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BACKER ROD   ASTM C1184  (MOVEMENT) 

 +/-25% 
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2.8  2  ( INSULATING GLASS )  

  (Argon Gas)  

EOTA ETAG No.002 

2.9    

   x

  6   50    BS 476 Part 

20  4    AS1530.4-1990  (MOVEMENT)  +/-

20%   

2.10   ,  ,  

  

   X  6 .  35 .  

FOAM BACKING ROD  joint movement capability 

+/-25%   >400 %  ASTM 

C 920  Class 25   

2.11    

 

3.  

3.1    

     

  

3.2   100% 

    MEX   

 

3.3  (PRIMER)   100%  

  

3.4 

 

3.5   
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3.6   

 3.7   

 

3.8      DUAL 

DEFENCE WET & DRYGLAZING SYSTEM  

  EPDM  NEOPRENE 

  1/6   

CLOSED CELL POLYETHERLENE FOAM ROD/TAPE  SPACER  

3.9    PLASTIC TAPE 

  

 

3.10  

    

 

 

 

4.   

4.1   

-  

-  

-  

-  

-  

4.2  (DEGLAZING)  

(STRUCTURAL BITE)   (ADHESION) 

 

-   50       1    

-    100    1   

-      

 

 



 

 

 1-12-1 

 

 12 

 

 

1.  

1.1     

 

 

  

1.2 

   

1.3     

 

 

2.  

2.1  

   

     

   

2.2  

  

2.3      

 

 

2.4  

 2.4.1    CEMENT FILLER 

2.4.2    

CUALKING COMPOUND 

2.4.3     WOOD SEALER  WOOD 

FILLER   

      

2.5       
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2.6  

2.6.1  

   WOOD STAIN  3  

   WOOD STAIN  3  

   DECK STAIN  3  

2.6.2  

   POLYURETHAN

 3  

   WOOD STAIN  3  

   DECK STAIN   3  

2.6.3  

   ALUMINIUM 

WOOD PRIMER 1   ALKYD ENAMEL 

2  

 

2.7  

2.7.1   RED OXIDE  2  

  30  

2.7.2   ( )  

WASH PRIMER  2   

 

2.7.3   ALKYD ENAMEL  2  

 30  

 

2.8  

2.8.1   

  ACRYLIC RESIN  

 ( ACRYLIC ALKALI RESISTING PRIMER ) 1  

  25-30   ARCYLIC 

100%  ( ARCYLIC INTERIOR EMULSION PAINT ) 
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 .2514-2553 ( .  )  2  

  

2.8.2   

   ACRYLIC RESIN  

 ( ACRYLIC ALKALI RESISTING PRIMER ) 1  

  25-30   ARCYLIC 

100%  ( ARCYLIC EXTERIOR EMULSION PAINT ) 

   

 

 .2514-2553 ( .  )  2  

  

2.8.3  

    ACRYLIC RESIN 

  1   

ACRYLIC 100%( ACRYLIC ENAMEL PAINT )  2   

 

2.8.4  TEXTURE  

   TEXURE   

   

 

    

ACRYLIC 100%   

 

2.9  

2.9.1    

  ACRYLIC RESIN  

 ( ACRYLIC ALKALI RESISTING PRIMER ) 1  

  25-30   ARCYLIC 

POLYVINYL EMULSION PAINT  

 

  .2514-2553 ( .

)  2   

2.9.2   
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2.10  

   2    

 

2.11  

   

       

2.12  

   

       

2.13   

 

   

2.14       

 PENETRATION SEALER  SILOXANE TYPE 

 2  

2.15  ( INTUMESCENT FIRE PROTECTION )  

REACTIVE FIRE PROTECTION MATERIAL 

  

   ASBESTOS 

  2   

 

3.  

3.1  

3.1.1   

  

3.1.2 -    

    

  

3.1.3   

  

 

 

 

 



 

 

 1-12-5 

 

3.2  

3.2.1   (  10 - 20 %)   

     

  

  (PUTTY)     

   2   2  

3.2.2       

3.2.3       

3.2.4    

 

3.2.5   

   

   

 16 . 

 

3.3  

3.3.1    

  

    

3.3.2   

 

3.3.3   

  

  

3.3.4  

3.3.5  

 

   

3.4    

3.4.1  

  

3.4.2   

 

3.4.3   
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 3.4.3.1  

   1   

 3.4.3.2   

  

 1   

 3.4.3.4  

  

   1  

 

 

3.5  

3.5.1   

  

    

  

 

3.5.2    

  - 

   

3.5.3    

 72  

3.5.4     

  

3.5.5     

 

 

3.6  

3.6.1   

3.6.2   2   

3.6.3  24   

3.6.4   3  
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3.7  

3.7.1   24 

  

 3  

3.7.2  2  

  BOLT  NUT   2 

3.7.3   

  2  

 2   

 

3.8  TEXURE  

3.8.1  

3.8.2  

3.8.3   

 

3.8.4   ACRYLIC 100% 

  

3.9  
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1.  

1.1   

 

1.2    

  

1.3    

   

 

1.4 

  

 

1.5   

1.6  Shop Drawing   

  Typical  

 

1.7    

 

  

2.  

2.1   ALPHACYPERMETHRIN  FIPRONIL  BIFENTHRIN 

  ( . .) 

  

  : 

  ALPHACYPERMETHRIN   40   g. 

  INERT INGREDIENTS  128  g. 

  WATER   1.0   kg.        

2.2   PVC  13.5  Dia. 12.5  (1/2  )  PVC 

13.5  Clamp  PVC  

 PVC  
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3.  

3.1    

    

  

3.2   10 .  

10 .  Clamp   80 . 

  Shop Drawing  

 

  1   15  

  10 . 

  

3.3  

 20 .  50 .  1  

      

    15   3 

 

3.4   

   

 6   3 

 

3.5   (SURFACE SPRAYER)  

   50 .  1 

  6   3   

 

4.  

  5   

  6    

   24  
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1.  

1.1  

   

    

       

  

1.2  SHOP DRAWING  

  

 

1.3   

 

   

 

2.  

    

  

  

 

3.  

   

  

 

4.  

4.1     

  

   

4.2   

  

4.3   SHOP DRAWING 
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4.4  

     

 

4.5   

   

 

 

5.   
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1.   

   

  

   

   

   

 

2.  

2.1     MFF ( Melamine Face Foamboard ) 

 -    HPL (High 

Pressure Laminate)  0 .80  .  PU Foam 

(Polyurethane - Form)  HPL  285 /

  350 /   25 . 

     

2.2  

 3 .  1.5 .  18   

CAP  ABS  

2.3  2   1  

2.4  Stainless Steel SUS 304  

 

  .759-2531 10.2 -  

200,000  

2.5   Stainless Steel SUS 304  Stainless  Power coat 

  3 . 

   

2.6  Stainless Steel SUS 304  12 .  – 

  5 . 

2.7   Stainless Steel SUS 304 

2.8  Stainless Steel SUS 304 
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3.  

3.1   

  SHOP DRAWING  

  

3.2     

 

3.3  

 

3.4       

   

 

4.    

4.1  

 

   

4.2    

 

5.   

5.1   1   

5.2   1   

5.3  
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1.   

1.1  

   

  

     

  

1.2  SHOP DRAWING  

 

  

 

2.  

    EPDM FR 

   40   10 . 

   

  Hi Tensile Aluminium Foil 

    

    

 

   

 -   (Thermal Conductivity)  ASTM C518-17: 0.035 W/m.K 

 -  (Emissivity)  ASTM C1377  0.05 

 -   UL 94 – Class V0   

 -   (Water Absorption)  ASTM D1056-14 : 2.35%  

 -   (Tensile Strength)  JIS K6251-2004 : 320 N/cm2   

 -   (Tearing Strength)  JIS K6767 : 47 N/cm   

 -   (HCN)   

 -   (Fungal Resistance of Insulation Material)  ASTM  

   C1338   

 -   BS OHSAS 18001 
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3.  

  Metal Strip (  5 cm.  0.35 mm. TCT.) 

  >1.5 m.  Wire Mesh  Chicken Mesh  

  

  - Metal Strip  0.35 mm. TCT.  5 cm.  

  -  2   5 cm. 

  - Aluminium Tape  5 cm. 

 

3.1   Metal Strip        

3.1.1.   Metal Strip  

(  120 cm.-122.50 cm.)  Metal Strip 

 

3.1.2  2  Metal Strip  

120 cm.  

3.1.3   

 Metal Strip  Metal Strip 

 5 cm.   

3.1.4    (  3 mm.) 

  

3.1.5   

3.1.6  Metal Sheet  Metal 

Sheet  Bolt & Boltless  

 

 

 

3.2  Wire Mesh  Chicken Mesh 

3.2.1  Wire Mesh  Chicken Mesh     

3.2.2  ThermoFlex  Wire Mesh  Chicken Mesh 

 Metal Strip   5 cm. 

  

3.3.3  ThermoFlex  Aluminium Tape 

  10 cm.   

Connector   ThermoFlex  

ThermoFlex   
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4.          

  

    , 

 , ,   . . .  

 Sleeve   

   

  

 

5.  

 

  

  

 

6.   5  
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1.  

1.1 ,  

 Solvent Base 

 

  

1.2   

   

  

1.3     

 

   

 

1.4  

 

 

1.5   

  

1.6   

5   ISO 9001:2008 

1.7  

 5  

1.8  

1.9   

 48  60  

  

1.10  
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2.   

2.1  Solvent – Based Intumescent Coating 

  500   

2.2   ASTM E119  

Faculty Of Engineering Chulalongkorn University Fire Safety Reserch Center. (FSRC) 

2.3  : 

 :  

 2.3.1   (%Solid  by  Volume)  : 78+3% 

 2.3.2  (Dry  Density)  : 1.42 (DIN) 

 2.3.3  (Flash  Point)   : 50 °C 

 2.3.4  (Hardness)   : 35.9 (Shore D) 

 2.3.5  (Color)    : White – Grey  

2.4.   

 

 

3.   

3.1  

 3.1.1   

 3.1.2      

 3.1.3   

 3.1.4   

 

 3.1.5  

3.2  

3.2.1     

 

 3.2.2  

3.3  

 3.3.1    

 3.3.2  

 3.3.3  ( Topcoat )  

     

3.4  

 3.4.1  
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-   250 -500   1 

  

 3.4.2  

-  250 -700   1  

 

-   

 

-     

  

3.5  

 3.5.1  

 3.5.2  

 3.5.3  

 3.5.4   24 

  

 3.5.5    

3.6  

 3.6.1  

   

3.6.2 

  

 3.6.3  24  

 

3.7  

 3.7.1   

 

 3.7.2   
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1.  LAMINATE  
1.1.  

1.1.1  LAMINATE  
   

    
       

  
1.1.2  SHOP DRAWING  

  
 

1.1.3      
   

 
1.2  

1.2.1  LAMINATE   LAMINATE  
  0.8 .  1220X2440 .   

 
1.3  
 1.3.1   

 SHOP DRAWING  
  

1.3.2      
 

1.3.3    
1.3.4     

  

 
2.  /   

2.1  

       

  

2.2  

 2.2.1   30x30x6 . 

2.2.2   15x30 .  1  
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2.3  

 ( )   

 

 2.3.1    

 2.3.2   10 .  

 15 .   

 2.3.3   3% 

  8  15%  

 3-5 .  1-2 . 

   

  

  

 

 2.3.4   2 . 

  

 2.3.5     0.2-0.3  

 1  

 2.3.6    2-3  

    1 

. 

2.4  

  

    10 . 

   1 . 
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  2   
1.    4.00 .  G4  
 - QCON         
 - DAIMOND BLOCK       
 - SUPERBLOCK        
2.    . 80- 2550  
  
 -      
 -       
 -     
3.    . 598 - 2547  
    
 -  
 -  TPI  
 -  KTP 
4.   
 -         
 - DURACOAT F       
 -        
 

  5   
1.1    
1.1.1   
 -         
 -    
       -    
1.1.2   
 - COLT          
 -  555CPS         
 - JARTON          
1.2  
1.2.1  POLYESTER POWDER COATING  
  
 -  NEWA        
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 -  A.U.M      . .   
 - SPR        
1.2.2   POLYESTER POWDER COATING  
  
 -  NEWA        
 -  A.U.M      . .   
 - SPR        
1.2.3  
 - COLT          
 -  NEWA        
 - JARTON          
1.3  
1.3.1  (  )    
  
 - BSP           
 - SAFTY        
 - SPR        
1.4   
1.4.1   NATURAL ( NA-1)  
 - TARA        
 - MT         
 - MAE NUM        
1.4.2  NEOPRENE   
 - OPANAYIKUL 
 - PONGPARA POLYMER 
 - SOMBOON 
1.4.3   
 - SCHLEGEL 
 - LINEAR 
 - CENZA 
1.4.4  NYLON  
 - UPAT 
 - TOX 
 - FISCHER 
1.4.5   
 - COLT         
 - 555CPS         
 - CENZA         
1.5  
1.5.1   
 - TGSG           
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 - THAI ASAHI GLASS      
 - PILKLINGTON          
 

  6  
1.  ZINCALUME  0.47 .   
  
 - TRIMDEK       
 - TRIMDEK      (  )    
 - TRIMDEK        
2.  COLORBOND   0.56  .   
  
 - TRIMDEK        
 - TRIMDEK      (  )    
 - TRIMDEK        
3.   EPDM   
 - FIX-IT       ( )  
 - BUILDEX        
 - ARREX         
 

  7  
1.   , ,  ,  

     
 -  XANDER CEM SEAL 168           
      -  FORMDEX UNIFLEX                  
 -  HYDROSEAL       
2.     

   (Non-Toxic)   
    

 
 - XANDER CEM SEAL 168        
      -  FORMDEX UNIFLEX                  
 -  HYDROSEAL       
3.       

  -  
  

        - XANDER CEM SEAL 168          
 - MAPEI PLANISEAL 288                  
        - FORMDEX UNIFLEX                  
 -  HYDROSEAL       
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4.   .  .   
  UV    

  1 .  
 - XANDER URETHANE  SEAL 195        
 - TOA PU Waterproof      ( )  ( ) 
        - GECGO FLEX PU          
 - MAPEI PURTOP EASY         
 - DURASEAL 900       
  

  8  
1.   60X60 .   
  
 - COTTO        
 - RCI          
 - CAMPANA     -     
2.   ANSI 118.1  EN12004:2001(C1)   
 - WEBER      -     
 - MAPEI ADESILEX P9         
 -  TOA        ( )  ( ) 
3.   ANSI 118.1  EN12004:2001(C1)    
 - WEBER      -     
 - MAPEI KERACOLOR FF         
 -  TOA        ( )  ( ) 
4.  12”X12”  2 .  
 - DYNOFLEX       
 - STARFLEX        
 - ARMSTRONG        
5.  ( CEMENT SELF LEVELING )  
 - XANDER         
 - PRO-ACT MORTAR SELF LEVELING      
 - DURATOP 111       
6.   5 ./ . .  ( FLOOR HARDENER )  
 - XANDER cem floor nm610     
 -  PRO-ACT HARDENER        
 -  TOA Floorguard 1000SL      ( )  ( ) 
 - C-TOP        
7.  EPOXY   2.00  .  
 -  DEGAFORCE        
 -  TOA Floorguard 1000SL      ( )  ( ) 
 - XANDER       
 - GECGO EPOXY SELF-LEVELING       
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 - DURAPOX SLF 2 MM.      
 

  9  
2.    
 - GYPROC       
 -         
 - TOA        ( )  ( ) 
3.   
 - GYPROC       
 -         
 -  TOA        ( )  ( ) 
4   60X60 .    
 - COTTO        
 - RCI          
 - CAMPANA     -     
5.   ANSI 118.1  EN12004:2001(C1)   
 - WEBER      -     
 - MAPEI ADESILEX P9         
 -  TOA        ( )  ( ) 
6.   ANSI 118.1  EN12004:2001(C1)    
 - WEBER      -     
 - MAPEI KERACOLOR FF         
 -  TOA        ( )  ( ) 
 

  10  
1.    
 - GYPROC       
 -         
 -  TOA        ( )  ( ) 
2.   84-85 .  
 -  BITEC         
 -  FAMELINE        
 - ARMSTRONG     . .   
3.   60X60 .   
 -  BITEC         
 -  FAMELINE        
 - ARMSTRONG     . .   
4.     ( Mineral Fiber ) 

 12 .  
 - ROCKFON       
 - GYPTONE       
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 -  TOA        ( )  ( ) 
5.    8 .-20 .  
 - SMARTBOARD        
 - SHERA BOARD       
 - CONWOOD       
6.     
 - GYPROC PROSERV      
 -  ZERVEBOARD      
 -  TOA        ( )  ( ) 
7.   ( . )  
 - GYPROC       
 -         
 -  TOA        ( )  ( ) 
8.  -   ( . )  
 - GYPROC       
 -         
 -  TOA        ( )  ( ) 
 

 11  
1. CURTAIN WALL (STRUCTURAL GLAZING SEALANT) 
  ONE PART  
 - SIKASIL SG 18        
 - DOW CORNING DC995      ( )  
 - GE SSG 4000      ( )  
2. CURTAIN WALL (STRUCTURAL GLAZING SEALANT) 
  TWO PART  
 - SIKASIL SG 500 CN       
 - DOW CORNING DC983      ( )  
 - GE SSG 4400      ( )  
3.  (  CURTAIN WALL)  

 (WATERPROOFING SEALANT)  
 - SIKASIL WS305         
 -  SEALEX SX-7000    -  ( )   
 - MAPIE MAPESIL BM         
4. ,     

  
 - SIKASIL WS 355N       
 -  SEALEX SX-8000    -  ( )   
 - MAPIE MAPESIL LM         
5. ,     
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 - SIKASIL WS 355N        
 -  SEALEX SX-8000     -  ( )  
 - MAPIE MAPESIL AC         
6.  (  : TEMPERED/FLOAT )  
 - SIKASIL GS621        
 - DOW CORNING DC999A      ( )  
 - GE CONSTRUCTION 1200    ( )   
7.  ( )  
 - SIKASIL WS 305 CN       
 -  SEALEX SX-7000    -  ( )  
 - MAPIE MAPESIL BM         
8.   
 - WACKER SN        
 -  SEALEX SX-100MS-AF    -  ( )   
 - MAPIE MAPESIL BM         
9.  3  (  FLOAT,PLATE,TINTED,TEMPERED ) 

 
 - SIKASIL GS621        
 - MAPIE MAPESIL AC         
 - GE CONSTRUCTION 1200    ( )  
10.  2  ( INSULATING GLASS )  
 - SIKASIL IG25        
 - DOW CORNING       ( )  
 - GE       ( )  
11.    
 - SIKASIL FS 665        
 -  SEALEX SX-8000FR    -  ( )   
 - MAPIE MAPEFLEX AC-FR2        
12.   ,  ,  

  
 - SIKAFLEX CONSTRUCTION      
 -  SEALEX SX-100     -  ( )   
 - MAPIE MAPEFLEX PU40         
 

  12  
1.  WOOD STAIN   
 - BEGER Wood stain      
 - CAPTAIN Wood stain       
 -  TOA Wood Stain      ( )  ( ) 
 -  PAMMASTIC         
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2.   
2.1  
2.1.1  
   
  - Alunmininm Wood Primer    
  - Alunmininm Wood Primer     
  - Alunmininm Wood Primer    ( )  ( ) 
  - Alunmininm Wood Primer      
  
  - Shield Super Gloss Enamel    
  - High Gloss Enamel      
  - Glipton High Gloss     ( )  ( ) 
  - Super Gloss Enamel       
2.2 /  
2.2.1 /  
  
  - Red Lead Primer     
  - Red Lead Primer      
  - Red Lead Primer      
  
  - Shield Super Gloss Enamel    
  - High Gloss Enamel      
  -  Glipton Super Gloss Enamel    ( )  ( )  
  -  Pammastic Super Gloss Enamel     
2.3  
2.3.1   
     
  - Contact Primer      
  - Contact Primer       
  -  Contact Primer      ( )  ( ) 
  -  Perma Bound        
       
  - Acrylic Alkali Resisting Primer    
  - Acrylic Alkali Resisting Primer     
  -  Acrylic Alkali Resisting Primer    ( )  ( ) 
  -  Prime lime        
  
  - Shield diamond      
  - Parashield Coolmax      
  -  SuperShield Titanium     ( )  ( ) 
  -  Pammacryic Shield       
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2.3.2   
     
  - Contact Primer      
  - Contact Primer       
  -  Contact Primer      ( )  ( ) 
  -  Perma Bound        
      
  - Acrylic Alkali Resisting Primer    
  - Acrylic Alkali Resisting Primer     
  -  Acrylic Alkali Resisting Primer    ( )  ( ) 
  -  Prime lime        
  
  - Shield Photoclean     
  - Parashield Freshi Clean      
  -  SuperShield Dura clean     ( )  ( ) 
  -  Easy Clean        
2.4  
2.4.1    
  
  - Contact Primer      
  - Contact Primer       
  -  Contact Primer      ( )  ( ) 
  -  Contact Primer        
  
  - Cool All Plus Ceiling     
  - Longlife Coolmax Ceiling     
  -  4 Seasons Ceiling Paint     ( )  ( ) 
  -  VinyllMatt Ceiling Paint        
  

  13  
 

 -     
 -    
 -    (  )  
 -     
 -     
 

  14  
  

 - COTTO         
 - AMERICAN STANDARD     (  )  
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 - MOGEN       (  )  
 - KNACK       .    
  

  15  
 PU FOAM  25 .  ANTI BACTERIA 

 
 - WILLY         
 - PANEL         
 - KOREX        
 

  16  
   EPDM FR   40 

  10 .  
 - THERMOFLEX       
 - AEROFLEX     
 - RUBATEX    
   

  17  
 SOLVENT BASE   

 - PROTHERM STEEL      
 - FIREKOTE        
 - PRO-ACT NULOFIRE        
 -  TOA        ( )  ( ) 
 - DU-FIRESHIELD       
 

  18  
1.  LAMINATE   
 - FORMICA      ( )  
 - MELATONE       
 -  GREENLAM        ( )  
2.  LAMINATE   
 - FORMICA      ( )  
 - MELATONE       
 -  GREENLAM        ( )  
3.  ( METAL LATH )  
 - V&P EXPANDED METAL          
 - EXPAMET        
 -  STM        
4.     
 - APACE        
 - INFINITE         
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 - KOENIG         
5.  (Grilles  Aluminum)   
 -  BITEC         
 - ARMSTRONG     . .   
 -  FAMELINE         
6.   30X30 .  6 .  
 -             
 - CPS             
 - DURAONE      -   
7.    1.00 .  
 -             
 - CPS             
 - DURAONE      -   
 

 



 
 

 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 



 
 

 2 
 

 
 

 
 -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 3 
 

 -   
WD1,WD1A 

 (Master Key) 
-   2.5 mm. 16  COLT# 10-304 SS304  
-  Mortise  4   COLT# QDT 004   
-  MORTISE ,  1   COLT# Q45X85 SS   
-  MORTISE  6  1   COLT# H1-K3 SN   
-  6” 1   COLT# DB SS039   
-  12” 1   COLT# DB SS039   
-  1   COLT# 360P (DPS-01)   
-   85 . 4   COLT# DC183    
-  4   COLT# S-S010 SS   
 
WD2,WD2A,WD5,WD5A 

 (Master key) 
-   2.5 mm. 16  COLT# 10-304 SS304  
-  Mortise  4   COLT# QDT 004   
-  MORTISE ,  4   COLT# Q45X85 SS   
-  MORTISE  6  4   COLT# H1-K3 SN   
-   85 . 4   COLT# DC084    
-  4   COLT# S-S010 SS   
 
WD3,WD3A,WD4A 

 (Master key) 
-   2.5 mm. 12  COLT# 10-304 SS304  
-  Mortise  3   COLT# QDT 004   
-  MORTISE ,  3   COLT# Q45X85 SS   
-  MORTISE    3   COLT# H3-K3 SN   
-   85 . 3   COLT# DC084    
-  3   COLT# S-S010 SS   
 
WD4 

 (Master key) 
-   2.5 mm. 4   COLT# 10-304 SS304  
-   1   COLT# 6600 SS(6607)   
-  1   COLT# S-S010 SS   
 
WD6 

 (Master key) 
-   2.5 mm. 4  COLT# 10-304 SS304  
-  hairline 1   COLT# EK-6104B   



 
 

 4 
 

 100 . Glass door handle 
-  MORTISE ,  1   COLT# Q45X85 SS   
-  MORTISE   6  1   COLT# H1-K3 SN   
-   85 . 1   COLT# DC084    
-  1   COLT# S-S010 SS   
 
WD7,WD8,WD11,WD12 

 (Master key) 
-   2.5 mm. 32  COLT# 10-304 SS304  
-  hairline 8   COLT# EK-6104B  
 100 . Glass door handle 
-  MORTISE ,  4   COLT# Q45X85 SS   
-  MORTISE  6  4   COLT# H1-K3 SN   
-  6” 4   COLT# DB SS039   
-  12” 4   COLT# DB SS039   
-  4   COLT# 360P (DPS-01)   
-   85 . 8   COLT# DC183   
-  8   COLT# S-S010 SS   
 
WD9 

 (Master key) 
-  1   COLT# 2008  
-  AL  2  (  1 ) 1   COLT# 2008-2009   
-  MORTISE  50 mm. 1   COLT# H02 SS  
-  MORTISE  1   COLT# H3-K3 SN   
-  MORTISE ( ) 1   COLT# ESCN1 SS   
-  25X305 mm.  1   COLT# 627   
 
 
WD10 

 (Master key) 
-  2   COLT# HL-732  
-  (ENGINEER KEY) 1   COLT# S-S043  
-   2   COLT# CH267-2 SN   
-  2   COLT# JU-006 SS   
-  1   COLT# 360P (DPS-01)   
 
AD1,AD2 

   8 . 
- /  4   COLT# EK-868 W950  
- Mortise Lock  2   COLT# DL522  



 
 

 5 
 

-   2   COLT# H1-K3 SN   
-  Flush Bolt  Anodic Silver  4   COLT# CH267-2   
-  hairline 4   COLT# EK-6104B   
100 . Glass door handle 
 
AD3 

   8 . 
- /  2   COLT# EK-868 W950  
- Mortise Lock   1   COLT# DL522  
-  6  1   COLT# H1-K3 SN   
-  hairline 2   COLT# EK-6104B   
 100 . Glass door handle 
 
SD1 

 (Master key) 
-   4   COLT# 52  
-  ALUM 36” 1   COLT# 8000  
-  1   COLT# S8000L US26D   
-   85 . 1   COLT# DC084    
 
SD4 

 (Master key) 
-   4   COLT# 52  
-  Mortise 1   COLT# QDT 004   
-  MORTISE ,  1   COLT# Q45X85 SS   
-  MORTISE  6  1   COLT# H1-K3 SN   
-   85 . 1   COLT# DC084    
 
AL1,AL1A,AL8 

 6  
- Friction Stays 8”  18   COLT# 36 (SDS)  
- Handle Fitting  18  COLT# BZ 21922 L/R  
- Transimission rod for Casement window 18  COLT# STI-LZDG-01  
 ,  
- Locking plate series  36  COLT# CT01A  
 
AL3,AL3A,AL6,AL16A 

 2  
- Friction Stays 8”  8   COLT# 36 (SDS)  
- Handle Fitting  8   COLT# BZ 21922 L/R  
- Transimission rod for Casement window 8   COLT# STI-LZDG-01  



 
 

 6 
 

 ,  
- Locking plate series  16  COLT# CT01A  
 
AL4 

 3  
- Friction Stays 8”  3   COLT# 36 (SDS)  
- Handle Fitting  3   COLT# BZ 21922 L/R  
- Transimission rod for Casement window 3   COLT# STI-LZDG-01  
 ,  
- Locking plate series  6   COLT# CT01A  
 
AL5 

 1  
- Friction Stays 8”  1   COLT# 36 (SDS)  
- Handle Fitting  1   COLT# BZ 21922 L/R  
- Transimission rod for Casement window 1   COLT# STI-LZDG-01  
 ,  
- Locking plate series  2   COLT# CT01A  
 
AL12 

 4  
- Friction Stays 8”  4   COLT# 36 (SDS)  
- Handle Fitting  4   COLT# BZ 21922 L/R  
- Transimission rod for Casement window 4   COLT# STI-LZDG-01  

,  
- Locking plate series  8   COLT# CT01A  
 
AL16 

 8  
- Friction Stays 8”  8   COLT# 36 (SDS)  
- Handle Fitting  8   COLT# BZ 21922 L/R  
- Transimission rod for Casement window 8   COLT# STI-LZDG-01  
 ,  
- Locking plate series  16  COLT# CT01A  
 

 : 
1. -    
   19  
2.  MASTER KEY   
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1   ( ) 
COTTO  C1441 
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2  

COTTO  C6871 
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3  

COTTO   C3080 
( ) 
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 COTTO 

 
   

4 -  
COTTO  CT472SS (HM) 
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5  

COTTO  C306 
( ) 
 
 
 

 
 

 

 

 
6  

COTTO   C013 
( ) 
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 COTTO 

 
   

7  
COTTO  C017 
( ) 
 
 
 
 

 
 

 

 

8  
COTTO  CT1113A (HM) 
( ) 
 
 
 
 

 
 

 

 

9  
COTTO  CT160C10 (HM) 
( ) 
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 COTTO 

 
   

10  
COTTO  CT670V (HM) 
( ) 
 
  
 
 

 
 

 

 

11  P-TRAP  
COTTO  CT680AX (HM) 
 ( ) 
 
 
 

 
 

 

 

 

12 -  1  1 
COTTO  CT179 (HM) 
( ) 
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 COTTO 

 
   

13 -  1  2 
COTTO  CT1053 (HM) 
( ) 
 
 
 

 
 

 

 

14  
COTTO  CT993NH#WH (HM) 
( ) 
  
 
 
 

 
 

 

 

 

15  
COTTO  CT170C6 (HM) 
( ) 
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 COTTO 

 
   

16  
COTTO  CT1753#SA (HM) 
( ) 
 
 
 

 
 

 

 

 

17  
COTTO  CT7503 (HM) 
( ) 
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 MOGEN 

 
   

1   ( ) 
MOGEN  MT38FV(SET)  
( ) 
 
 
 
 
 

 
 

 

 

 

2  
MOGEN   MU02 
( ) 
 
 
 
 

 
 

 

 

 
 

3 -  
MOGEN  UF04 
( ) 
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 MOGEN 

 
   

4  
MOGEN   MA174 
( ) 
 
 
 
 
 

 
 

 

 

 

5  
MOGEN  ERS08 
( ) 
 
 
 
 

 
 

 
 
 

6  
MOGEN  ERS09N 
( ) 
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 MOGEN 

 
   

7  
MOGEN  MA241 
( ) 
 
 
 

 
 

 

 

 
8  

MOGEN  FCA05C 
( ) 
 
 
 
 
 
 

 
 

 

 

 

9  
MOGEN  SP208 
( ) 
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 MOGEN 

 
   

10  
MOGEN  WB04 
( ) 
 
  
 

 
 

 

 
11  P-TRAP  

MOGEN  SP103 
 ( ) 
 
 
 
 
 

 
 

 
 

12 -  1  1 
MOGEN  SPV15 
( ) 
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 MOGEN 

 
   

13 -  1  2 
MOGEN  SPV17 
( ) 
 
 
 

 
 

 
 

14  
MOGEN  RS06 
( ) 
  
 
 
 
 

 
 

 

 

 

15  
MOGEN  FCF02 
( ) 
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1   STARFLEX 

  STARFLOR R-17 
  30x30 cm  

 
 
 
 

 
 

 

 
 

2   STARFLEX 
  STARFLOR R-185 

  30x30 cm  
 
 
 
 

 
 

 

 
 

3   STARFLEX 
  STARFLOR R-11 

  30x30 cm  
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1  COTTO 

FT PARTHENON WH(SATIN)(HYG)  
  60x60 cm  

 
 
 
 

 
 

 

 
 

2  COTTO 
GT Q6A015 NANO 24X24 PM 

  60x60 cm  
 
 
 
 

 
 

 

 
 

3  COTTO 
GT SP0312 NANO 24X24 PM 

  60x60 cm  
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 ( )     SHOP DRAWING 
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3.1  

     

3.1.1  

    200  
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3.1.2  



 

 

 2-1-2 

 

   LAB C.B.R. > 25%  

200  20% 

  

 

3.1.3  

  LAB C.B.R. > 80%   A  B  

  

 

3.1.4  

  LAB C.B.R. > 6%  
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  ASTM D698-70 "METHOD  A"  500 
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   INTERLOCKING   
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1.  

 . 213-2552 

  

 

   
 
2.  

2.1   . 

15-2547   

2.2   ( )  

      
 

 1 

 200  4 

LOOSS  IN  SOUNDNESS  TEST  12 

FINENESS  MODULUS   2.5-3.0 
 
   ASTM C136-46 

  

3/8  100 

 4 90-100 

 8 65-90 

 16 45-75 

 30 30-50 

 50 10-22 

 100 2-8 

 200 0-4 

2.3      

    

   0.25 

 200    1.0 

      0 
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CRUSHING  VALUE  35 

IMPACT  VALUE  35 

ABRASIVE  VALUE  40 

LOSS  IN  SOUNDNESS  TEST  12 
 
    ASTM C139-46 

  

2  100 

1 1/2  95-100 

1  53-73 

3/4  35-55 

3/8  10-20 

 4 0-5 

2.4  

       

  

2.5  

     

  6   9   

 (ROUND BARS)  . 20-2543  

 (YIELD STRESS)   2,400 /  

 10   (DEFORMED BARS)  

 . 24-2548    (YIELD  STRESS)  4,000 

/  
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 60    100    

 . 
 



 

 

 2-3-3 

 

    

 

   

  

   

 1/5  2  

  1   1/2  

2.6  (ADMIXTURES) 

  
 

3.  

   15 x 30 

   28   

 -   280 ./ . .           

  

 -   280 ./ . .           

  

  

 

 -  210 ./ . . 

      
 

4.  

  3.3  

 1 1/3   

   

    
 

5.  

  3   15 

x 30    15    

3   6   7   28   

 

 20%  
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 . 213-2552  
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 . 
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5.2   . 213-2552  
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                                       28  ( ./ . .) 
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.  25  

.  Diagonal Compression 

.  

.  6.00 . 

 25  

     

     

  

Water stop  6   3.12 

  

  

 

10.  

10.1  

   

   

10.2  

   

   

   POLY SULPHIDE RUBBER (1 PART)  

 

 0.5  1   

 

 

11.  

 

    24  

 7  
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12.   ( ) 

  PVC (WATERSTOP) 

  

  -  (HARDNESS)  75  DURO A2  ASTM D 22490 

   -   (SPECIFIC GRAVITY)  1.37  ASTM D-792 

  -   (TENSILE STRENGTH)  2,000   

ASTM D-412 

  -   400%  ASTM D-412 

  -   (WATER ABSORPTION)  48  0.32% 

 

13.  

  (Low Density Polyethylene, 

LDPE)  0.15 .  

  

 

14.  

    

 75 
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 4    
 

 

1.  

    

  

 

 

2.  . . . 

.   1.20    

30       

 95%  ( . .)  ASTM D 698 "METHOD A" 

 

.   50    

 95%  ( . .)  500 

/ 1   15  

 

       4-1     (PI) 

 6  (LL) 25     2  

 20   90%  ( . .) 

 500 / 1  

 

.  . . .  10   

 

 

3.  

    15 x 30 

  28    240 /  

 

4.  

   1 1/2   
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 24  

 7   

   NON  SHRINK  

CONCRETE  

 

5.  

   

  

   

  

 

 

 

      

 2 

   2   

 

     

     

 20  

    

  

 

 

6.  

  

 (CONTRACTION  JOINT) 

 

    

        (FLEX CELL) 

 TEX MASTIC 164  
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7.  

  3.11   7    

 

 

 ( ) 

   

A B C 

50 (2) 100 100 - 

25.0 (1) - 75-100 100 

9.5 (3/8) 30-65 40-75 50-85 

4.75 (  4) 25-55 30-60 35-65 

2.00 (  10) 15-40 20-45 25-50 

0.425 (  40) 8-20 15-30 15-30 

0.075 (  200) 2-8 5-15 5-15 

 

  4-1      
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 5    
 

 

1.  

   

 

 

2.  

2.1  

  (CARBON STEEL)  .107-2533   (STANDARD FOR 

HOLLOW STRUCTURAL STEEL SECTIONS)  JIS G3466-1998 (CARBON STEEL SQUARE 

PIPES FOR GENERAL STRUCTURAL PURPOSES) , . 1227-2539 (

 )   (YIELD STRENGTH) 

 2,400 .  . .   

  

2.2  

    

   

 

2.3  

   (ARC WELDING)  (HIGH TENSILE 

FRICTION GRIP BOLT)      

 

.  AWS  

.       

  

. 

 

.   

.  

.   PENETRATION  

      

BACKING PLATES  
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 6 . 

.    

     

 

.    

.    

.  (LOCK WASHER)      

.   

2.4  

  

  

   2 . 

2.5  

.  

.      

.  
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.     

  

.   "

  1003-18"   

2.6  
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.   AISC  

.      
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1.  
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2.  

3.  

 

 

3.  

3.1  

.    

.    

 

.  

.  

3.2  

   

     

3.3  

1.   

2.  
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.  

  . 

.     

 

   

.    

2    2   

 

 

 

 

 

 



 

 

 2-6-1 

 

 6    
 

 
1.  

 

  

  
 

2 .      

   15 x 30 

.  28   350 ./ .    15 x 30 . 

 250 ./ .  

   15 x 30 .  28  

 240 ./ .    3/8”  

  (PC WIRE)  . 95-2534  

  (PC STRAND)  . 420-2534 

  

   

   3   
 

3.  

 

   
 

4.  

4.1     5 . 

4.2    2” x 4” 

4.3     

Shear Key    

4.4     

  

4.5     

4.6      3  

 



 

 

  

 

             

 1        3-1-1  

 2       3-2-1 

  



 

 

 3-1-1 

 

 

 1 

 

 

1.   

   

    

    

 .  4  1  

    

    

  

 

1.1  

  1.1.1      

  

  1.1.2   

 

 

1.2   

     

     

    

 

2.  

 

  

  

 .  

 .  



 

 

 3-1-2 

 

 

 .  

  ANSI American National Standards Institute 

  IEC International Electrotechnical Commission 

  JIS Japanese Industrial Standard 

  NEC National Electrical Code 

  NEMA National Electrical Manufacturer Association 

  NFPA National Fire Protection Association 

  UL Underwriters Laboratories 

    

  

    

    

    

     

 

3.  

  

  

 

   

 

 

4.  

 

  

 

 

5.  

 

  



 

 

 3-1-3 

 

 

 ( ) 

 Technical catalog 

 

   

   

     

    

    

    

   

    

 

  

  

   

 

6.  

 6.1  (Shop drawing)  

 /  /    

 

 6.2   Shop drawing  

  

  

 

 

7.  

 

   

   

  



 

 

 3-1-4 

 

 

8.  

    

 

   

 

9.  

  (Instruction Manual / 

Operation Manual)  (As-built drawing) 

  

 9.1  Technical instruction  

    /

   

 2  

 9.2  (As-built drawing)  

  ( )  2  

 

10.  

   

   

 

 

 

11.  

  

  

  

 

 

 



 

 

 3-1-5 

 

 

12.  

  2   

  

  

 



 

 

 3-2-1 

 

 

 2 

 

 

1.  

 400/230  3  4  50   

 

 

2.  

2.1    ANSI, JIS 

 

( .7702533)  . 982-2548  HDPE  . 17-2523 

 PVC   

   - EMT   (Electrical metallic tubing)  

   - IMC   (Intermediate metallic conduit)  

   - RSC    (Rigid steel conduit)  

   - FMC    (Flexible metallic conduit)  

   - HDPE   (High Density Polyethylene)  

   - PVC   (Polyvinyl Chloride Pipe)  

    

   -   ABSO, Panasonic, TAS, UI 

   -  HDPE  , TAP, Thai Pipe, TGG 

   -  PVC  , Thai Pipe , Thai Pipe 

2.2   2.0 .  Cable ladder, 

Cable Tray  Wire way  250 .   1.6 .  Wire way 

 250 .  Hot dip 

Galvanized   ASEFA, SCI, Thai Maxwell, TIC, UI 

 

3.  

3.1   



 

 

 3-2-2 

 

 

3.2    

  

3.3    1.50  

  1.50   1  

3.4    6  

3.5   2   360° 

3.6   Pull box   25   

Bushing  Lock nut 

 

4.  

4.1    

Compacted round stranded hard drawn Aluminum  Cross-linked polyethylene 

insulated (XLPE) and polyethylene jacketed  25 kV  90°C 

 ICEA S-66-524  

 

4.2      

60227 IEC01    

 450/750   70°C  . 11-2553 Part 3 

  

4.3     

  NYY    

  450/750   70°C  . 11-2553 Part 101 

  

  

4.4      FRC 

  BS 6387 : 1994 Specification for Performance 

requirement for cables required to maintain circuit integrity under fire condition  IEC 

60331  750 °C  3   

 

4.5  Bangkok Cable, CTW, Phelps Dodge, Studer, Thai Yazaki 



 

 

 3-2-3 

 

 

5.  

5.1   

 

5.2     10 .2  

  

 

5.3   (Junction box), Outlet box  

  Wire nut  10 

.2   Insulated connector  16 .2 

 

5.4   

 UL 

 

6.  

6.1   (Ground rod)   

Exothermic welding 

6.2   (Copper clad steel ground rod)  

 99.9%  Molecularly bonded  

Jacket adherence test  Bending test  UL-467  

6.3    60 . 

 30 .  

6.4   5  

   3  

 

7.  ( DP ) 

  IEC 60439-1&2 . 1436-2540 

 380/220  3  4  50 .  

 



 

 

 3-2-4 

 

 

7.1    1.60 . 

 (Stoved enamel paint)   (Epoxy powder paint) 

 RAL9001 

7.2  Busbar  98%  

 DIN 43671 (Bare Rating)  Temperature rise  30°C 

 Ambient Temperature 35 °C   Busbar 

  Busbar  Support 

insulator   Short circuit stress  Busbar 

 

7.3   (Circuit breaker)   Air circuit breaker,  Molded 

case, Solid state  Thermal-magnetic trip, manual operated  Interrupting capacity 

 

7.4   ASEFA, ESI, MKP, Schneider Electric, TIC 

7.5   ABB, GE, Schneider Electric, Siemens 

 

8.  ( P  ) 

   (Standard product) 

    IEC 60898  . 1436-2540 

   Circuit breaker  

   

8.1  Circuit breaker  Molded case circuit breaker, thermal-magnetic trip 

8.2  Branch circuit breaker  plug-in  

branch circuit breaker  

8.3  Neutral terminal  Ground terminal 

 

8.4   

8.5   ABB, GE, Schneider Electric, Siemens 

 

 

 



 

 

 3-2-5 

 

 

9. D         

9.1  Disconnecting Switch   Manual operate, 

quick- make, quick-break  

 NEMA  IEC  

9.2  Isolator Switch  

  NEMA  IEC  

9.3  Switched Interlocked Sockets    

   

NEMA  IEC  

9.4   Disconnecting Switch, Isolator Switch  Switched Interlocked Sockets ABB, GE, 

Haco, Schneider Electric, Siemens 

 

10.  (  P  D ) 

10.1  Rate Voltage  230 VAC  280 VAC  

10.2    Class B+C 

10.3   MOV + Spark Gap 

10.4  Max Discharge Current  MOV  Spark Gap  40 kA/Phase  8/20 μS 

 25kA/Phase  10/350 μS  

10.5  Voltage Protection Level  1.5 kV 

10.6  Internal Short Circuit Withstand Current (ICC)  25 kA  

10.7   Class B  Class C  

10.8   Arrester  

10.9   DIN, VDE, IEC, IEEE 

10.10  Phoenix Contact, Schneider Electric, Socomec 

 

11.  

  Module 

  Box   

11.1   15   250   

11.2   15   250  



 

 

 3-2-6 

 

 

11.3   (Universal) 

11.4    

 

11.5   

  Box  

11.6  Box   Box 

 (FS box) 

11.7    Box   

11.8   

11.9   bTicino, Panasonic, Schneider Electric, Siemens 

 

 

12.  

   /

 

 

12.1    LED Downlight 

   12.1.1     

   12.1.2   Polycarbonate  (E27) 

 220  

   12.1.3   

12.2     LED T8 

   12.2.1     

   12.2.2    

  (white stoved enamel) 

   12.2.3   High frequency Electronics Ballast 

  

 ( .1955-2551  .885-2551 ) 

  1   1  



 

 

 3-2-7 

 

 

   12.2.4   Low power factor, tw 90 °C, 220   

Lighting capacitor  Power factor  0.90 

 ( .)  1  

 1  

   12.2.5 Lighting capacitor   Load 

  Rated voltage  250   Dry type  

Metallized plastic film  Polypropylene film 

   12.2.6  (Lamp starter)  ( .) 

   12.2.7  (Lamp holder)  (Starter holder)  Rotary 

spring lock  IEC, JIS, VDE  NEMA  

 

   12.2.8  105°C 

 1.00 .2  

Terminal block  

   12.2.9    LED T8  Cool white 

 

12.3   

  (Lamp 

head)   220   Switching 

 

  Battery charger  

 

   12.3.1  1.0 . 

  

   12.3.2  (Battery charger)  Solid state 

  

  Trickle charge, constant 

voltage limiting current 

 12  



 

 

 3-2-8 

 

 

   12.3.3  (Low voltage 

cut-off)  

 

   12.3.4 Switching system  Relay  

   12.3.5 Lamp head   

   12.3.6    

     -   LED   

     -  LED   

     -  LED   AC. power supply 

     -  LED   

     -  (Test button)  

     - AC. Fuse  

     - DC. fuse    DC.  

 

   12.3.7  (Battery)  Sealed lead acid, maintenance free  Nickel - 

metal hydride battery (Ni-MH) 

 2  

12.4   

      

12.5   

   -   EVE ,GE, Max Bright - CEE, Philips, Thorn, X-Trabrite,  

   -   EVE, GE , Osram, Philips, Sylvania,  

   -   Econo-Watd, GE, Osram, Philips  

   -  Econo-Watd, GE, Osram, Philips  

 

13.  

   (Steel rod) 

  6.00 .  

  Expansion bolt   



 

 

 3-2-9 

 

 

  3.00 . 2  (

 )  

 

14.  (  ) 

14.1   

  Module  4 pole Modular jack 

  Box   

 

14.2    (Telephone cabinet) 

   Telephone terminal block 

  

   14.2.1  1.5 .  

   14.2.2 Telephone terminal block   Quick 

connection 

 

   14.2.3 Arrester   DC spark over voltage 220  

 CCITT 

14.3   

   Polyethylene 

 PVC   2   TIEV  2   

TPEV  

   Terminal block  (Telephone 

cabinet)  

14.4   

 

  

14.5   

   -     bTicino , Panasonic, Schneider Electric, Siemens 

   - Telephone terminal block  Krone, Pouyet , Panasonic 

   -     Bangkok Cable , Phelps Dodge, Thai Yazaki 
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15.  (   ) 

  NFPA 

  UL LISTED  

15.1   

   15.1.1 Fire Alarm Graphic Annunciator (GANN)  Color graphics board 

 

   15.1.2  (Alarm initiating device) 

     - Rate of rise detector  

 15 °F/min  (self restoring) 

 2500 .  

     - Photoelectric smoke detector  

 900 .  

     - Manual pull station  Break glass  Reset   

Diecast aluminum  Polycarbonate  

 

   15.1.3  (Alarm signaling device)  

(Alarm Horns with Strobe Light)  24 Vdc   (Sound 

level)  85 dB  10   75 Candela 

 Fire alarm  

   15.1.4   IEC01 

 (Detecting circuit)   FRC  (Signaling 

circuit)   

 15.1.5 

  

15.2    

 

16.  (  ) 
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  CE 

  

16.1   

 IP Camera  24   

(Outdoor 

Weather Proof)    

    

    

  

16.2   

 - Indoor IP Dome Camera 

 - Outdoor IP Dome Camera 

 - Network Video Recorder (NVR) 

 - Uninterruptible Power Supply (UPS) 

16.3   

   16.3.1 Indoor IP Dome Camera  

 

-  IP/Network Camera   

-  (Day/Night Camera) 

 IR Cut Filter   

-  Scan  Progressive Scan   

-  1/4   CCD  CMOS 

  (Iris)   

-  1.3 MegaPixels   Full HD 1080p  25 fps 

 

-   30 IRE  F 1.2  1 LUX 

 (Day Mode)  0.5 LUX  

(Night Mode)  



 

 

 3-2-12 

 

 

- 
 10    Auto Back Focus  

-  (Wide Dynamic 

Range)   Dynamic Range  40 dB 

-  Multi Stream 

-  ONVIF  ONVIF Organization  

-  H.264  M-JPEG (MPEG-4 Part 10/AVC)   

-  IPv4  IPv6   

-   Power over Ethernet 

(PoE)  IEEE 802.3af  IEEE 802.3at   

-   (Motion Detection)  

-  Port 10/100 Base-T   

-  0  40 °C 

-  CE  FCC 

-  Protocol TCP/IP, NTP, HTTP, DHCP, FTP, DNS, IPV4, RTP (TCP)  

-  Web browser   

- Upgrade Firmware  Network   

-  Built-in Microphone 

-  (Ingress Protection Code) 

 (Housing)  IP44 

   16.3.2 Outdoor Fixed Dome Camera  

 

 

-  IP/Network Camera   

-  (Day/Night Camera)  

 IR Cut Filter   

-  Scan  Progressive Scan   

-  1/4   CCD  CMOS 

  (Iris)   
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-  1.3 MegaPixels   Full HD 1080p  25 fps 

 

-   30 IRE  F 1.2  1 LUX 

 (Day Mode)  0.5 LUX  

(Night Mode)  

- 
 10    Auto Back Focus  

-  (Wide Dynamic 

Range)   Dynamic Range  40 dB 

-  Multi Stream 

-  ONVIF  ONVIF Organization  

-  H.264  M-JPEG (MPEG-4 Part 10/AVC)   

-  IPv4  IPv6   

-   Power over Ethernet 

(PoE)  IEEE 802.3af  IEEE 802.3at   

-   (Motion Detection)  

-  Port 10/100 Base-T   

-  0  50 °C 

-  CE  FCC 

-  Protocol TCP/IP, NTP, HTTP, DHCP, FTP, DNS, IPV4, RTP (TCP)  

-  Web browser   

- Upgrade Firmware  Network   

-  Built-in Microphone 

-  (Ingress Protection Code) 

 (Housing)  IP66  NEMA 4X 

   16.3.3  Network Video Recorder (NVR)  

-  

 

- 
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-  

IP/Network Camera  

-  H.264  

M-JPEG (MPEG-4 Part 10/AVC)  

-  (Live view)  16  

-  Alarm Input  

 

-  1.3 MegaPixels  Full HD 1080p  25FPS 

   16  

-  Protocol TCP/IP, NTP, HTTP, DHCP, FTP, DNS, IPV4, RTP (TCP)  

-  Web Browser  Mobile application  LAN, 

 Wi-Fi  Internet  

-  (User ID & Password)  3  

 

- Upgrade Firmware  Software  NVR  Network  

-  Multi-Tasking  Record, Playback, Remote Client 

 

-  12   

-  

-  PreAlarm  PostAlarm  

-  Motion detection  

-  Search Mode  Date & Time  Camera 

-  Playback Mode  Forward & Reverse, Pause,  

Video  Normal Speed/2x/4x/8x/16x 

 

- Pan, Tilt  Zoom  PTZ Dome Camera  

-  Port 10/100/1000Base-T  

-  0  40 °C 

-  220VAC 
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- Hard drives  SATA 6 GB/s 7200 RPM  2 TB (Terabyte) 

 6 TB (Terabyte) 

-  LCD  LED  HDMI, DVI  VGA Port 

   16.3.4  (Monitor)  

-  LCD  LED  24  (Diagonal) 

- Contrast Ratio 800:1 (2000:1 Dynamic)  

- Response Time 5 ms  

-  1920x1080 Pixels  

-  300 Cd/m2  

-  Full HD (1080p) 

-  ( / )  160/160   

-   HDMI, DVI  VGA Port 

-  220 VAC 

-  

16.4   

 

16.5   

  CCTV System Axis Communications, Bosch, Hikvision, Honeywell  UTP Cable  

AMP, Belden 

 

17.  (   ) 

  

 (Controller Unit)  (Card Reader)  (Electromagnetic 

door lock device)  CE 

  

 17.1   (Card Reader) 

-  Proximity Reader  (Access Card) 

-  

-  4  

-  CE, UL  
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17.2  (Access Card)  

-  PVC  Polyester  

-   0.07  

-     

 

17.3  (Electromagnetic door lock device) 

-  

-  

-   

17.4 Door sensor 

-  

17.5.  Emergency Manual break Glass Switch 

-  

-  ABS Plastic  

17.6. Access Buzzer Alarm 

-  Piezo Buzzer 

-  (Sound level)  60 dB 

-  

17.7. Access Controller Unit (Door/Reader Interface Control) 

-  Access control processing and host interface 

-  2  

-  5000  

- -  20,000 Transactions 

- Built-in Alarm Relay output, Door Relay output 

-  Fire Alarm   

-  TCP/IP network 

-  RS-232, RS-485 Communication Interface 

-  (Certi cations) UL294 (US) Listed, ICES-003 Class A, FCC ClassA 

(US), CE Mark EN301 489-3, EN55022 
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17.8. -  (Access Control System) 

 P  D  . 

 

18.    (   ) 

18.1   

  

      

  

 NEC  300-21  ASTM 

   

 (Fire Damper)    

  Fire Damper  Cover  

Escutcheon Plate   

    Raceway  

   

  2  

18.2   

   -   UL   

      2  

   -  

   -   

   -  

   -  

   -   

18.3   

     

   -     

  

 

   -  (Blockout or Sleeve)  



 

 

 3-2-18 

 

 

   -  (Blockout or Sleeve) 

 

   -    

18.4   

   



 

 

  

 

             

 1          4-1-1  

 2  -      4-2-1 

 3          4-3-1  

 4        4-4-1  

 5         4-5-1  

 6          4-6-1 

 7           4-7-1  



 

 

 4-1-1 

 1 

 
 

1.  

   

    

     

 .  4   1   

  

 

 

 

 

1.  

2.  

3.  

4.  

5.  

6.  

 

2.   

 -    -  

-     

-    40   

-    28   

-    55 %  

-    79 %  

 

3.    

 -     

    

 

-   MWWA     Metropolitan Water Work Authority 

- BMA  Bangkok Metropolitan Authority  
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-   EIT          The Engineering Institute of Thailand  

-   TISI         Thai Industrial Standard Institute  

-   ANSI         American National Standard Institute  

-   NEC          National Electrical Code 

- NPC  National Plumbing Code   

-   NESC         National Electrical Safety Code  

-   ASPE         American Society of Plumbing Engineer  

-   UL           Underwriter's Laboratories Inc.  

-   FM           Factory Mutual System 

-   NEMA         National Electrical Manufacturers Association  

-   NFPA         National Fire Protection Association  

-   ASTM         American Society of Testing Materials  

-   BS           British Standard  

- PWA  Provincial Water Works Authority 

- PEA  Provincial Electricity Authority 

- AWS  American Welding Society 

- ASSE  American Society of Sanitary Engineers 

- JIS  Japanese Industrial Standard 

- .    

 

4.  

4.1    

 1)      

   

   

 

              

 2)    

 

 . . .  

  

           

 3)      

 

     



 

 

 4-1-3 

 4)       

 

4.2  

 1)     -  

  

  

 2)    

 -     

  

  

4.3 -  

 1)       

   

     

 2)   -   

  

4.4  

   

  (Infrastructure Work)  

   /

 

4.5   

 1)        

   

 2)    

   

Service  Supplier       

   Shop Drawing 

  

 3)    

  -

 

 4)       

   



 

 

 4-1-4 

   -   

 

4.6  

    

      

     

   

    

 

4.7    

 1)     5 

   24    1   

   48   2  

   

 

 2)    1) 

 

 3)     

  -     

  -    -    

  -     

  -    ( )  

  -     

  -  (Shop Drawing)    

  -       

 4)    

    

4.8  

    

   

 1   24   

 

  

 

4.9   -   



 

 

 4-1-5 

 1)   (Submittal Data)  (Shop Drawing) 

  -     

   30   4  

  

    

 2)   -    

 

      

   (Certificate)  

Original    

 

 3)   -    

, As-Built Drawing, List    

    -

      

 

4.10     

  

   

4.11  

 1)     

  

    

 2)   

 -  

 3)    

 

 4)   

   

 

 5)    

   

4.12  

  -   

   -  



 

 

 4-1-6 

  

   

 

4.13   

 1)        -

    (Operation 

Manual)  5   14  

 2)     -   

  

   

 

 3)  (Test Report)  

   

 5   

 4) -   

      

    

 5)      

  

4.14   

 1)   

    

15    

 

 2)     

 15   

 3)    

4.15  

 1)   -   

  24  

  

 2)   -    

   -  

   

 



 

 

 4-1-7 

 3)     

 

  -  (As-Built Drawing)  1   5  

  -    -   

 6  

  -     

  -  -   

4.16    -   

 1)      -    

 -    

/   -

 4    

 2)      2  

  

 3)      

 4)   -   

    

4.17   

 1)     

 -    

 1   12   

 2)      -    

  7    

 3)      

  

 4)    2   

    3   1   4 

  

4.18  

 1)      

-     365  

 

 2) -  

     

    



 

 

 4-1-8 

 3)  -    

   

  

 4)      -    

  

 5)    -

   

 

 

5.   

5.1     -     

    

            

5.2    -    

    

5.3     -  

      

      

5.4        

    

  

5.5   -     

   

  

           

5.6   

   

5.7    -  

  

    

5.8      

-   -   

5.9    

    

 -     



 

 

 4-1-9 

    

  Shop  Drawing  Double Line  

  

   Service, Maintenance 

                                

5.10      

   

 

 

 6.  

6.1   

   

  , , 

,     

   

6.2  

     

  

  

6.3  (Interior Design) 

  

   

  

6.4  

    

   

 

6.5   

 1)     

   

   

 

 2)   

   

 



 

 

 4-1-10 

 3)      

    

 

 4)      

  

   

6.6  

 1)      

 

 2)     

  

6.7  

    

   

6.8  

    ( /  

)   

   

   

 

7.   

7.1  

  

   

   

   

  

7.2  (Shop Drawings) 

 1)     -   

  

 

  

 2)   

   



 

 

 4-1-11 

 3)  

   

 4)    

    

  

 

 5)     

  

  

 

 6)    

 

 7)    

 30  

8)   

    

 /    

  

 9)     

   

   

  

  

  

  

   

 

 10)    

   

 11)    

 



 

 

 4-1-12 

 12)  -   Shop Drawing 

     

    

7.3     

1)      

   

    

    

 

2)    

   

      

3)     Function 

  

 

 Function   

           

4)       

 

   

7.4  (As-Built Drawings) 

1)   

 -    

 

2)       /  

      

3)   

 

4)     

5)   

 6    

30    

6)   1   5 

  



 

 

 4-1-13 

7)  

  

    

 

7.5   -  

1) -  

    

2)   5   

  1    -

   (Submittal  

 Data) 

  2    -   

    (Installation, 

 Operation and Maintenance Manual)   

-  

  3    

 (Test Report) 

  4      

 (Recommend Spare Parts List) 

  5    -

   ,  3 ,  6 ,  

3)    /  -  /  

4)    1   

 

 

8.  

8.1     -   

1)    

   

 

2)    

   



 

 

 4-1-14 

 /    45  

  

3)   -    

     

   

 7  

8.2  

1)  -     -     

   

  

2)     

  

 

3)    

  2  

 

8.3  

   /    

(Service Panel)   -    

  

8.4   

  ,  

 -     

   

 10 .   

   15   

8.5 -  

1)  -  -   -   

  

   

2) Expansion Shield   

  

3)  -  -   

 3  (Safety Factor = 3) 



 

 

 4-1-15 

4) -    

 

8.6  

1)    -   

  

2)     

   -  

   

   

8.7  

  -    

  -   

  

 

9.  -  

9.1  -  

1)   

   -    

    

2)     

  

3)    

-  

-  (FD, RD,.....)   Service (FCO, CO, .....)  

- Valves, Vacuum Breakers, Shock Absorbers  

- ,    

4)  (Certificate)   , Valve, 

    

     

5) -     

    

  

      

     



 

 

 4-1-16 

  

 

    

     

6)    

  

  

  

7)     -  

    

 

 

           

8)   

 -   /  

 -  

   

 

9)      

   

 

9.2   -    

 1)     -  

            

 2)     -    

 -

     

 3)    -     

 -   

 -    -   

  

  

9.3   

1)       
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2)      /  

  

 9.4  -   

    -   

 -     

   -    

 -  

 

9.5    -                       

1) -   

-    

  

2)    -

  

9.6       -   

1)      -   

  -  

  

   

2)     -   

   

    -  

      

3)   

9.7  -    

1)   -   /  

    

  -

  

2)   

     

   

3)   , , , , 

, -    



 

 

 4-1-18 

9.8   -  

  -    

 -   

  -  

 (Service and Maintenance)) 

9.9    -  

1)   -  

    

 30   

2)  -  

  

   

  

  

3)  -   

 

9.10 -  

1)    /   

  -   

 

2)   

   

    

9.11     -  

1)     /      

 -   

 

  

2)      1/2 

   

-  

 -   

 -  

 -      



 

 

 4-1-19 

3)       

  

4)     -   

 

9.12      

1)       

  

2)     

  -  

3)     

  

4)      

   

5)     

  

   

  

 

6)     -   

  

 

10.   

10.1    

  (Operation Manual) 

 14  

10.2     

10.3   

 

10.4   (Test Report)   

    

 

10.5        
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11.      

    

   

  

    

       

  

   

  

 

12.     

        

   

        

 

13.   

13.1  

1) -   

   

 

 

2)  -   

  

 

 

3)     -   

    

4)  -     

 

13.2     

1)     

   

 

 (Volatile Solvent)   



 

 

 4-1-21 

   

 

2)   (  

)  

3)   

4)     

 

 

13.3     

1)   

2)   2   

 2.1)    

 2.2)    

   

3)     

 

   

Block Steel  1 Red Lead Primer 

 2 Red Lead Primer 

 3  Alkyd 

 4  Alkyd 

 1 Epoxy Red Lead 

Primer 

 2 Epoxy Red Lead 

Primer 

 3  Epoxy 

 4  Epoxy 

Galvanized Steel  1 Wash Primer 

 2 Zinc Chromate    

Primer 

 3  Alkyd 

 4  Alkyd 

 1 Wash Primer 

 2 Epoxy Red Lead 

Primer 

 3  Epoxy 

 4  Epoxy 

Stainless Steel, 

Aluminium, Light Alloy, 

Copper 

 1 Wash Primer 

 2  Alkyd 

 3  Alkyd 

 1 Wash Primer 

 2  Epoxy 

 3  Epoxy 

PVC  Plastic  1 Wash Primer 

 2   

 1 Wash Primer 

 2  
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Chlorinated        Rubber 

 3  

Chlorinated      Rubber 

Chlorinated Rubber 

 3  

Chlorinated Rubber 

 

Cast Iron  1 Coal Tar Epoxy 

 2 Coal Tar Epoxy 

 1 Coal Tar Epoxy 

 2 Coal Tar Epoxy 

 

4)    Coal Tar Epoxy  2  

5)     -  

 Zinc Rich Primer  

 

14.    

14.1   

 

    /  

 (CW)                        

 (F)                     

 (S,W)         ,                         

 (V)                  

   /  

 (R)                         

       -   ( )  

      - ( )  

               -     

 

14.2   /   

     

14.3   Wash Primer  

   

14.4    

 

 

 



 

 

 4-1-23 

                           

1/2" - 1  1/4"                           1/2"  

1-1/2" - 3"                               1"  

4" - 6"                                    1-1/2"  

  6"                              2"  

 



 

 

 4-2-1 

 

 2 
 -    

 

1.  

  

1.1   

1)  (THREADED JOINTS)  TAPER THREAD 

 RS.21 TR.  ISO R.7   

.281  PERMATEX, PIPE JOINT COMPOUND  TAPE  

  2    5   

 2)    (WELDED JOINTS)  

   (REVEL)   

20-40   BUTT WELDING  (ARC-

WELDING)  

  

 3)    (FLANGED JOINTS) 

 (OUTSIDE-DIAMETER)    

   

 (FACING FLANGE)   (O-RING) 

   NECK FLANGE 

  (BOLT)  (NUT)   

 CARBON STEEL  (GALVANIZED STEEL PIPF) 

  GALVANIZED  OR CADMIUM PLATED BOLT AND NUT   

  1/4 

  

1.2   PVC 

    

SOCKET FITTING  PVC 

  FITTING  

 

1.3    PB 



 

 

 4-2-2 

 

 FLARE NUT  

 FLARE NUT   

  1   

1.4    PE (Polyethylene Pipe) 

1)  (Polyethylene Pipe) - PE 

 1.1)    

 

 1.2)   

   -  982-

2533 "High Density Polyethylene Pipe"  6 

  PN 6 

1.3)    

   (Butt Welding)  

(Flanged Joints) 

                  

1.4)  -   

      

 

2    

    

   -   

  

2.1       

     

2.2   

  

  

2.3    (Fitting)    (  

    )     

  

 

3.   

3.1   

    



 

 

 4-2-3 

 

        

  

3.2    

  

3.3    

   

3.4    

  

3.5       

      

 

3.6    

    

3.7    

     

            

3.8    

   

3.9   

 

3.10   

    

3.11    

   

 Expansion Loop  Expansion Joint  

   

3.12   

    

       

3.13      

  

3.14     

 

 



 

 

 4-2-4 

 

3.15      

    

      

3.16    Anggle Valve  Stop 

Valve  

3.17    

   

3.18 -  -  

 

4.    

        

 

 

  

5 .   

5.1        

5.2  

     

  30  

5.3  (Condensate Air)  AHU 

  

 (Air)  

 

6.  

6.1  (Bidet) 

6.2  (Autopsy table)   

6.3 , ,   

 

7 .    

    

  1.50  

     

  

 

 



 

 

 4-2-5 

 

8        

  

8.1        

  

8.2       

  

8.3        

  

8.4     

    

  

9 .   

9.1     

     

9.2   

     

   

9.3   Row Plug 

     

9.4   

     

(Turnbuckle)    

      

  

9.5     

 Hanger Rod  Support 

 Expansion Bolt  

9.6  Concrete Insert   

9.7   

1)    3   

     

 /                       

2)    2-1/2     1.2 . 

  /                       



 

 

 4-2-6 

 

3)        /   1   

 /                       

4)      

   

5)   (Base of Stack)  (Block) 

 

6)   

 

   ( .) . .  ( .)  ( .) 

( ) ( .)       

1/2 9 2.0 2.4 0.9 1.2 1.5 1.8 

3/4 9 2.4 3.0 1.0 1.2 1.8 2.4 

1 9 2.4 3.0 1.0 1.2 1.8 2.4 

1-1/4 9 2.4 3.0 1.2 1.8 2.0 3.0 

1-1/2 9 3.0 3.6 1.3 1.8 2.4 3.0 

2 9 3.0 3.6 1.5 1.8 2.4 3.6 

2-1/2 12 3.0 4.5 1.8 2.4 3.0 3.6 

3 12 3.6 4.5 2.0 2.4 3.0 3.6 

4 15 4.0 4.5 2.4 2.4 3.6 3.6 

5 15 4.8 4.5 2.4 3.0   

6 22 4.8 4.5 2.4 3.0   

8 22 6.0 4.8 3.0 3.6   

10 22 6.0 4.8     

12 22 6.0 4.8     

 

7)   Shop Drawing   

   

8)     

  Epoxy 2   1   

  

9.8     

1)      2  

   

 



 

 

 4-2-7 

 

2)      1    

 

3)  HDPE    20    

2.00  

4)       

       

.9.9     

   

 

  

(dia) 

 

(dia) 

 1/2"  - 1-1/2" 3/8" 

 2 "  - 3" 1/2" 

 4 " - 5" 5/6" 

 6" 3/4" 

 8" - 10"                1" 

 

  :      

  

9.10    Expansion Joints  Expansion Loops  Anchor  

Expansion  Joints  Loops     

9.11      

 

9.12  (Hanger Rod)   

 Turnbuckle  

9.13   

9.14  

1)   

   

 

2)   1  

 1   

 

 

 



 

 

 4-2-8 

 

10.     

10.1        

   

  

  

10.2      

     

   

10.3     

 

10.4   -   

10.5    

 

11 .    P   

      

 

 

  .-  

11.1  

        

 Sleeves  Blockings   

11.2      

 

11.3 Sleeves   Schedule 40 

11.4 Sleeves   Class B 

11.5 Sleeves     Class B 

11.6 Sleeves   Schedule 40 

  (  )  1 

   Sleeves    

11.7 Sleeves   (

)  1     

 1.5  

 Sleeves  

11.8    

   



 

 

 4-2-9 

 

1)    

2)            

3)        

4)        

5)            

 (Flashing)  

11.9  

  2.5 . 

  Mineral Wool  Sealant 

 Cauiking Compound  

 2 .     

11.10    

         

 

 2 .   

  

11.11       

   

11.12   

    

  

11.13      

11.14     

11.15   

1)    

  

2)   

3)    

    

4)    10 . 

    

 

12.   
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12.1  

1)   

 

 1.1)  (Threaded Joints) 

-  Taper Thread  BS 21  ISO R7 

 .281 

-   Threaded Ends     

  BS 21 TR (ISO R7)  BS 

21 (ISO R228)  NPT (  ANSI B2.1) 

 Thread Conversion Fitting  

-   

  

-  Teflon Tape   

 2  

 1.2)  (Welded Joints) 

 -   

  (Bevel)  20-40  

   

 

 -   Butt-Welding  (Arc 

Welding)  

 

 1.3)  (Flanged Joints) 

-    (Outside 

Diameter)  

 

-   (Facing Flange)  

    Neck 

Flange  

-  (Bolt)  (Nut)  Carbon Steel  

 Galvanized or Cadmium Plated Bolt and Nut 

  Stainless Steel  

  1/4  

 

1.4)  (Soldered Joints) 
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-    

  Fitting 

-  Solder Flux  Fitting 

  Flux  

 Solder  Silver Brazing  

 

12.2       

   

1)   (Gate Valve)    2  

                     

2)  (Globe Valve) 

  2                               

3)  (Check Valve) 

   

Modulating Check Valve 

4)  (Union)  

   

     

5)   (Ball Valves)  -

  (Throtting)  

6)   (Angle Valves)  

 90  

7)    

7.1)  (Valves)  

  

7.2)   

(Gate Valves)     Block Valve 

 Service Valve   

7.3)  (Valves)   

   

7.4)   

 560   5.6  

7.5)     
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7.6)     2.5 

  

 

8)   

   Vacuum Breakers  

Flush Valve  Vacuum Breakers  

 

9)   2  

   “S” 

 

10)  Stop Valve  Angle Valve   

  

11) Seat Valves  

11.1) EPDM     130°C  

11.2) NBR (BUNAN)   80 °C  

11.3) VITON    

 180 °C  

11.4) PTPE (Teflon)   180 °C  

11.5) GMX    

 12)  

12.1)    

   

12.2) Gate Valves, Globe Valves and Angle Valves 

   

 

12.3)    -   

12.4)  (Valve)    (Control 

Valve)  (Strainer)  (Flexible Connection)  

 

12.5)   -  (On-Off) 

  (Flow Control Valve) 

 (Flow Control Range) 

 3   
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12.6)   (Horizontal Pipe)  

   

   

12.7)  -     1.50   

12.8)  4    1.50   Chain Whell 

  1.00  

 

12.3  

1)     S, W, R   

2)      

 

2.1)    

   

  

2.2)   

   

2.3)     

      

2.4)   (Sleeve)  

 (Sleeve)  .  

 10  GSP (Galvanized Steel Pipe)

  

    

3)    

       

  

  

4)     (Slope of Pipe) 

4.1)    4 

  2% (2 ) 

   

4.2)     

 1: 500 

5)     

5.1)    
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5.2)     Y  45°  

5.3)  90°  TY 90°  

 , , ,   

5.4)  

 -   TY  

 -   90  

 -   90°  

6)   (Trap)   (P-Trap)  (Bell-Trap) 

 

6.1)   

    

 

6.2)   

6.3)      1   

6.4)    

 

  

6.5)    

7)     

    

7.1)     50   (15 ) 

 4       100   (30 ) 

     4  

7.2)   45   

7.3)  (Base of Stack)  

7.4)      

7.5)   (Service Cleanout or Yard 

Cleanout)   

7.6)  4     

 4    4   

7.7)  10   

 30    30  

7.8)   
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7.9)  (Floor Cleanout)    

 Service   Cleanout 

 

12.4  (Floor Drain)  

  (Floor Drain)  

12.5  

 

12.6 Trap Seal  Liquid Seal  2  4  

 Seal  

12.7     

1)   (S)  (W)   

   

2)     1   

     100  

 

3)   

 2  

4)   

     

5)    

 

6)    

7)   2  

  

 

8)  

9)   

  

12.8   Automatic Air Vent   Drain 

Valve     

12.9    

    

   3.00  ( ) 
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12.10   

  

    

12.11    1    

 1   

12.12 Air Chamber (AC)  Air Chamber   

Air Chamber  

1/2   18    Air  Chamber   Cap  

 Air  Chamber 

12.13    Shop Drawing /   

   

 

13.  

13.1       

  

13.2    

  (Volatile Solvent)   

  

13.3  PVC , Stainless , Aluminum     Wash 

Primer  

13.4   

 

  

(1) Black Steel Pipe, Black     

Steel Hanger & 

Support,Galvanized 

       Steel Pipe & Sheet, Galvanized 

       Hanger & Suppor   

             

         

        :  Zinc-  Chlorinated       

                   : Chromate, Rubber 

       :   Chlorinated 

                   :  Rubber 

        :   Chlorinated 

                   :  Rubber 

 

 

(2)  PVC Pipe        :   Chlorinated 

        :  Rubber 

       :   Chlorinated 

        :  Rubber 
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(3) Cast Iron Pipe, Underground 

      Steel Pipe                                      

       :  Coal Tar Epoxy 

        :  Coal Tar Epoxy 

(4) Stainless Steel Pipe &  Sheet 

Aluminum                                   

Sheet                        

       :   Alkyd  

        :   Alkyd   

 

14.     

14.1     -    

   

14.2      

 

14.3   

  

14.4  (Operation Test) 

 1)    

1.1)   

1.2)     

1.3)   

1.4)   

1.4)   

2)     

     

    

14.5   

 50  150 %  6   

  

14.6  (S,W,R)  (V) 

 1)   

1.1)     

   

1.2)    

1.3)   3 

 

1.4)   3 .   

5 .  
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1.5)   

1.6)     

3    (

 )   

2)   

  

 0.35 .  . .  2 .  

  

 

14.7     

   

  

1)   150            

(10.20  .  . .)   6   

    

 

2)    Check  Minimum - 

Maximum   check  Critical 

    

14.8   

1)  

2)  

  

 2.5 .  15  

 

14.9     

14.10      

14.11      

 

 

  

       

14.12   
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14.13  (Sterilization)    

    

    

        

 50  (50 PPM.)  

        

8  -      

       

    0.2  

PPM.      
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 3 
 

 

1 .   

    Meter 

    

 

2  .  

    

    

2.1   (Cold Water Pipe) - CW 

1)  

1.1)    

   HDPE (High Denity 

Polyethylene) PN 10  DIN 8074, 8075  ISO 161, 

2506, 3607 

 2)  

2.1)  PVC  Poly Vinyl Chloride (PVC) Class 13.5 

 . 17-2532   3/4” (Gate 

Valve)  

2.2)  GSP  GSP Class B . 277-2521 (2532)  . 

276-2532 BS 1387-1985  1/2” (Gate Valve) 

 

2.3)   Polybutylene (PB)  PB SDR 13.5 

 . 910-2532   1/2” (Gate Valve) 

 

2.2  

2.3  

   

2.4    

    

1)   DIA. 1/2" - 2"  BALL VALVE  

2)   DIA. 2 1/2" - 8"  GATE VALVE  

3)    
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3 .    

3.1    Gate Valve  

  (WOG)  200 Psi   

1)  2  Cast  Bronze Body Screwed, Solid  Wedge, Rising  or  Non-Rising  

Stem   

2)  2 1/2   Cast  or  Ductile  Iron Body, Flanged, Bronze  

Mounted, Solid  Wedge, Rising of Non-Rising Stem 

3.2      

   Class 125 / 200 PSI.WOG. 

  Brass Body, Brass Ball  

1)    3   

-   Class 125 / 200 PSI.WOG. 

2)    4    

3.3   Expansion Joint  

    

  

3.4    (Flexible Connection) 

      

 150  PSI   High Grade Reinforced Rubber  

 Steel Ring 

3.5   (Water Meter)  

1)  (Turbine Type), Hermetically Seated Register, Magnetic Drive, 

Straight Line Reading  Multijet  

    2% 

 

2)   

3)    

 (Completely Dry Dial with Built-in liquid Capsule) 

4)   

5)    

6)  100% 

7)   

8)  AWWA  

9)  1-1/2    2   
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3.6 Stop Valve  

   600   180 

   

  

   

100%  Service 

3.7  (Automatic Air Vent)  

  Direct Acting Float Type  3/4    

(W.O.G Pressure Rating)  14  (200 ) 

 Stainless Steel 

3.8  (Hose Bibb)  

 -   Ball Valve Casing  Nickel Plated  Brass 

 125   

 

4  .  (   P ) ( ) 

4.1     

1)       

   (List of Equipment) 

  

2)    (Casing)  (Working Pressure)  

 232  1.5  (Actual Working 

Pressure)    (Flanged Connection)   

   

3)   Back Pull out Structure 

 -20  80  C  

4)    (Impeller)   Cast 

Bronze   Dynamic  Static 

    

5)   Casing Wearing Ring  Bronze, Chromed 

Iron  Nickel Iron   

6)    (Shaft)  Carbon Steel  Stainless Steel  

7)    (Shaft Sleeve)  
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8)   Bearing  Heavy Duty Ball Bearing  Dust Seal  

  100,000   

9)   Seal  Mechanical Seal    

    

 

   

10)     Air Vent Cock  

  Drain Cock  

11)     

  

12)     

  

13)    

  

14)      

 (Structural Steel) 

 (Isolator)   

15)    Coupling   Coupling   Flexible    Safety 

Factor     1.15     (Coupling Guard)    

16)     Performance Curve of Origin 

  

Performance Curve     

   

17)    65 

18)    (Centrifugal Pump) 

   

     

  

19)     Overload 

 Curve  Performance Curve 

  Performance Curve 

  

20)         
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21)     Squirrel Cage Induction Motor    

  (Totally Enclosed Fan Cooled  Motor)  Insulation Class F   

   1.5   

  

23)     (Package) 

24)     (Suction)  

 (Discharge) 

25)     (Flexible Connection) 

  Rubber  X  Y 

26)  (Pump Room)  Curb   5 cm.  5 cm. 

   

(Hoss Bibe)  

4.2  Constant Pressure Booster Pump System (BP) 

 1)  

1.1)  Package Constant Pressure Booster Pump 

  (Centrifugal Pump)  

2    Diaphragm Type 

Pressure Tank   2 

 

  

 Pilot Operated Pressure 

Regulating Valve 

1.2)  BP  

  Pressure Tank  Cut-in Pressure 

 Pressure Tank  Cut-Off Pressure 

    

 2    Pressure Tank  Cut-in 

Pressure   

 Pressure  Tank  Cut-off  

   Lead-Lag   

Selector Switch  Control Panel  

1.3)   (Package)  

  BP  
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1.4)   

  

  Performance Curve  (Original 

Catalogue)  1  

 Curve  

 (Flow Rate)  

1.5)    

 (List of Equipment)  

1.6)   Non 

Overloading Performance Curve   Service 

Factor  1.15  Induction Motor  (IP 54) Insulation 

Class F  ISO 9000  

4.2  (Factory Prefabrication) 

1)   

   

  

2)   Isolation Valve  

 Galvanized Steel Suction and Discharge Pipe Manifolds, Copper 

Tubing With Shut-Off Cock For Gauges and Pressure Switch 

 

3)  (Check Valve)   

 

4)    

  

4.3  (System Pressure Control) 

    5%  

Pilot Operated Diaphragm Type, Combination Pressure Regulating  Non-Slam Check 

Valve  

4.4  (Instrumentation and Control Panel) 

   

1)  (Control Panel) 

2) Gate Valve  

3)  (Anti Vibration Pods) 

4) Pressure Gauge  Discharge Manifold 

5) Compound Gauge  Suction Manifold 
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6) Pressure Switch  

7) Lead-Lag Pump Selector Switch 

8) Pump Run Light 

9) Thru The Door Pump Disconnecting Switch 

10) External Overload Reset 

11)   Control Power Light And Switch 

12) Low Suction System Shut Down 

13) Normally Open Control For Remote Alarm Signal 

14) Standby 

15) Diaphragm Tank, Precharged Diaphragm Type Closed Pressure Tank 

16) Pressure Regulating Valves   

17)   Check Valves  

18)  Flexible Connection   

19)    Strainer  

20) Pump, System and Suction Pressure gauges  

21) Pressure Switch  

22)    Flow Switch  

23)  Pump Overload Light  

24) Control Power Light and Switch  

25)  Audible Alarm Horn  

26) Reservoir Low Level Cut - Off  

27)   (Flexible Connector)  

28)    

4.5  (Controller)  3  

 

1)  (Single Operation)  -   

Pressure Switch 

2)  2   (Alternating Operation)  

 (Standby Pump)  

3)  2   (Parallel Operation) 
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5 .  (   P ) 

  (Centrifugal Pump) Single Suction Horizontal Mount 

   65 

   

5.1  

   

  

 (List of Equipment)  

 Performance Curve  

 Curve  

 

5.2  

1)  

  Non-Overloading Centrifugal 

, Horizontal Mounted, Horizontal or Vertical Split Case  Multi 

Suction or Single Stage  Volute Type  

 -

 

2)  

  ANSI  IEC  Service 

Factor  1.15  Squirrel Cage Induction Motor  Totally 

Enclosed Fan Cooled (IP 54) Insulation Class F  380  3  50 Hz 

 

 

OUTPUT 

(KW) 

 

(%) 

0.55 KW  70 

0.75 – 3 78 

4 – 5.5 83 

7.5 – 10 85 

15 – 30 88 

37 – 55 90 

75 – 90 91 

 110 KW  93 
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3)  (Casing) 

  (Casing)  (Maximum Working 

Pressure)  10  (150 ) 

  (Hydrostatic Test)  1.5 

 (Casing Design Maximum Working Pressure) 

 (Flanged Connection) 

 (Tapped and Plugged) 

 (Vent)  (Drain) 

4) Wearing Rings 

  50 .  Dynamic  2 

   Casing Wearing Ring  Bronze 

 

5)  (Impeller) 

    Enclosed Type  Bronze  

 Static  Dynamic  

6)  (Shaft) 

   Stainless Steel  Safety Factor  Shaft Deflection  

Stuffing Box  0.05 . 

7) Bearings 

 Bearings  Heavy Duty Ball Bearing  Grease Lubricate 

 100,000  (Average Bearing Life) 

8) Stuffing Boxes 

 Stuffing Boxes  Packing  4   Bronze 

Glands Seal  Balancing Mechanical Seal 

9) Coupling 

  Coupling  Flexible Coupling  Urethane 

 Steel Pin & Bushing  Service Factor  1.5  

(Coupling Guard)   

 

10) Base Plate 

  (Alignment)  

 Base Plate  Inertia Block  Inertia Block 

 

11) Miscellaneous Fittings 
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  Automatic Air Vent -

  Automatic Air Vent 

  Drain Valve  

12)  

  Inertia Block  Vibration 

Isolator  (Static Deflection)  25 . 

  

Spring Isolator  

5.3  

5.4   

5.5  Service   0.8 .  

 

5.6   Cavitation 

 Non-Overloading   

5.7  Flexible Connection 

 

5.8   (Check Valve)  Slow Closing 

 

5.9   

 

5.10   (Strainer)  25 . (1 )    

  10 . (4 )  Cap 

 

5.11  Start-Up 

5.12  Start-Up  

 

6 .  (   ) 

6.1  

  (Water Storage Tank)      

 (Underground Tank)  (Elevated Tank)  

(Roof Tank) 

6.2   

1)  -

   (Float Valve)   
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2)     (Elevated Tank)      

Electrode Holder  

3)   Level Switch   

Polypropylene  Shock Proof Mercury Switch 

4)  

 100   

5)     (Overflow Pipe)   

6)  

 16  (100 ) 

   

7)   (Roof Tank) 
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 4 
   

 

1 .    

1.1      

    

   

1.2        

      

 

2.   

2.1  

     

  ( )  

2.2    

1)     1 : 50 

 3"   1:100   3" 

   Shop  Drawing  

  1 : 100  

2)         

 

3)     

 

   

3.1)  

    

 1 : 2 

   45  

  

3.2)     ( )  ( )  

 .  26-2516 ( /   20) 

 ASTM,  BS  JIS   

  5    
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3.3)     

   

  1.3   (1/16 ) 

 

  

3.4)   . . .    

3.5)     1 : 100  

  4.3.4   

    

  " "   " - "  

    

4)     

      

   

5)    

-    50 . 

  -   

  

5.1)   45   

5.2)  15   4    

5.3)   30   4   

5.4)    

6)    

6.1)   4     

6.2)   4   4   

6.3)  (Floor Drain) 

    P-Trap  

 Flashing Ring  

6.4)   (Roof Drain)  Locking  Beehive 

  

7)    

7.1)        
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7.2)      

   

7.3)   

   

7.4)    

  

  

7.5)   Stopcocks Valves             

  

  

7.6)   

 

   (Rust 0-

Lium)  

7.7)    

   

    

  

  

2.3   

1)    (Soil and Waste Pipe)-S, W 

1.1)    Poly Vinyl Chloride (PVC) Class 8.5 

 . 17-2532           

1.2)  HDPE (Hide Denity Polyethylene) 

PN 10  DIN 8074, 8075  ISO 161, 2506, 3607 

2)   (Vent Pipe) - V 

2.1)    Poly Vinyl Chloride (PVC) Class 8.5 

 . 17-2532           

2.2)   Poly Vinyl Chloride (PVC) Class 13.5 

 . 17-2532          

3)   

   High Density Polyethylene (HDPE) Class PN-10 

 . 982-2533 

 4)  (Rain Pipe) 
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  Poly Vinyl Chloride (PVC) Class 13.5  . 17-

2532 

5)  

5.1)  . .  

 Y 45   

 5.2)   

 304  Neopene 

5.3)  Polybuthylene (PB), High Density Polyethylene (HDPE)  Poly 

Propylene (PP)  

   (Cold Flare) 

 

6)  Pump  Extra Heavy  

 2.4  

1)   (Trap) 

   /   (

)  6 .   /  

    5 .  I.P.S.   

   

   "P" (P - Trap)   

   Trap 

 Bell Trap 

2)  

       

    

   6 . 

  Flashing  20 cm. 

 Flashing 

   

2.1)   (Floor Drain and Shower Drain)  

  Scupper Drain 

  

 

  Flashing Clamp  

2.2)   (Roof Drain)   
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  (Mushroom Type)  

  (Flashing)  

 

2.3)   (Floor Clean Out)  

    

 

 

3 .      

3.1  

         

  

     .   

3.2  

1)   

 60 .  

 3  

2)  3   1:50 

3)  3   1:100 

4)  (2)  (3)  

 0.60  

5)   

  

 

   (Sump Pump) 

 

6)    60  

  

7)   

 0.30 . 

8) Slope  RCP  1:500  

9)   

 

3.3  

1)  
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1.1)   HDPE (Hight Density Polyethylene) Class PN - 10 

  . 982-2533 

 

 

 

1.2)  (R)   

1.2.1)  (Rein Force Concrete Pipe - RCP) 

 3  . 128-2518  

(Manhole - MH)   

1.2.2)  

   

  

   1:2 

   45° 
 

3.4      

1)     (  0.30 .) 

     

   1.00  

 .  

   

 1  100  

  

2)    .   

3.5    

  

  30    10 . 

  

 3   

  3    

3.6   / /   
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  7  

  2    

 

     

     

     

     

   

  

          0.30      0.50  

             0.10   x   0.05 .  

          0.60     0.30  

             0.15   x   0.10 .  

          1.00      1.20  

             0.20   x   0.10 .  

   0.30   1.20 .   

   

 20 .   

  20 .  MECHANICAL TAMPERS  VIBRATOR  

COMPACTORS  .   

   

   

  .   

  

3.7     

     

  

 

3.8  
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 6 
 (    ) 

 

1.   

      -    

-     

  

  

 -   

/  

     

  

 

2.  

1)   

  

2)   

3)   

4)    Reference 

  fix  

5) -    (Flexible Connection) 

 

6) -   

   -

 -  

  /   /  

  

7)   

  - 

  

8)   Stainless Steel  Epoxy  2  

9)  CI Cover  Heavy Duty  

10)  Pump  Extra Heavy  
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3.    

 3.1  (Polyvinyl Chloride Pipe) - PVC  

1)   PVC Class 13.5 -  

. 17-2532 (   pump) 

2)      

   

 -     

-  

 

4.  ( ) 

4.1  (Gate Valve)  

1)  inside screw, non rising steam  

2)    150 psi  

                    Body           :   Cast iron  

                    Disc            :   Bronze  

                    Seat            :   EPDM  

4.2   (Butterfly Valve)  

1)  butterfly  wafer   

                 Body :   Ductile iron  

                 Material of disc   :   Aluminium bronze  

                 Quality of seat     :   EPDM  

                 Type of actuator  :   Lockable level 

2)  (Double Flanged)  (Wafer)  

4.3      (Check Valve)  

1)   (Horizontal Swing Check Valve) 

 . 383-2524  A  

  ATST 204 

2)    125 psi  

3)   Check valve   

                    Body material   :   Cast iron  

                    Disc                  :   Cast bronze  

                   Seat ring             :   Cast bronze  

                    Body gasket     :   Non asbestos fibers 

4)   Coal Tar Epoxy 

 2   
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4.4  (Ball Valve) 

  Brass   Brass Seat EDPM 

 10 /   (Union) 

 

4.5  (Flexible Joint) 

1)  55 KSC 

2)  20 KSC 

3)  10 KSC 

4)  Flanged  Sprewed 

5)   3  

 

5.  (    ) 

     

   

 

6.  (P ) ( ) 

6.1  (Sewage Pump) 

1)  

2)  (List of Equipment)   

3)    Submersible Pump, Permanent Installation  

4)    70   Discharge Bore Size 

 76 . 

5)   Impeller  Non Clog, Non Tangled, Serial Type (Vortex) 

6)    

   Casing         :   Cast iron  

   Impeller       :   Cast iron  

   Shaft           :   Stainless steel  

   Studs, nuts, screws   :  Stainless steel  

  O-ring                :    nitrile rubber  

 7)   380 V., 3  , 50 Hz., Insulation 

Class F  -    

 8)    Manual  Auto  Float Switch 

 Parallel Alternating Operating Sequence  

9)   
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10)   (Check Valve)  (Gate Valve) 

 

11) Guid Rail  Galvanized Steel Pipe 

6.2  (Flexible Joint) 

1)  55 KSC. 

2)  20 KSC. 

3)  10 KSC. 

4)  -20  100  

5) Flanged  Screwed 

6)  (Stainlees Steel)  3  

 

7 .   ( ) 

1)  Cross-Flow Configuration  

  void ratio = 97 % Specific surface area > 170 m2/m3 of media  

 

8.     (   P ) 

 (General) 

1.   (Sludge Sump) 

 2% (20,000 PPM)  

  Class F 

(  120oC)  380  3  50  D.O.L. 

Startering  

 O il Chamber  Silicon Carbide 

Mechanical Seal  Non-Clog 

2.  (Flow Rate and Head)  

 (Guide Rail 

Fittings & Duck Foot Bend)  Timer 

Switch 

 (Structure of Pump) 

1.  (Impeller) 

 (Impeller)  Non-Clog Type  Gray-Iron Casting 

 (Statically and Dynamically Balance) 

 

2. Suction Cover 

Suction Cover  Gray-Iron Casting 

3. Mechanical Seal 
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Mechanical Seal  Silicon Cabride  Turbine Oil  Oil Chamber 

4.  (Shaft) 

 (Shaft)  Stainless Steel 

5.  (Bearing) 

 (Bearing)  Ball Bearing 

6.  (Motor) 

 (Motor)  (Overheat)  Motor Protection 

(Built-In Thermal Protection) 

 Reset  

7.  (Screw) 

 (Screw)  Stainless Steel 

 (Accessories) 

1. Duck Foot Bend  Gray-Iron Casting  Discharge Flange  Anchor Bolts, 

 Stainless Steel 

2. Quick Connector  Gray-Iron Casting  Discharge Bore 

 Duck Foot Bend 

3. Guide Rail Fittings  Guide Rail  Stainless Steel, Upper Guide 

Holder  Gray-Iron Casting  Guide Rail 

4.  (Lifting Chain)  Structural Steel  Galvanized  6  

 (Controller) 

1.  Timer  24 Hours Cycle 

 Manual 

2.  Pilot Lamp, Hand-Off-Automation Switch, Running Period 

Timer, On-Off Button   

 

9  (  ) 

 (General) 

1.  (Aeration Tank) 

  Class F (

  120oC)  380  3  50  D.O.L. Startering 

  2   

 Oil Chamber  Silicon Carbide Mechanical Seal  Air Chamber 

2.  (Flow Rate and Head)  Standard 

Conditions 
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 (Impeller)  Suction Cover  Non-Clog 

   

 (Structure of Submersible Aerator) 

1.  (Impeller) 

 (Impeller)  Stainless Casting 

 (Statically and Dynamically Balance)  

2. Suction Cover 

Suction Cover  Gray-Iron Casting  Stainless Casting 

   

3. Mechanical Seal 

Mechanical Seal  Silicon Cabride  Turbine Oil  Oil Chamber 

4. Air Chamber, Air Passage 

Air Chamber, Air Passage  Gray-Iron Casting  Air Chamber 

 Oil Chamber 

 

5.  (Shaft)  

 (Shaft)  Stainless Steel 

6.  (Bearing) 

 (Bearing)  Ball Bearing 

7.  (Motor) 

 (Motor)  (Overheat)  Motor Protection 

(Built-In Thermal Protection) 

 Reset  

8.  (Screw) 

 (Screw)  Stainless Steel 

 (Accessories) 

1.  (Silencer) 

 (Silencer)  

2.  (Valve Set) 

 Gate Valve  50  (2 ) 

 Bronze  50  (2 )  

Cast-Iron  Rising Stem 

3.  (Lifting Chain) 

 (Lifting Chain)  Structural Steel  Galvanized  6  

 (Controller) 
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1.   Timer  24 Hours Cycle 

 Manual 

2.  Pilot Lamp, Hand-Off-Automatic Switch, Running Period Timer, 

On-Off Button   

 

10.  (P  D  P  ) 

 

  (Non-Clog), 

  (Non-Corrosive), Self-Primer   Rotor, Stator 

 Casing  

   (Overhead Veebelt Driven Motor) 

   1,000  

  

  Non-Overloading 

Performance Curve  (High Operating Ef ciency)  

Net Positive Suction Head (NPSH) 

 

   

  Performance Curve  

(Original Catalogue)   Material List  Technical Data 

 (Positive Displacement Pump Type) 

1.  

 Non-Overloading, Single-Stage  Multi-Stage  Horizontal 

Mounted  Vertical Mounted -  

 (Flange 

Connection) 

 

2.  (Electric Motor) 

1.  Squirrel Cage Induction Motor  

 (Totally Enclosed Fan Cooled) 

2.  1,450  

 

3.  380  3  50  (IP 54) Insulation Class F 

4.  1.15  

5. Bearing  Anti-Friction  Ball Bearing  Roller Bearing 

 Seal  
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6.  (Motor Terminal Box)  

 Flexible Conduit  

3. Casing 

 (Casing)  Cast-Iron (Rubber-Lined) 

 (Maximum Working Pressure)  1.25 

 

 

 

  

4. Stator 

Stator   Cast-Iron, Bronze, Chrom ium-Nickel-

Molybdenum Steel,  Special Alloys 

Stator  -30
o
  +300

o
C 

5. Rotors 

Rotor    Special 

Hardened Special Steel, Chromium-Nickel  Chromium-Nickel-Molybdenum Steel 

6. Joints 

7. Joints  Sealed Pin Joint  Double Seal, the Inner Seal Being Resistant to 

the Lubricant and the Outer Seal Resistant to the Medium 

8. Shaft Seals 

9. Shaft Seals  Gland-Packing of Most Different Material, with Sealing Liquid 

Connection, Single or Double Action Mechanical Seal 

10. Bearing 

11. Bearing  Ball Bearing 

12. Base Plate 

13.   

 (Alignment)  

14. Other Equipment 

15. Dry-Running Protection Shall be Provided 
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  ( ) - A 

 

(mile2) 

 . . 

(km2) 

.  

(ft2)      

.  

(in2) 

 

(m2) 

 

(Rai) 

.  

1 640 2.590 2.788x107 4.014x109 2.59x106 1618.12 6.475x105 

1.563x10-3 1 0.004 43560 6.27x106 4047 2.529 1011.72 

0.386 247.10 1 1.076x107 1.550x109 1.0x106 625 2.50x105 

3.587x10-8 2.3x10-5 9.2x10-8 1 144 0.093 5.8x10-5 0.023 

2.491x10-7 1.59x10-7 6.5x10-10 6.944x10-3 1 6.452x10-4 4.03x10-7 1.6x10-4 

3.861x10-

10 

2.5x10-4 1.0x10-6 10.764 1550 1 6.25x10-4 0.25 

6.18x10-4 0.395 0.0016 1.72x104 2.48x106 1600 1 400 

1.54x10-6 9.88x10-4 4.0x10-6 43.056 6200 4 2.5x10-3 1 

 

 ( ne ) -   

.  

(kw.hr) 

. . 

(HP.hr) 

 

(BTU) 

 

(J) 

 

(kj) 

 

1 1.341 3412 3.6x106 3600 8.6x105 

0.7457 1 2545 2.684x106 2684.5 6.4x105 

2.930x10-4 3.929x10-4 1 1054.8 1.055 252 

2.778x10-7 3.72x10-7 9.48x10-4 1 0.001 0.239 

2.778x10-4 3.72x10-4 0.948 1000 1 239 

1.16x10-6 1.56x10-6 3.97x10-3 4.186 4.18x10-3 1 

 

  ( r e) - F 

 

(lbs) 

 

(N) 

 

1 4.448 4.448x105 

0.225 1 105 

2.25x10-6 10-5 1 
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 (Press re) - P  (F 2) 

.  

(lbs in2) 

 

(ft.H2O) 

 

 

 

(ATM) 

.  

 

. . . 

(k m2) 

. . 

(N m2) 

1 2.307 2.036 0.068 51.71 0.0703 6894.8 

0.4335 1 0.8825 0.0295 22.414 0.0305 2989 

0.4912 1.133 1 0.033 25.40 0.035 3386.44 

14.70 33.93 29.92 1 760 1.033 1.013x105 

0.019 0.045 0.039 1.30x10-3 1 1.36x10-3 133.34 

14.225 32.783 28.96 0.968 744.657 1 98,070 

1.45x10-4 3.35x10-4 2.96x10-4 9.87x10-6 7.50x10-3 1.02x10-5 1 

 

  ( en th)   

 

(mile) 

 

(Y) 

 

(ft) 

 

(inch) 

 

(m.) 

 

(cm.) 

 

(km.) 

1 1760 5280 6.336x104 1.609x103 1.609x105 1.609 

5.68x10-4 1 3 36 0.9144 91.44 9.1x10-4 

1.894x10-4 0.333 1 12 0.3048 30.48 3.0x10-4 

1.578x10-5 0.028 0.083 1 0.0254 2.54 2.0x10-5 

6.214x10-4 1.094 3.281 39.37 1 100 0.001 

 

 (Veloeity) - V  T   

 

(ft. s) 

 

(ft. min.) 

. 

(mile hr.) 

.  

(m. s) 

. . 

(km. hr.) 

.  

(m. min.) 

.  

(cm. s) 

1 60 0.682 0.3048 1.097 18.29 30.48 

0.017 1 0.011 5.08x10-3 0.018 0.3048 0.5080 

3.281 196.8 2.237 1 3.600 60 100 

0.055 3.28 0.037 0.017 0.060 1 1.70 

0.032 1.969 0.022 0.01 0.036 0.588 1 

1.467 88 1 0.447 1.609 26.82 44.704 

0.911 54.681 0.621 0.278 1 16.67 27.78 
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 (Flowrate) -  3 T  

 

(106 ay) 

 

( min.) 

.  

(ft3 s) 

.  

(ft3 min.) 

 

(l s) 

. .  

(m3 ay) 

1 694.4 1.547 92.82 43.747 3.78x103 

1.44x10-3 1 2.228x10-3 0.134 0.063 5.45 

0.646 448.9 1 60 28.317 2446.59 

0.011 7.481 0.017 1 0.472 40.78 

0.023 15.851 0.035 2.119 1 86.41 

2.64x10-4 0.183 4.09x10-4 0.025 0.012 1 

 

  (Mass) - M 

 

(tons) 

 

(lbs) 

   

(kg.) 

 

(g) 

1 2000 1.4x107 32,000 907.185 907,184.70 

0.0005 1 7000 16 0.454 454 

7.14x10-8 1.429x10-4 1 2.29x10-3 6.48x10-5 0.065 

3.125x10-5 0.0625 437.56 1 0.028 28.35 

1.10x10-3 2.205 1.54x104 35.274 1 1000 

1.10x10-6 2.20x10-3 15.43 0.035 10-3 1 

 

 (Density)  M 3  

.  

(lbs ft3) 

 

(US) 

(lbs gallon. US) 

. 3 

(kg m3) 

.  

(kg l) 

. 3 

(g cm3) 

1 0.1337 16.019 0.01602 0.01602 

7.48 1 119.815 0.1198 0.1198 

0.0624 8.345x10-3 1 0.001 0.001 

62.43 8.345 1000 1 1 

 

 (Time)  T 

 

(Year) 

 

(Month) 

 

(Day) 

. 

(hr.) 

 

(Min.) 

 

(s) 

1 12 365 8760 525,600 3.1536x107 
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 (Tem erat re) - T 

·F ·C ·K ·R 

·F (5/9)(·F - 32)  (5/9)·F + 255.38 ·F + 459.69 

(9/5)·C + 32 ·C ·C + 273.16 (9/5)·C + 491.69 

(9/5)·K - 459.69 ·K - 273.16 ·K (9/5)·K 

·R - 459.69 (5/9)·R - 273.16 (5/9)·R ·R 

 

  (Vol me) - V 

.   

(US) 

gallon 

.  

(ft3) 

.  

(inch3) 

 

(l) 

.  

(m3) 

. . 

(cm3) 

1 325,851 43,560 75.3x106 1.23x106 1230 1.23x109 

3.07x10-6 1 0.134 231.552 3.785 3.785x10-3 3785.412 

2.3x10-5 7.481 1 1728 28.317 0.028 28,316.85 

1.33x10-8 4.329x10-3 5.787x10-4 1 0.016 1.639x10-5 16.387 

8.1x10-7 0.264 0.035 61.024 1 1x10-3 1000 

8.13x10-4 264.2 35.31 6.10x104 1000 1 106 
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1.  

 -   

  

    

 

 

2. -  

1)   ( , ) 

Equipment Manufacturer 

1.1)   Thai Steel Pipe, Local, Siam Steel Pipe, 

Local, Thai Union Steel, Local, 

Saha Thai Steel Pipe, 

Or Equal 

1.2)  (Cast Iron Pipe) Wenco, Local, 

TCP. Thai Cast Iron Pipe Co.,Ltd 

1.3)    Thai Pipe, Siam Pipe,D-Plast, 

Bangkok Paiboon Pipe 

Or Equal  

1.4) Polybuthylene Pipe & Fitting PB Pipe  Thai Pipe, Siam Pipe, D-Plast, 

Bangkok Paiboon Pipe, United Hard Ware 

Or Equal 

1.5) Ball Valve Nibco, Watts,Toyo, Stockham 

Or Equal 

1.6) Butterfly Valve 

 

Keystone, Kenedy, Ebro, Nibco, Mueller, 

Watts, Socla, Crane, Hattersley 

Or Equal 

1.7) Check Valve 

 

Metraflex, Val-Matic, OCV, Muesco, Singer 

Stockham, Socla, Hattersley,  

Or Equal 

1.8) Water Strainer , Union 

 

Metraflex, ITT-Hoffman, Gestra, Watts, 

Socla, Kenedy, Oreg, Tozen, Varimex, 
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Equipment Manufacturer 

 

 

 

Hattersley 

Or Equal 

1.9) Pressure Regulating Valve 

      - Pressure Reducing Valve 

       - Pressure Rerief Valve 

Muesco, Watt, Singer, Bermad, OCV, 

Kenndy, Dorot, Desburoles, Socla 

Or Equal 

1.10) Water Meter Aichi Tokei, Azahi, Kent, Trerice, 

 Aichitokei 

Or Equal 

1.11) Flexible Joint Flexible Connection 

(Rubber &    Stainless) Expansion 

Joint 

Mason, Metraflex, Tozen, Socla 

Or Equal 

1.12) Vibration Isolator Hyspan, Mason, Tozen, 

Vibration Mounting & Controls 

Or Equal 

1.13) Pressure Gauge 

 

Trerice, Taylor, Weksler, Wika, Jumo 

Weiss, Jako 

Or Equal 

1.14) Floatless Switch Omron, National 

Or Equal, Camsco 

1.15) Automatic Air Vent Valmate, Socla, Metraflex, Bermad 

Fivalco 

Or Equal 

1.16) Water Hammer Arrester P.P.P., Josam, Zurn 

Or Equal 

1.17) Constant Pressure Booster Pump 

 with Diagram Tank Package 

Aurora, Syncroflo, Pullen, Pillinger 

Peerless, Alweiler, Flyg, Grundfos, ITT 

Southern Cross, SPP 

Or Equal 

1.18) Inveter Pump Grundfos, Singer, Regent 

Or Equal 

1.19) Roof Drain (RD)  

Floor Drain (FD)  

Floor Clean Out (FCO)  

Knack Local, Wenco, Local, TCP Local 

Resture 

Or Equal 
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Equipment Manufacturer 

Clean Out (CO) 

 

 

 

 

1.20) Cold Water Pump ITT, Aurora, Grundfos, Wilo, SPP 

Or Equal, Regent 

1.21) Water Meter / Water Control Valve Kent, Socla, Ari, Dorot, Ebro 

Or Equal 

1.22) Reinforce Concrete Pipe Local  

          Conform To TISI 128-2518 

Local 

 

2)    

Equipment Manufacturer 

2.1) Waste Water Treatment Package 

 

P.P, DOS, AQUA, Fiber tech, Unitech, 

Star,  Or Equal 

2.2) Submersible Ejector/Aerator,    

        Submersible Sewage Pump 

Tsurumi, Shinmaywa, Sarlin, Abs, Emu, 

Grundfos, Vogel, KSB, Ebara 

Or Equal 

2.3) Package Treatment Tank  DOS, Local Aqua System Co.,Ltd  

PP. Center Co.,Ltd 

Or Equal 

 

3)    

Equipment Manufacturer 

3.1) Piping and Fitting    Thai Union Steel Co.,Ltd. 

Local Or Imported 

UL/FM Listed 

Or Equal 

3.2) Valve    

    

Toyo, Nibco, Kennedy, UL/FM Listed 

Or Equal 

3.3) OS & Y Gate Valve,  

        NRS Gate Valve  

 

Toyo,Kitz,TA, Stockham, Konnedy, 

Nibco, Mubller, UL/FM Listed 

Or Equal 

3.4) Butterfly Valve   Stockham, Keystone, Kennedy, Armi 
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Equipment Manufacturer 

  

 

 

Fivalco, UL/FM Listed 

Or Equal 

3.5) Check Valve    Toyo, Clayton, Nibco, Kennedy, Muesco 

Stockham, Fivalco UL/FM Listed 

Or Equal 

3.6) Float Valve    Clayton, Dorot, Muesco, Singer,  

UL/FM Listed 

Or Equal 

3.7) Pressure Reducing Valve/  

       Pressure Relief Valve (PRV)   

Bermad, Clayton, Muesco, Singer, 

Metraflex, ITT-Hoffman, UL/FM Listed 

Or Equal 

3.8) Flexible Connector (FC) Mason, Treflex, Tozen, UL/FM Listed  

Or Equal 

3.9) Air Vent Valve Val-Matic, Trerice, UL/FM Listed 

Or Equal 

3.10) Flow Meter Eagle Eye, UL/FM Listed 

Or Equal , Siemens 

3.11) Inertia Base Spring Isolator Metraflex, Proc, UL/FM Listed 

Or Equal 

3.12) Rubber Connector For Non Pressure 

Line 

Aquaflex , UL/FM Listed 

Or Equal , Eur 

3.13) Pressure Gauge Taylor, Trerice ,Nuovafima,  

UL/FM Listed 

Or Equal  

 

3.14) Suction Gauge Taylor, Terrice, UL/FM Listed  

Or Equal 

3.15) Automatic Swinging Hose Reel Nuovafima, Fire Power, Angus 

UL/FM Listed  

Or Equal  

3.16) Fire Extinguisher (FE) Allenco, Badger Powhation , Potter 

,Roemer, General, Pem-All , 

UL/FM Listed  
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Equipment Manufacturer 

Or Equal 

3.17) Fire Department Connection (FDC) 

 

 

Powhatan, Moon, Allenco, UL/FM Listed 

Or Equal 

3.18) Angle Valve Central, UL/FM Listed 

Or Equal , Seca 

3.19) Landing Valve UL/FM Listed 

Or Equal , Seca 

3.20) Roof Manifold UL/FM Listed 

Or Equal , Champ 

3.21) Alarm Check Valve Central, Viking, Chemetron, Firematic 

UL/ FM Listed 

Or Equal 

3.22) Water Flow Switch Potter Electric, Gem, Medonell, Viking 

UL/FM Listed 

Or Equal 

3.23) Sprinkler Head 

           

Viking, Central, Reliable, Potter 

UL/FM Listed 

Or Equal 

3.24) Supervisory Switch Potter Electice, Viking, Alsthom Fluides 

Spay, UL/FM Listed 

Or Equal 

3.25) Expansion Tank Salmson, Amstrong, UL/FM Listed  

Or Equal 

3.26) Fire Pump & Jocky Pump 

 

 

 

 

Fairbanks Morse, Patterson, AURAORA , 

Regent 

Peerless, Grunfos, AMP, UL/FM Listed 

Or Equal 

3.27) Diesel Engine Thompsons, Clarke, Cummins,  

Caterpillar, Clarke, UL/FM Listed 

Or Equal 

3.28) Jockey Pump Aurora, SPP-KBL , Regent 

Or Equal 
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Equipment Manufacturer 

3.29) Mechanical Coupling Victaclie, National Fitting, UL/FM Listed 

Or Equal 

3.30) Engine Driver Cummins, Caterpillar, Clarke, 

UL/FM Listed 

Or Equal 

3.31) Fire Pump Controller Sylvania, Metron, Firetrol, UL/FM Listed 

Or Equal 

3.32) Fire Hose Cabinet (FHC) Foulds, Clarke, Allenco, Powhatan 

Fire Power, UL/FM Listed 

Or Equal 

 

3. Spare Part  

  PB 1  

 



 

 

  

 

             

 1     5-1-1  

 2      5-2-1 
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 1  

 

 

1.   

   

  

    

 .  4  1  

  

    

 

  

  

 1.1        

     

    

      

  

  

 1.2        

         

         

      

     

 

2.  

 

   

   AMCA  Air Movement and Control Association 
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   ANSI  American National Standard Institute 

   ARI  Air-Conditioning and Refrigeration Institute 

   ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers 

   ASME  American Society of Mechanical Engineers 

   ASTM  American Society of Testing Materials 

   IEC  International Electro-Technical Commission 

   SMACNA Sheet Metal and Air-Conditioning Contractors National Association Inc. 

   TIS  Thai Industrial Standard 

   UL  Underwriters Laboratories, Inc. 

    

  

    

    

    

     

 

3.  

     

   

  

   

  

 

4.  
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5.  

  

   

  

 ( )  Technical catalog 

   

   

  

   

 

6.  

 6.1  (Shop drawing) /

/   

 

 6.2   Shop drawing 

   

  

 

7.  

  

     

    

  

 

8.  
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9.  

   (Instruction Manual / 

 Operation Manual)  (As-built drawing) 

   

 9.1  Technical instruction 

  

/     

  2  

 9.2  (As-built drawing)   

   ( )  2  

 

10.  

 

      

    

   

  

 

11.  

   

 

    

  

 

12.  

   2   
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 2 

 

 

1.   (Air Con ition System)  

1.1  

 (Split Type Air Conditioning Unit) 

 27°CDB, 19°CWB  35°CDB 24°CWB 

 

1.2   (Split Type Air Conditioning Unit)  

1.2.1   (Condensing Unit) 

  Hermetic Scroll Type  Rotary 

 Single  R32  R-410a 

 Inverter  220  1  50  

 380  3  50  

 

-   

 

-  

  

-   Propeller Type  Weather 

proof 

-   

Plate Fin Type 

 (BLUE FIN) 

  -   

   . Internal Thermal Switch protection and  

   . Inverter overload protection devices for inverter control 

   . Thermal Switch protection device for fan motor 

   . Suction / Liquid line shut off valve. 

   . Refrigerant charging port (service port) 
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   . Accumulator tank for buffer and reserve refrigerant. 

  -   58 dB(A)  

    1  

 1.2.2   (Fan Coil Unit) 

-   (External Static 

Pressure)  

-   Sirocco, turbo fan  cross flow fan 

 

-   Direct-Drive 

 

-  

 Closed Cell Insulation  Fire Retardant 

Polyurethane 

 

-   Direct Expansion Coil 

 Plate Fin Type 

 (BLUE FIN) 

 

 -  .- 

  . Return air 

  . Electronic or Electric expansion value 

  . Drain pan and drain pan connection. 

  . Refrigerant pipe connections. 

  . Printed circuit board. 

  . PID control for expansion value. 

1.2.3   (Remote Control) 

-   (Wired Remote Control) 

 (Wireless Remote Control)   Fan 

Coil Unit  Digital 

  Set point, Speed  

 

1.3   

  (Split Type Air Conditioning Unit) 

-  10  (

) 
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 -  5  

2.  DAIKIN, MITSUBISHI, GREE 

 

3.  ( Ventilation Fan  E haust Fan) 

3.1  

 -  

AMCA Standard 210 

    Sound Power Level 

 

 -  75 dBa (AMCA 301-76)  

Free Blow  55 dBa  1.5 m.  

   

 

 -  Firestat  

1,760 cfm (50 .  / )   

Smoke Detector 

3.2  ( Ceiling Mounted Type ) 

  -   

 

  -   2 

 

  -   Fan Wheel    

 

3.3    

  ACME, GreenHeck, Kruger, Loren-Cooks, Mitsubishi,Panasonic, Delta   

    

 

4.  (Piping nstallation) 

 4.1   

4.1.1 
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/  

4.1.2 

   

      (Pipe Shaft) 

   

 

4.1.3    

  

  

4.1.4 

   

4.1.5     

     

  

4.1.6  

 

4.1.7  

 4.2   (Appearance) 

  

     

  

  

 

   

          

   

 

 4.3   (Workmanship) 
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 Expansion Loop  Expansion Joint  

  

-   

  

 

-   (  

      )  

   

 4.4   (Pipe Joints) 

4.4.1   (Soldered Joints) 

-  

 

-  Solder Flux  Fitting   

  Flux 

   Solder  Silver  Brazing 

   5% 

  4.4.2   (Cemented Joint for PVC Pipe) 

-  

 

 

    

  5  

  

 4.5.   (Steel Hangers and Supports) 

4.5.1   

   

   

   

  

 

 Grinnel  Unistrut  

  Expansion Bolt  
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 Galvanized  Stainless Steel  

 "    

Expansion Bolt 2  Expansion Bolt  

 

  Expansion Bolt 

    

 65  2 1/2” Ø  6 1/4 

Ø 80 – 150 3” – 6” Ø 9 3/8 

Ø 200 – 300 8” – 12” Ø 12 1/2 

 

  4.5.2      

   

  4.5.3  Shop Drawing    

        

    

  4.5.4    

     

  4.5.5  

    

  4.5.6  Expansion Joints  Expansion Loops  

     

     

  4.5.7     

    “ ” 

  4.5.8    

      Hot Dip Galvanized Steel ,   

    Cadmium Plated Steel 

  4.5.9      

   Spring Vibration Isolator   
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  4.5.10  

4.5.11  Expansion Joints  Expansion Loops  Anchor 

 Expansion Joints  Loops  

4.5.12      Rigid Fiberglass  

 

4.5.13   Concrete Insert  Anchor Rod 

    

4.5.14   

  

 

  ( ) 

    

       

15 1/2 9 2.0 2.4 0.9 1.2 

20 3/4 9 2.4 3.0 1.0 1.2 

25 1 9 2.4 3.0 1.0 1.2 

32 1 1/4 9 2.4 3.0 1.2 1.8 

40 1 1/2 9 3.0 3.6 1.3 1.8 

50 2 9 3.0 3.6 1.5 1.8 

65 2 1/2 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 22 4.8 4.5 2.4 3.0 

200 8 22 6.0 4.8 3.0 3.6 

250 10 22 6.0 4.8   

300 12 22 6.0 4.8   

350 14 25 6.0 5.4   

400 16 25 6.0 5.4   
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  ( ) 

    

       

450 18 28 6.0 5.4   

500 20 32 6.0 6.0   

600 24 32 6.0 6.0   

750 30 32 6.0 6.0   

 

 4.6   (Installation Practice) 

4.6.1     

(Branch)  (Main)  TEE  

  4.6.2  (Elbow)  (Long Radius Elbow) 

4.6.3  (Clamp)  (Vertical Riser)  1.50  

(5 )  

  4.6.4   

4.6.5  Trap 

 25  3  (1  10 )  Slope 

 1  100  Slope  1  100  

4.6.6   PVC Duct 

 

 4.7   (Sleeve and Block Out) 

4.7.1  Sleeve  

/

  

 

   

4.7.2 Sleeves, Block Out, Cutting and Patching 

  

4.7.3       

 Sleeve  Block out  
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4.7.4      

  

4.7.5 Sleeves   

(Standard Weight Black Steel Pipes)  Water Stop Ring  100 

 (4 ) 

  4.7.6 Sleeves   

4.7.7 Sleeves  

 

4.7.8 Sleeves   

 

4.7.9 Sleeves  

 (  )  25  (1 ) 

 Sleeves  

 2  

  4.7.10 Sleeves  40      

   (1 1/2 )    

     

 4.8   (Cutting and Repairing) 

  Sleeve  

 

   

 

 

 4.9     (Escutcheon) 

4.9.1      

-  

    

  

4.9.2  15  (1/2 )  100  (4 )  2 

  100  (4 )  10 

 

4.9.3  150  (6 )   3  

  100  (4 )  10  

4.9.4  (Escutcheon)  
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5.  

 5.1  

5.1.1 

 /   

    

   

        

  

5.1.2      

       

     

  

 5.2  

  5.2.1    

   

  

  

    

(Volatile Solvent)        

  

   

5.2.2  

   

5.2.3  

 

5.2.4     

 

 

6  

 6.1      

 6.2   2  

  -  /   
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  -    

     

 6.3   

 

 

   , 

 

1. -Black Steel Pipe 

-Black Steel Hanger and 

Support 

-Black Steel Sheet 

-Switchboard, Panel 

1st Coat : Red Lead Primer 

2nd Coat : Red Lead Primer 

3rd Coat : Alkyd Finishing 

paint 

4th Coat : Alkyd Finishing 

paint 

1st Coat : Epoxy Red Lead 

Primer 

2nd Coat : Epoxy Red Lead 

Primer 

3rd Coat : Epoxy Finishing 

Paint 

4th Coat : Epoxy Finishing 

Paint 

2. -Galvanized Steel Pipe 

-Galvanized Steel Hanger 

and Support 

-Galvanized Steel Sheet 

 

 

1st Coat : Wash Primer 

2nd Coat : Zinc Chromate 

3rd Coat : Alkyd Finishing Paint 

4th Coat : Alkyd Finishing 

paint 

1st Coat : Wash Primer 

2nd Coat : Epoxy Red Lead 

Primer 

3rd Coat : Epoxy Finishing 

Paint 

4th Coat : Epoxy Finishing 

Paint 

3. -PVC Pipe 

-Plastic Pipe 

1st Coat : Wash Primer 

2nd Coat : Chlorinated Rubber 

Finishing Paint 

3rd Coat : Chlorinated Rubber 

Finishing Paint 

1st Coat : Wash Primer 

2nd Coat : Chlorinated Rubber 

Finishing Paint 

3rd Coat : Chlorinated Rubber 

Finishing Paint 

4. -Cast-Iron Pipe Inclu- sive 

of Underground Pipe 

1st Coat : Coal Tar Epoxy 

2nd Coat : Coal Tar Epoxy 

1st Coat : Coal Tar Epoxy 

2nd Coat : Coal Tar Epoxy 
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   , 

 

5. -Copper Tube 

-Stainless Steel Pipe 

-Stainless Steel Sheet 

-Aluminium Steel Pipe 

-Aluminium Steel Sheet 

-Light Alloy 

-Lead 

-Conduit Clamp 

1st Coat : Wash Primer 

2nd Coat : Alkyd Finishing 

Paint 

3rd Coat : Alkyd Finishing Paint 

1st Coat : Wash Primer 

2nd Coat : Epoxy Finishing 

Paint 

3rd Coat : Epoxy Finishing 

Paint 

    

  Zinc Rich Primer  
7.    (Fire Barrier System) 

 7.1  

 

       

 

  NEC  300-21 

 ASTM   

  (Fire Damper) 

     Fire 

Damper   Cover  Escutcheon Plate 

   

   Raceway   

   

  2  

 7.2.  

  -   UL  

  -   2  
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  -  

  -  

  -  

  -  

  -  

  -   

 7.3  

     

  -       

 

  -    

  -   (Blockout or Sleeve) 

 

  -  (Blockout or Sleeve) 

 

  -    

 

 7.4  

   

 



 
 
 

 
 

 1           6-1-1 

 2          6-2-1 

 3           6-3-1 

 4    1.00 . /       6-4-1 

 5          6-5-1 

 



 
 
 

 6-1-1 

 

 1  

 

 

1.    

   

   

      

   

1.1   

   

1.2  3       

     

  

 30   

1.3   ( Hoist Beam or Hoisting Hook )  

   

1.4   (Separating Beam)   

1.5  

  

  

1.5.1  

1.5.2  ( )  

1.5.3  

 (  

 )  

1.5.4   ALARM   

 (  )  

1.5.5  2     

 

 

1.5.6   

   

   



 
 
 

 6-1-2 

 

  7  

  

  

1.5.7   

   

1.5.8  

 

1.5.9  (

) 

 

 

  

1.5.10     

   

  

1.5.10.1.1   

1.5.10.1.2 Certificate of Origin 

1.5.10.1.3  

1.5.10.1.4 Packing List      

2.   

2.1  

 

  

  

2.2  

        

2.3     

2.4  

 1    

2.5 
  

2.6   



 
 

 6-2-1 
 

 2 
 

 
 LIFT-1 

   MACHINE-ROOMLESS 
  

 
 

 -        1.00 /  (60 ) 
 -           14  ( 1,050  ) 
 -  1.85 m. (W) x 2.20 m. (D) 
 -                              1.50 m.  ( W ) x 1.60 m. ( D ) 
 -  2 Panal (Center Opening ) 
 -  Counter-weight  ( As Side ) 
 -                         0.90 m.  ( W ) x 2.10 m. ( D ) 
 - OVERHEAD                                  3.75 m.( Minimum ) 
 - LIFT   PIT                                     1.50 m. 
 -  3  3  
 

 
 -     Stainless Steel Hairline No.304  
     1.20 .   Laminate
    Plastic  
 -         Stainless Steel Hairline No.304  
     1.20 .  Laminate
    Plastic  
 -        Stainless Steel Hairline No.304  
     1.20 .  Laminate 
    Plastic   
 -                 Center ;Milky white acrylic 
     Surrounding Decorated steel  
    (White)   
     
     
 -                 
       
     
     (Kicker Plate)   
    Stainless Steel ( Hairline ) 



 
 

 6-2-2 
 

 -          Stainless Steel Hairline No.304  
     1.20 .   
    Stainless Steel No.304   
    1.20 . 
 -    Stainless Steel Hairline  
     3.00 . 
 -   Digital Dot Matrix  
     -   
     Stainless Steel Hairline 

 
 -    Stainless Steel Hairline No.304  
     1.50 .  
     Hairline Stainless Steel  
    No.304  1.50 . 
      
 -   Micro Push  
      
        
    Stainless Steel Hairline 
 -  Indicator Display  
 

 
 -    
   
 -   Multi - Beam  Door  Sensor 
 -  Stainless Steel Hairline   1  
 -   
 -     
 -  ( Braille Alphabet Code )    
 -   



 

 6-3-1 

 

 3 

 

 

1.    

 ( ) 

        

    

  

2.   

2.1        

   

2.2           

   

 

  

3.    

     ( 60 )  

 /  

 

 

  

   

       

 American Standard Safety Code for Elevators and 

Dumbwaiter  British Safety Codes for Lifts and Dumbwaiter  Japanese Safety Codes  

for  Elevators and Dumbwaiters   

  

      

 

   ANSI, NEMA, BS, 

JEM, VDE,  DIN,  IEC /   

(Type approved)   
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     /  

/  ( 2 ) 

 /   

 

     

 

  

  

4.   

    

     

     

  

5.   

51   

    

 

5.1    

  

     

 

/  /  

5.2    3.2 

   ,U.S. National 

Electrical  Code  ( NE Code )  VDE,  IEC    

              

5.3        

   

     

5.4      
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5.5   

  /  

 /  

/     

5.6   

 

  

5.7          

  

  

 

6.   

6.1  /    

. . .  

  

  

6.2     

 

  

  

  

7.   

  /     

  /  

  

  

 /

 /  /   

  

8.   

8.1  
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8.2   

     3.2 

  

  

 -

   

    

 7  

8.3    

 

9.   

9.1  ( shop  drawings )  

 

   ( 3 )    

60     

 

9.2   ( as-built  drawings )  

  

  ( 3 )  30   

 

9.3   

            

   

 (2)    

9.4    

  

9.4.1    

9.4.2   

9.4.3  

  

10.   

     

     ( / ) 

 

  



 

 6-3-5 

 

  

11.   

 

  

 

12.    

    

  

13.   

13.1  /     

  

 /

 /   

    

13.2   

    

    

 7  

  

  

 

13.3   

 2    

   

 

13.4   

  

 

14.   

14.1    

  1  

    

14.2  

  

   



 

 6-3-6 

 

14.3   24   

14.4    

  

 

15    

15.1    JIS A4301-1983, JIS 

A4302-1992, ANSI A17.1, ANSI A17.2, EN81  TIS 837-2531 

15.2  (TRACTION MACHINE)  

(COMPLETE SET)  MACHING  

15.3  (DRIVE SYSTEM) (MICRO COMPUTER 

CONTROL SYSTEM) (

)  (COMPLETE SET)  MACHING  

15.4   (

) 

 

15.5   ISO 9000  ISO 

9001  ISO 9002  ISO 14001 

15.6   

 

 

 

 

 



  

 6-4-1 

 

 4  

 1.00  

 
 1.00  

    1.00 /   

 

    

 

1.     

1.1  

1.1.1  Full Microprocessor Controlled  

 Group Controller  Car Controller  Drive or Motion Control 

1.1.2 Group Controller ( ) ,Car 

Control ( ) Motion Control  

 

 

  

1.1.3 Car Controller ( ) 

   

  

  Group Controller  

  Drive  or  Motion  Control    

1.1.4 Motion Control ( ) , 

,    

  6 . 

   

1.1.5  -   

 

1.2  

1.2.1  (Motion Control) 

   

1.2.2  

  

 



  

 6-4-2 

 

1.2.3   

   

1.2.4   

 3  

1.2.5   

1.2.6   

 Lift Group Control  3  

1.2.7  By pass  

 

1.2.8   

1.2.9  

 (  Lobby  1 )   

 

  Fire Switch  Lobby  1 

1.2.10    

1.2.10.1     

1.2.10.2     

1.2.10.3   

  (  ) 

    

1.2.10.4  

(1  1Car Group) 

 

  

 

2.     

2.1     

2.2 , ,       

2.3 -   (2 Panel Center Opening doors) 

  -

  

2.4    Safety Shoes 2   2  

( )  Safety Shoes 1   1  (

)    Multibeam light curtain    
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2.5   

  

2.6  2   

2.6.1  

 

2.6.2  

 

2.7   Light  Emitting  Diode    Gas  Discharge  

Digital  Read-Outs.      

2.8   17   1 

 17  2   2   

        

2.8.1  

 

2.8.2    

2.8.3  

2.8.4    

2.8.5  (Intercom)   

 

2.8.6   

2.8.6.1  

2.8.6.2  

2.8.6.3  

2.8.6.4  

2.8.6.5  (Attendant  Service  Switch) 

2.9   

    

   

/    

2.10   
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3.   ( an ing )   

3.1    1   

       

3.2  ( Hall Buttons )  

     2  -  

     

3.3  Digital Indicator  

  

     2    

 

   

3.4  (Car Call)   

    

3.5  ( Sill )    

3.5    

 

 (Car Group) 

3.6   

 

4.    ( Motor  Rope )  

4.1 Hoisting Machine   AC. Gearless  Motor  

Sheave   

4.2     

4.3  Hoisting Ropes  12.5 .  3   

Manufacturer's  Certificate     

4.4  Rope and Sheave    

Sheave   Rope   40  1    

4.5 Overbalance   Counterweight     45  

    

 

5.  

5.1  

5.1.1  Sealed Lead Acid (Maintenance Free)

   



  

 6-4-5 

 

   2  

 

5.1.2  

  ARD ( Automatic Rescue Device ) 

  

  

   

5.2  (Intercom) 

5.2.1   2-way  Speaker-Microphone 

  

  

5.2.2  (Control Room ) 

 

   (Car Group)  

5.2.3  ( ) 

 (Car Group) 

  

5.2.4     

5.3   1   1   

Buffer  Oil    (Counter Weight) 

5.4      

    buffers 

5.5  (Governor)  

   Flexible Guide Clamp 

Safety Gear     

5.6      

  

5.7  

5.8    

5.9    

  

5.10   (Over 

Voltage),  (Under Voltage),  (Phase Reverse), 

 (Unbalance or Phase Loss)  
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5.11 
    

5.12    (

)   

 

5.13   

  

5.14   

   

6.   ( Firemen s  Ele ator )   

6.1     

 

  1   1  

 3   Automatic, Manual-

On, Manual-Bypass    

6.1.1   "Automatic"   

    ( 

 )         

6.1.2  "Manual-on"     

(1)     

(2)  (  )  

     

       ( Car Clear Signal )   ( Warning 

Panel )   

(3)  (Attendant Service)  

6.1.3  “Manual-alarm bypass” 

   

6.1.4     2 

    

6.2  

          

  

   

6.2.1  ( )  

 Fire  man   



 
 

 6-5-1 

 

 5 

 

 

1.     

1.1  

      

1.2   ( IMC ) 

     

1.3   

 2.0 .       

1.4  125  40 

 .11  70     

 " Firemen's Lift "    “Fire 

Resistance” 

1.5       

     

1.6      

1.7      

1.8      

1.9   

    

1.10    U.S.  National  Electrical  

Code   

1.11  CCTV , LAN  Sound   

    

2.      

2.1     

2.2  Traveling  Cable  

         

2.3       

2.4  

 (   

 )  



 
 

 6-5-2 

 

   

3.      

   

  3   

 

  CP2 Section 32  

   

    

3.1     

  

3.2  

3.3  

3.4 -  

3.5   

3.6  Car Group 

3.7    

 

 

4.  

1.  HITACHI 

2. OTIS 

3. SHANGHAI MITSUBISHI 

 

 

 

 


