Motor Overload

Vacuum System.

- High Inlet Vacuum Shut down
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4.3

- Vacuum Pumps High Temperature Shutdown (Each Pump)
- Vacuum Line Pressure
- Motor Overload
Y a4 o~ o o o a v P o
mil,m\umuumfatﬂwﬂ?uLﬂ@ﬂu’mmmmmummﬁm‘ummmmmmmgmwmm‘lﬁmwmwmf«nﬂ
feanuuuniauALiunIg

TYULA Y Y A UNAN LA LT TULATY U IUAAANIZA NNLATEN ANNI0AATaNING UaAINadN 1ZRALNG

v T Q

W78 ANN9IATIRERUANIUY NI NIRRTz LA iy nsflaw anue Tnadedty o inuszuy LAN inng

Yo Y v o = =

Tagensy dnwisanlild {fudvazdesdnmungananfiames 1 4a nieuiasesiuwd eldlunsuansna

o

INAY

sruudNLAf ULRN1EN WD (Digital Area Alarm)

duszuunaaeuaninUnAvesssuuwiantansunne aanui 9 ssuuiliuszuu (Closed circuit, Self

monitoring, Microprocessor Control) lsznavusag

v v '
o £ = o 1A

@ Annunciator gauiliAnsansdeuraslv ainsaldsdnynyini@en 90 dBA tjunnaaunigyingIu YuAIAILA -

' '
=

an Yuenidandoyonudesdannizua s udtynyinddaausaaiessuudyoousieuinanung

7
2

AULARING Arildauuanualyina UL aNNuNRTadeL wianenesuasdyanenisauianiiy  ueas

'
=

ANULAASNARTUAASAILIFARLAT WUL Digital (a8 LED Light Emitting Diode) tl5umanuadnelamingniag
WIAREN AIULAAILAATLAAIANANALLAY douai nIATeLiaNnIIaaey Tumiae psig, inHg, mmHg 138
kPa fNAnnsidsuutlasiiay 1 psig, 1 inHg, 1 mmHg 9138 1kPa ufazduudasuaasdl LED RAdaaudna

an19zUNATR9ANNAUYTAQIYINIA LAY LED AUAILARININY ANVTREIT8IANALMIRREI N1 ATEILTE

T o QU
v

iy

Aoynynsienanizivui avsiadldifunnmsgiu CSA uay UL

High Pressure Cylinder Manifold

5.

6.
6.1
6.2
6.3
6.4

gm Manifold lsznavusag Primary Bank Cylinder wa¥ Secondary Bank Cylinder 7nsag Non-Ferrous
mmmwmmﬁuﬁmﬂﬁﬁ 3,000 ﬂﬂuﬂrﬁiﬂWﬁ"Nﬁ’] %I\mﬂﬂLLUUW@WW@Q@'WLﬁmmqmﬂmwﬁimmﬁum‘ﬁ
tagsANe TLULENNNTNEF LNV SRR (Automatic Changing Over) TunsitiAnuFuRans
dngszuuanaq

7m Manifold Controller ﬂizﬂﬂuﬁqm;mm’mmmmﬁu 2 1A (Duplex Line Pressure Rugulator w/ Gauge) ,
Built-in Safety Valve, Manifold Header Valve and Check Valve, Service Connection Valve , ilae Relief Valve
Ainsalu Box ANNNIATF UL HAR

1A Manifold Controller azsiasansnasdtyyiniuansinauls (daysyrouduuuy Mechanical Switchover
Contact)

7/ Manifold Controller Usznausisaniunisaiuanunaetineias il

- Green LED (in use) d1415u Primary Bank Cylinder ba¥ Secondary Bank Cylinder
- Amber LED (Ready) 414151 Primary Bank Cylinder Was Secondary Bank Cylinder
- Red LED (Empty) Auiu Primary Bank Cylinder waz Secondary Bank Cylinder

10 Manifold Controller azfR4R3ANNIATFIU NFPALAFUNIRITIU UL uaz CGA

Tasanslaaun J‘Stﬁ
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Medical Gas Outlet

7.1 Medical Gas Outlet %ﬁ’f'ﬂ\iﬂaﬁxﬂﬂummum?mfmﬂiﬁxﬂu NAGAL LAZAANLLLNIEMIU Clean Oxygen Service
1#5usnmsg 1 UL Listed uaz CSA Certifled

7.2 Medical Gas Outlet tJulLLIL Ohmeda Compatible , Chemitron Compatible , Puritan-Bennett Compatible
ﬂdﬁ“ﬂ WUugEuL DISS ﬁ]']Nﬁ‘Vl']\ﬁﬁ\'iWF;I’]U’]@@zﬁ’]ﬁuﬂﬂ']ﬁlﬂ@v\?

7.3 Medical Gas Outlet aanuuLilu Modular Design %amnunaaq:ﬁmrﬁ?wmmﬁ“uﬁiﬂﬁuiﬁ A9 Medical Gas
Outlet snauEwmanANu lilaandues 16 ﬂﬂuﬂﬁ‘i‘u’??ﬁﬂﬂﬁﬁﬂ@ﬁuﬂﬁﬁﬁﬂ[%ﬁﬂ@']?;l"] Outlet axFaall
TLAULWINTENTINNIN 127 RARLNAT

7.4 Medical Gas Outlet az@esusmsiadndaauduiunisldnussunufausasaiauazdesiuidafivindos
Chrom-Plated W38ANNNIATIIUENER

7.5 el Medical Gas Outlet Svianasumatiia Hard Drawn Copper Tube Seamless Type K BINNIATZU V4
T FenAniy Body Outlet (Brass Construction) gl Silver Brazing

AuFuTTULNNANMNAUNINNINLTIBNNNA Medical Gas Outlet azfasil Primary Check Valve uae Secondary Check

Valve ATNNINTIIU NFPA

DA
AUTN 5.
TanIMUALNEIAUNTAA A

Piping Installation

ANABIN139R 1Y

v v
v a o

NIAAFAINBITUL LR ANIN TN AL ARIR AR LTI AT UIUIUUATAIRINALENANT  WINIIT8981ANT
LAZUNEIIT9 e e asnlFiariTeIRsgaInutuIenAns
e d e v A dusmwa o e wuie e d oy oy
Madesendnvialazginsnlviaiaasans  asdeadenlilfidasmed miunindnliiingsdnen  waldinisldauaes

1 = a a -:Ild
FEUUAN Nilsz@nsnining

v '
a o 1 a 1 IS4 ' A 1

nsRnAsvialiliviennsuazsatiasenangavinnainisnasinld enduasidasievsevieusniidaria sau (Headers)

ANWUTNITLAUNE (Appearance)

o a ' A ¥ o9 o = = a v ' & o
ANBOUENNTAUNA N1IFAFYIAFABINTILNIAEAINLIIUR ﬂi"m{]ﬂ’ﬂllLﬂuﬁ‘zLUEIULﬁ‘EIU‘J‘ﬂEILLﬂ@’]EIF]’m']ﬁ‘ LAY NTUN
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Uaanvaaan Leullany Hilewazina 1y (Sleeves and Escutcheons)

8.1

8.2

9.1

dannyiaaan (Sleeve and Block Out)
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Black Steel Pipes) wiaaal Water Stop Ring N34 100 AARWAT (4 ?:'J)
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N17A878aU (Pipe Joints)

n1ssevieuuLnAg (Joint for Threaded Pipe)

n.

naavialaeialiUvininden Taper Thread ANuN1AIgU BS 21 %98 ISO R7 3aldszyld iflunnagiu

ﬂ‘j‘&"/l‘j"]\‘lﬂqﬁ]@']ﬂﬂﬁ‘ﬁ‘ﬂ‘?] uan. 281-2521

W13 ieNIRLIANNTUATNTWANWAEING 4 e UeIA

I 80 WITHINN

308



'
o

1. nsdengUnsnlsing 4 N3 Threaded Ends i anaauazdasiasing < wlusiu dszynisds indszinm
nagsld Waendunfaamuuinggiu BS 21 TR (ISO R7) v#e BS 21 (ISO R 228) unssevierdu
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Pidiulaldiiu 2 indsauf

nssavialkuuninulau (Joint for Flanged Pipe)
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1. 1dutlsann Solder Flux Mlanaviauay Fitting @39usieviaudarinnisimenyszany gouuni Nsuas
Usnnnu Flux Mldeadullauauusiinesdnanlneasinin tnsaniznis 1 Solder uuy Silver
. N a v < v ' ' Y @ o c e ea A v R '
Brazing Wndansdauiiuseadneenliunmaneuazilaes Iidusiaae iwefidudRumenseslideandn
5%
P ' ' o o 23 cy  aa . L. 1 3 ¥ v
A. NMTTaNesTULYIed I LUAAN N TUNNETR8AE Brazing jointazAasinnisPurgesaelulngiavuiis
4 . N 4 v =
paamnaletasiun1sanAtsreelavei g lunnninng
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10.2
10.3

10.4

10.5
10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14
10.15

10.16

10.17
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%79 Stainless Steel wdn MAMNIRAUATATYUANEIA LN "NsnTAtiesiunig  ynseuuazIviag”

nnsuaauvieduwtuauanazsiesld Expansion Bolt 2 AARINIUIAYENVIELATIUIATEY Expansion Bolt

il
Norminal Pipe Size Fixing Size
mm (Inches) mm (Inches)
Upto 65 (2 1/2) 6 (1/4)
80 (3) to 150 (6) 9 (3/8)
200 (8) to 300 (12) 12 (1/2)
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Muanuvauassasiuvia  NReAsegnIauaneaAng  uiagmilassAUNuAY  VisaRnRaLUWATNIL  BuYe
azmaailuan Hot-Dip Galvanized.

Tam, AN WU UAMANIAYIa AzFadwinsae Cadmium-Plated Steel.

o oA e W T U T U ,
Puzauie, Nsasiuvie, Jom, ang, wu uazsavie SaRnsadeag 1o Mauuaiiazsieainfg Stainless Steel.
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Nsesiuvienidumanann, wdnsaun vivegnsalsesiuviesing - MAnsaet/lussneunsn (Concrete Trench)
azmailuman Hot-Dip Galvanized

Hom, ang WK uaTUANIAYIaas Fiadinfae Stainless Steel.
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11.

12.

13.

1018 fRnAssiesiuingeulun1sdhun 2919 Concrete Insert Uaz Anchor Rod wazviuieniulasadau o 7
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(tumng)
IUAYIA PUNATSLUA LAY LRIRNUEN
(Nominal Pipe Size)(ﬁq) RGRGE L2911 WA

1/4 9 1.5 4.57
3/8 9 1.8 4.57
1/2 9 1.8 4.57
3/4 9 2.0 4.57
1 9 2.5 4.57
11/4 9 2.7 4.57
11/2 9 3.05 4.57
2 3l 9 3.05 457

LHWTANY H9LAaZINANY (Floor, Wall and Ceiling Plate)
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Fire Barrier System
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- Black Steel Hanger & %u'ﬁ 1 Red Lead Primer %u'ﬁ 1 Epoxy Red Lead Primer
Support ‘%’u‘ﬁ 2 Red Lead Primer ‘%’u‘ﬁ 2 Epoxy Red Lead Primer

- Black Steel Sheet it 3 Fiumth Alkyd it 3 Fumtih Epoxy

- Switchboard, Panel-Board 44 | $uft 4 A Alkyd it 4 Fviumtin Epoxy
¥1n1aN Black Steel Sheet

- Galvanized Steel Pipe %u'ﬁ 1 Wash Primer %u'ﬁ 1 Wash Primer

- Galvanized Steel Hanger & %u'ﬁ 2 Zinc Chromate Primer %u'ﬁ 2 Epoxy Red Lead Primer
Support Fuft 3 A Alkyd Fuft 3 A Epoxy
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- Galvanized Steel Sheet U 4 Aumin Alkyd FUN 4 AWLniin Epoxy
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- Stainless Steel Pipe GUN 1 Wash Primer GUN 1 Wash Primer
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- Light Alloy
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U 3 A¥iumin Alkyd Emamel UM 3 AWumin Epoxy
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40 WH (11/27) - 50 1N (27)
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200 NN (8”) - 250 W (107)

300 N (127) - 99NN
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15 NN (1/27)
20 NN (3/4")
32 NN (1. 1/47)
65 NN (2 1/27)

90 NN (3 1/27)
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Test and Sterilizations
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(Medical Compressed Air System)
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5. TTULBINIADAAINNAUGY  (High  Pressure  Medical HA 279 AN
Compressed Air System)
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System)
7. wa-219 @na i inaeng N 0N A1
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Dew Point Temperature unnseladiie 4 Degree F
Carbon Monoxide wanpneldifn 2 Radansusedns
Total Hydrocarbon (as Methane) wansinglaiie 1 Raansuseans
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Halogenated Hydrocarbon wanpneldifn 2 Radansusedns

o o

2.4 nemgIRgaLdnINIsiiaresinansuia (Inlet wuaz Outlet) ’Lﬁﬂﬁummﬁ.-

n. 'wmmumwﬁz‘;wémmmLwimimu Imﬂv‘hmiwM@uﬁﬁﬂﬁmﬁmmﬂ@ﬁm (14 Inert Gas mx
H1M3g11% CGA P-9)

9. vdneufaeendiaw luniaeenlasfiazennaAsh azfesanunsadnaufansnsinislua 100 ansse
7t Tl auduaaliifu 5 Ueudsenissin uazauduldau (Residual Pressure) laitfosndn
60 LausFian1aain

A. W1881NIATAAINNAUGS azfsanmnananauiaiisnanisiua ses anssieund lneilaanusuanlsl
i 5 e uavasusilday (Residual Pressure) laltfaaindn 210 Ueussannsaiin

) WgageueyINIA (Vacuum Inlet) %ﬁmmmm@mmmﬂﬁﬁmmmﬂm 85 AmssiouNT 7 Dynamic

Inlet Pressure 12 #in Usan wavmanusuldenu (Static Pressure) Tutiaeindn 15 #1a Usan

o
dqui o.
Aatnglnsaluinggiu

Approved Materials and manufacturers

Tnnszasn
1.1 meazidualunsoailiuddnetednanuasnansinet dan uazginsafmnednlafunisaens sllauania

' b3

- v to = A o v a o - A 4 A vy
mﬂx‘iqﬂmmuu ] mm"l,mmmmm@zt,ﬂﬂmmwwwnmumifa ﬂ’]i‘L@u‘ﬂNﬂWﬂmsﬂuﬂﬂmuﬂ‘ﬂ’m’ﬂﬂ‘ﬂlm’lu 2N

UWAABNANINEATIBEA UATHANIUENB Rt iEINe ensiansuenA b idenulnedinnninifiauwin

v

1.2 emegnAnwa AR uTiaesian wargdnsniiinsgnu Idulumusanisiiednegnsnininsgiuil

U

11801958 R lnsaining §Iu

Item Equipment Country of Original

Manufacturer

2.1 Medical Gas Outlet

Amico
Chemitron
BeaconMedaes
Puritan
Silbermann
Tritex

2.2 Gas Manifold
Amico
Chemitron

BeaconMedaes
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Equipment

Country of Original

Manufacturer

23

24

2.5

2.6

2.7

Puritan
Silbermann
Tritex

Alarm

Amico
Chemitron
BeaconMedaes
Puritan
Silbermann
Tritex

Zone Valve
Amico
Chemitron
BeaconMedaes
Puritan
Silbermann
Tritex

Vacuum Pump
Amico
Chemitron
BeaconMedaes
Puritan
Silbermann
Tritex

Air Compressor
Amico
Chemitron
BeaconMedaes
Puritan
Silbermann
Tritex

Air Dryer
Denco
Pneumatech
Quincy

Ultra Filter
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Equipment

Country of Original

Manufacturer

2.8

2.9

2.10

211

212

Air Filter
Dominik
Pneumatech
Quincy

Ultra Filter

Pressure Requlator

CIG

Harris

Quincy

Vetor

Copper Tube

Cambridge

Kembla

Mueller

Nibco

Eitting

Kembla

Mueller

Nibco

988N TLaL

BOC/ Linde Gases Division
Air Products PLC

Praxair S.A.
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