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( . ./ ) 
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( . ./ )  

 35 . . (  
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(1)  (Waste Pipe: W)  
 



                 
 The Estelle – Phrom Phong (   ) ( )   -  2566  

 

           

              1-14 

(2)  (Soil Pipe: S)  
 

 

(3)  (Vent Pipe: V) 

  
 

 

(4)  (Kitchen Pipe: KW)  
 

 

3)  
 

 
  Activated Sludge 

System  170 /  
  129.22 /    

 BOD  350 /  
 BOD   

20 /    

 

(1)  (Grease Trap Tank) 

  14.04   6  

 1   
 

(2)  (Septic Tank)  
 

  94.09  
 13   BOD  353.11 /  

 

(3)  (Equalization Tank) 

 
   

28.08  4   0.12 /
  0.35 /  

 

(4)  (Aeration Tank)  113.26 
  16  
   



                 
 The Estelle – Phrom Phong (   ) ( )   -  2566  

 

           

              1-15 

  3 kW  3  
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  Surface loading 10 / /   22.82  
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     (Aerosol) 
 

 
 

 

(1)  (Aerosol) 
 

 Activated Sludge System 

 (Aerosol) 
     

  
 0.03 /  

 

(2)  
 

 
  

  13.95 
. ./   Biological Oxidation  

   (Mature Compost) 
 Methanotrophs  Methylomonas, Methylomicrobium, Methylobacter, Methylocaldum, 

Methylophaga, Methylosarvina, Methylothermus, Ethylohalobins  
    

Methanotrophs  2    
 

Type I Methanotrophs 
 

Ribulose monophosphate pathway (RuMP): 
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Serine pathway: 
 

                                                   
 

                             2,400 / /
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 12     . . 2544  69 

 “  
  1  200 
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 12   60   
 24  

 10  ” 
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 Q  Rational Method  
 

 Q = 0.278 × 10-6 C.I.A. 

  Q = ; /  

             C =   

              = 0.3  

              =  0.59  

              I =  5 , /  

              =  [7,600/(Tc+40)] 
           A         = ;  

             tc         =  
 

 
 

(1)  
 

 C  

  

  C    =  0.3  

, I   =  79.03       ./ . 
, A    =  3,188.80   . . 

         =  75.59       . ./  

      =   0.0210     . ./  
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 325.04  

 350   
   3  (  2 

  1 )  37.79 / /  (0.0105 / ) 
 0.021 /   (0.0210 /
)  26  
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  26   1   
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  . . 2560  26 (  26- )  5  

 700    10-40  (
, 2561)   

 16    15    1  
( , 2561)   26 
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-  1.80 0.075 24 

-  11.30 0.80 14 
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1.3.7  
 

 
 

1)  
 

 ( .) 
 24 KV  3,934.74 kVA 

 (Dry Type)  2,000 kVA  2   
 ( .)  (Main Distribution Board, MDB)  MDB 

 (Sub Panel Distribution, SPD)   
 
 (Circuit Breaker)  

 

2)  
 

  400 kVA 
 1  

  2   
 (Fire Alarm system)  

(Emergency Light)  (Exit sign)   
 

 
 

 2     
 ( ) 

 (Transformer)  Dry Type   
(RMU)  Load   

 (Generator)  
2   Transfer   (Generator 

Room)    
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 1.3.7-1  

 

1.3.8  
 

 
 

 /   . . . 
 . . 2522 /   . 

  
 

1)  
 

 
  

  
 

(1)  (Fire Alarm Control Panel; FCP) 

   
  (Monitor/Control Module) 
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(2)  (Smoke Detector; SD)  
  

  
  

 

-    
 

-  1      
    
 

-    
 

-  2-  6  
 

-  7   
 

-  8     
 

 

-  9   
 /  

 

-  10-18   
 /  

 

-  19    
/  
 

-  20    
/  
 

-  21    
 /  

 

-  22-26    
/  
 

-  27    
 /  

 

-  28-32     
 /  
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(3)  (Heat Detector; H)  Rate of Rise and Fixed 

Temperature   
135°F   

 

-  2-  7   
 

-  8   
 

-  9 /  
 

-  10-18 /  
 

-  19 /  
 

-  20 /  
 

-  21 /  
 

-  22-26 /  
 

-  27 /  
 

-  28-32 /  
 

(4)  (Fire Alarm Devices) 

 (Alarm Bell) 

  (Fire Alarm Manual Station)  
 

 /   2  
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 2   5  

 5-10  (  )  
(General Alarm) 

 

2)  
 

 .  NFPA 
 (Light Hazard Occupancies)  

 
   

 

(1)  (Fire Water Reserve and Fire Pump) 
 30  

 115    
  (Fire Pump)  1000 /  (60 / ) TDH 185  

 30 /   500 /   15 /   250 
/   30  

 
 

(2)  (Standpipe System)  
3   6   

 

(3)  (Sprinkler System)  Pendent Type  Upright 

Type       
    

 
155°F  68°C 

 

(4)  (Fire Department Connection: FDC)  
 

   3   6×21/2×21/2  
 

 

(5)  (Fire Hose Cabinet: FHC) 
 30    
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-  (Fire Hose Reel)  25   100 
 (30 )  65    1  

 

-  (Portable Fire Extinguisher)  ABC  4.5 
  1 /  

 

(6)  (Portable Fire Extinguisher) 

 1   1,000  
 45   1  

 1.50   
  

 

 (FHC) 
  (Stand Pipe)  

   
 

-   ST-2  1 
   CO2  4.5  (10 ) 

 1  
 

-  1   
 2  

 

-  2   ST-1  
  2  

 

-  3   ST-1  
  2  

 

-  4  
 1    2  

 

-  5-6   ST-

1    2  
 

-  7  
 1    2  

 

-  8  
 1    2  
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-  9   
ST-2    2     CO2  4.5  (10 

)  1  
 

-  10-12  
 ST-2   2     CO2  4.5 

 (10 )  1  
 

-  13-26  
 ST-2   2     CO2  4.5  

(10 )  1  
 

-  27-33  1  
   CO2  4.5  (10 ) 

 1  
 

-  34  1   
 

-  35-36  1  
   CO2  4.5  (10 ) 

 1  
 

-     CO2 
 4.5  (10 )  1   1  

 

3)  
 

(1)  
 

  1   3 /  
 1   129.20  

 47.45  (  1 ) 
  

  2   20 ,400 

/   38.6   
 

(2)  (Fire Escape Stair) 
 

 2   
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-  ST-1    34 
 1.2-1.33   1.45-1.90   15    

28    2   18,400 
/ /   3.89  

 
 

-  ST-2    8  
 1.2-1.33   1.45-1.90   15   

28    1   16,600 
/ /   3.89  

 
 

  2  
 (Re-Entry) 

 
 

  60  
   . . 2544  44 “  

 10  
 60 ” 

 

  
 NFPA 101  16  

 1    
   

 2   

 

(3)  
 

 1  
×   10×10   100  

  . . 2522 
 

   
 

 

4)  
 

     
       



                 
 The Estelle – Phrom Phong (   ) ( )   -  2566  

 

           

              1-35 

   
    

 

(1)    
      

 
 

-    
 

)  

  
       

   
   

 
 

( )   
    

 
 

( ) -   
 

 

( )   
 

 

)  
 

 
    

   
   

 

)  
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(2)   
    

 

        
 

        1  
   

  
 

       2 
  

  
   
  199 

 

        
 

-  ( )   1 
 

             
 

 

1.  
 

 

2.  
 1  

 

3.    (
)      

 

-  
 

1.  
 

2.

 
 

3.  
 199 

 

4.  
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5.  
 

-  
 

              
   

 

        1 
 

        
 1  2  

  1    1 
 2   

    
    

 
 

       2 
 

       2   
 

1.    
   

-   
    

    
 

)  
 

      
  ( General 

Alarm)  (Point of Assembly)  
 

 ( )    ( Point of 

Assembly)  1   250  ( )  795 
 (0.31 / ) 

 

 ( )   
  100  (  10   10 ) 
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   2  

 

   
 

-

       

 
 

-

   
 

-

 
 

-

  
 

 

-  
 

 

-   
  

 

-   
 

(3)  
 

  
    

   
 

-  
 

-  
 

-  
 

-  
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-  
 

           
  

 

-    
/     

 

-     
     

 

-  
   

 
 

-    2  
  (Re-Entry)  (

)   
 

-  
 30    

 

-  
     

 6 /  
 

-  
    

 
 

-  
        

 
 

-

 3   
 

-  
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-    1  
  

  
     

 

5)  
 

 
 (Evacuation Procedure)  (Point of Assembly) 

 1   250  ( )  
 0.31 /  (

 795 )  
   

 ( . . 2560)   0.25 
  1  

 

 
  

 
   

    1  
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 Sprinkler 

 1.3.8-1  

 



                 
 The Estelle – Phrom Phong (   ) ( )   -  2566  

 

           

              1-42 

  
  

  
  

  
Fire Telephone  

  
 ST 1  ST 2 

 1.3.8-1 ( )  
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 1.3.8-1 ( )  
 

1.3.9  
 

 
 

  

 

1)  (CCTV) 
 

            -    
       

 1  24 
 

 

2) -  (Access Control) 
 

-  (Key Card)    
     

      9-
36  
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 24   

CCTV  24   Key Card 

 
 

 

  

 -  

  

  CCTV 

  

 CCTV -   
 1.3.9-1   
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1.3.10  
 

 
 

1)  
 

 
  

 

(1)   
     

 10   50 ( . . 2540) 

 . . 2522  9 
       
 1.4 /   

 

(2)  
 

  5  
 1.5    38.6  

 
 

2)  
 

          VRF (Variable Refrigerant Flow) 

   
(Outdoor Unit) 1   ( Indoor Unit)  

   
943  

   

    
  

 

 
 

 2    
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/  
 

 

  

  

  

 

  

  

 1.3.10-1  
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1.3.11  
 

 
 

 -  1   26  
-   6   1   1  

 (One-way traffic)  (Two-way Traffic) 
 -   

  -
  24  

 

  197  
 

 

-  1  11  
 

-  2  30  
 

-  3  31  
 

-  4  31  
 

-  5  31  
 

-  6  31  
 

-  7  32  
 

  
 

 7 ( . . 2517)  
. . 2479 

 

 3   
 

(1)    
 25  21  . . 2514 

 

      ( )   
  1   120 

  120   120   
 

             194  
 197   
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                      -  1   6 .  
26  1   1   

 -   
   1-7 

 197    
 

  

 -  

  

 

  

-   
 1.3.11-1  
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 1.3.11-1 ( )  
 

 

1.3.12  
 

 
 

  
  904.42   

674.71   505.57  
 229.71  
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 1   
 

 
 

 
  

  
  

  
 

 

 
   

  
 

1)  
   1 

  1   50 
  50  

 

2)  ( . . 2550) 
 50  . . .     

 . . 2522  
 

3)     
. . 2556  

 

 
 

 1   27 
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 1 
 1.3.12-1  
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 27 
 1.3.12-1  
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1.3.13  
 

 
 

           
8  

 

            8    
  8  

 
 

             “
  1/2550   

”  
  

 

     
 

1)     
 

2)    
 

3) /    
 

4)  
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