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This study is aimed to study the impact from the case of leakage, dispersion, 
fire and explosion of LPG on the expressway near Higher Education Institutions 
within the Bangkok area using ALOHA program as assessment tool together with 
Google earth and Google map.  

 
Simulation study defined the situation of truck carrying 17,800 liters of LPG 

running on the expressway of the 3 routes in Bangkok area which includes the 
Chalerm Mahanakorn Expressway, Si Rat Expressway and Chalong Rat Expressway  
impacts on 74 Higher Education Institutions within Bangkok area were evaluated. 

 
The results indicated that getting the thermal radiation from a BLEVE 

explosion had the most impact, affected the distance of 541 meters, following by 
the leakage which caused flammable area of the vapor cloud, affected the distance 
of 512 meters. Eleven Higher Education Institutions were affected by both cases. 
The following cases were the effect of leakage that caused toxic area of the vapor 
cloud with the distance of 329 meters, the effect of overpressure from the 
explosion of vapor cloud which affected 258 meters, and thermal radiation from Jet 
fire which affected 55 meters. Numbers of Higher Education Institutions affected 
were 7, 5, and 1, respectively. 
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การตรวจเอกสาร 
 

                  ื                                                              
                                                                                     
        ฤ ฎ          ื               ๆ                 ื    ็                       ้ 

 
1.                                           
2.                        
3.                                  
4.      ั                      

 
1. คุณสมบัติทางเคมี และทางกายภาพของก๊าซแอลพีจี 

 
LPG   ื                          ฮ                 ื                           

                  ื                              ื                  ็                      
                     ้                         ื                                          ื  
                   ื         (LP gas)   ื            (LPG)       ็                Liquefied 
Petroleum Gas                     ็                                          ้      
       1.5-2              

 
          ื               ื                                                       

  ื               ็                ื                       ้        ็                 
                          ็              ็                        ื                 
              ็                    ็     ื            ้                                  
           ฟ         ฟ                                               ื                    
                      ็  

 
1.1                  (Chemical Data) 

 
                              ฮ                                     (C) 3       

           (C) 4          1          ฮ                 ้            
 

       (Propane)  = C3H6  
         (Propylene) = C3H6  
       (Butane)  = C4H10  
         (Butylene) = C4H8 



5 

 
          ฮ                 ฏ                                     ็  2       ื  

    ฮ                  (Saturated Hydrocarbon)     ฮ                     (Unsaturated 
Hydrocarbon)       ฮ                  (Saturated Hydrocarbon)               (Propane) 
              (n-Butane)            (iso-Butane)                                    
                             (Propane)   ็                     C3     C4   ้             
                                        ้                           (Butane)   ็     
                    C3     C4          ฮ                     (un-saturate 
hydrocarbon)                            (Propylene)                 (n-butylene)          
    (iso-butylene)     butylenes-2 

 
1.2                    (Physical Data) 

 
                                  2        ื                      ้       ็             

                                   ้               ้  
 

1.2.1               ื               ็         
 
 1.2.1.1      ื              ฤ   
                              ื                    ื           ื                ื             
-42                                    -0.5                                 -11.7     
              ้                  ็                                                      
           ็                                  ื              ็                              
      ็          ื               (Vapor Pressure)                  15                  
                       7.3                             ้                     ้       
 
                  1.2.1.2                                                  
                ื               ้                               
            15.5                                               507                    
                                   ็ ื                                         
        2                          ้             ็              10                     
            0.5                                            10              
 
                                                                           
                                                 ้              4                           
                                        15                           0.5077         
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                  0.5844                      0.5631      ้                        ็ 
                  ้                          ้                              ้            
                                 ้                       ็           ้                  
                                                                  ้                     
             ื    ื                 ้                     ื                      
      
 
                1.2.1.3         ื   
         ื  ื                                     
(         ื                     ื                                ื           )     ็ 
                                         ื         (      ื     ้          1      
     )                   ้                                             ื              ้    
                                ื     ื              ื                                 ั๊       
                   ฉ   ้                                                              
                                                        ื                 ื     
               ็           ื               ้          ื                ็        ื          
     ้           ื  ็       ้       
 
              1.2.1.4                (Vapor Pressure)  
                 ื                      ิ                    
       ็                             ็                          ื               ็ 
                               (Saturated Point)                                      
                  ้         “                   ”  
 
              1.2.1.5               ฝ             
                                      ฝ              ื                                   
         ้               ื                          ็             ื       (          
        )   ื                                        ้               ื                
  ็                                           ฝ                ื                    ้  
                              ฝ          ้       
 
             1.2.1.6                      
                        ื                                        
 ้                     ้                    ็              /          /                ื      
       /       /     ฟ     ฮ          ื                                  1          
         25                                                  0.6023               
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        0.5748                   0.5824 commercial propane         0.60     
commercial butane         0.57  
 
            1.2.1.7              ์            
                         ์              15              
       0.30                                0.002                            
                                         ้     ็                                          
                          ื      ็                      ๆ         ้                
                     ื           ื                                   ้                  ้   ้  ื  
 ้                                                                                     
        ้              ๆ                        ็                                
(Hydrostatic relief value)                     ็                         

 
 

1.2.2               ื               ็      
  

          1.2.2.1                                                
                                                       
           ื                 ็            ้     ็                   ื    ็             ็        
         (  ื                             1)      ้                        ็       
                ื                  ้                                           ้    ็    
      ้    ื                        ้                          ฟ                        
                      
 
         1.2.2.2                                       (Compressibility 
factor)  
                      (Ideal Gas)                             
                                       (Equation of State)  ื  PV = nRT (P=
       , V=        n=        , R=gas constant, T=        )                         
                                       ้    ื                                    ็     
                                     (Compressibility factor, Z)               ื  PV 
= ZnRT                              Z                 1  ื             15                
                                                         Z = 0.984, 0.969     
0.971            
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         1.2.2.3                  (Flammability Limits in Air)  
                                                                 ฟ
                                                                                  ็ 
                (%)                                                              
                                                                                 ื    
 ฟ     ็     ื                       2-9%  ื                         2       ื         9 
                              100               ้  ็         ฟ 

 
         1.2.2.4                     ฟ (Ignition Temperature)  
     ื      ๆ                      ื้                                  
  ื้       ็                                   ฟ  ื                 ฟ                       
                           ้                           ฟ (Ignition Temperature) 
  ื                     ฟ           ื  460-580                            ื  410-
550                   ้                    ฟ             ื           ้                        
 ฟ 280-430                  ้           250-340                   ้            ื     ้    
                                             

 
         1.2.2.5                   ฟ (Flame Temperature)  
                   ฟ                                           
            ๆ                 ็        ื                        ็                 
                ฟ        1,930                        1,900                   ้  
                                             ้                          ื   
   ื                                     

 
         1.2.2.6              (Octane Number)  
                                      95-110                     
     ้                               ็   ื้                    
 
         1.2.2.7                                (Liquid / Vapor Volume 
Ratio)  
                 ื                           ็               
                            ื              15.5              (60     ฟ     ฮ  )   
         1                ื        ็                   ็  274                      1 
               ื        ็                  ็  233            ้                     ็ 
                                           ็                           ็           ื  
      ็                         ้                                     ็           
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          1.2.2.8                                 (Air Requirement)  
                 ็                              21        ็       
             ็  ั                                        ้                 ้              
                                                                         ้      ็  
      ็                          ้                      ้        ็                  ้ 
  

                 C3H8 + 5O2 ------.> 3 CO2 + 4H2O …………………(1)  
                   C4H10 + 6.5O2 ----> 4CO2 + 5H2O …………………(2)  
 
                 ็                   ้                       ็          

                    ็  5                          6.5                       ื      
                              /21        ็    ฉ   ้                                 1 
                            24                         1                         31 
                  ้   ื                 ้                                                
  ็       

 
           1.2.2.9                            (Heat of Combustion)  
                                                          
                 ้                                   ้         ื                        
                                       25                                       
  ็                              ื้                                                 
      ื        
 
           1.2.2.10                        
                      ์                         ้                          
                                     ็            ื                    ื                         
  ื  ื   ิ                                     ื                             ็   ็  ็    
               (Mercaptane)         ้                         ็             
(Solvent)                 ้                            ื                  ๆ             
                                     ็    ื        ๆ      ้                                
                        ื                                                     ็     

 
1.3                   ้                         

          ็                                                              ็ 
                                                        ฬ                     ้     ี 
2533-2556                                               13    ้              1 
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ตารางท่ี 1                                   ี 2533-2556 
 
ล าดับ วัน/เวลา เกิด

เหตุ 
เหตุการณ์ / สถานที่ ความเสียหาย / การ

จัดการ 
1 2533 -                 LPG           

                                   
                  ็               
                 
-                           ฯ 

 -                    
                    
            

2 2544 -              LPG              
                                 ฟ
     
-                                .  

-                10     
             ็  
1       

3 12/11/2544 -              LPG                 
             
-  .                            ฯ 

 -               
            
                

4 11/1/2550 
22:30  . 

-          10                        
       6                  .     
         18                           
                   ื               
               
-         -                     4 
                       ฯ 

-                    ็ 
             

5 21/2/2550 
06:00  . 

-                                     
                   ็               
  ้                     50,000      
                         
-        .    38-39  .5  .       .   
      .ฉ          

-                 ็  2 
    

6 26/4/2550 
16:00  . 

-                             15     
                        
-                                 
              -               
             ฯ 

-                 ็  3 
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ตารางท่ี 1  (   ) 
 
ล าดับ วัน/เวลา เกิด

เหตุ 
เหตุการณ์ / สถานที ่ ความเสียหาย / การ

จัดการ 
7 20/11/2550 

13:00  . 
-              LPG  ้           
8,000                         
-                       7  .   
     -          .         .        
 .            

-                 ็       1 
            ้         
                     
        ฟ ้              
     300       

8 3/7/2551 
13:50  . 

-                               
              
-        304 ฉ         -       
       .    8-9  .        .  ื    .
ฉ           

-                 8     
                     
   ็ ฟ ้             
        

9 26/10/2552 -              LPG             
            
-          .12  .       2     
                             ฯ  

-                1      

10 2/9/2553 
02:30  . 

-                                 
18                              
                        ้         
              ฟ                   
                              
-                             - 
             .4              
             ฯ  

-                 ็       1 
            ็   ็      
1       ้             
                    ฟ
             ้  2      

11 5/2/2555 
06:50  . 

-               LPG          
                   
-         .                     
          

-                    
       ็           
                   5 
                  
     5 
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ตารางท่ี 1  (   ) 
 
ล าดับ วัน/เวลา เกิด

เหตุ 
เหตุการณ์ / สถานที ่ ความเสียหาย / การ

จัดการ 
12 23/3/2555 

05:30  . 
-                   6                
LPG                4,000         
                                  
                                 
-                   20-22 
       ฯ  

-                 ็  1 
                    
   ื้      ็       
        ้              
                 
             
       40   . 

12 23/3/2555 
05:30  . 

-                   6                
LPG                4,000         
                                  
                                 
-                   20-22 
       ฯ  

-                 ็  1 
                    
   ื้      ็       
        ้              
                 
             
       40   . 

13 15/4/2556 
12:00  . 

                                     
           8                       
                                
                
-                50  

                      
        ็  

 
ที่มา :                                         (2556) 
 
2. งานวิจัยท่ีเกี่ยวข้อง 
 
         (2550)                                              ิ                 
  ็                                  3.35          10.96                    ALOHA 
                                                             Marplot            
Google earth                                       ื                                  ื      
                                            29                      BLEVE               
    ฟ                      208                               447            ็           
                    ้                       
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         (2549)                                                            
 ิ                   ื    ื                          “Shell FRED”         ื               
                       ิ                                  14        ื                   
BLEVE                 ฟ     406                           ฟ 49.3                       
            ื                    41.9                             300       
 
   ฎ      (2550)                                                              
  ื                    ฉ   ฉ                         ฮ                          ิ        
              ALOHA                                                            
                          ArcGIS                                      ็                
       4            Ethane, Ethylene, Propane     Propylene        ื                   
                  Propane               ็                                            
Propylene                    
 
     (2550)                                                                  
 ฉ          (             ้     1)                 (             ้     2)             ฉ   
    (                   -        )               Arc View 3.2a        ้         ื    ื 
          ื              Arc View Avenue                                               
                 ื                                                                ื       
                       ้                                       ฝ      ื            ื  
 
         (2549)                         ั                                           
       ั             ็  ั                                                   ็        68.5 
         ็  ั                      ็        16.7               ื  ั              
                 ็        14.8         ้                                                   
                     ั          ้  3  ั      ้                         ื                        
              ็                    
 
3. แบบจ าลองและโปรแกรมท่ีเกี่ยวข้อง 
 

3.1 โปรแกรมอโลฮา ALOHA : (Ariel Location of Hazardous Atmosphere)  
 ื                                   ฉ                             

                        ื                 ฉ   ฉ         ฝึ                 
  ื                        ื                                            ็    ื  
                                                                                 
       1,000       
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ALOHA                    ื                            ็                     
                                    ้           ื    ื        ้                

 
ALOHA   ็            National Oceanic and Atmospheric Administration 

(NOAA)              Environmental Protection Agency (EPA). 
 

                ALOHA      ฏ          ้         ้ 
1.1.1                                                 

                 ื้                       ื้                                       ื     
                                 

1.1.2         ื                                    ALOHA's library  
1.1.3                              
1.1.4                                                                        

            
1.1.5                                        (threat zone)  ้ื             

                
-  ้ื                           (Toxicity) 
-  ้ื               ฟ (Flammability) 
-  ้ื                           (Thermal Radiation) 
-  ้ื                         ื          (Damaging Overpressure) 

 
                        (Threat zone)         ็     LOCs (Level of 
Concern)       ็                               (Threshold Value of a Hazard)             
               3             ALOHA                 ็                     ื          
               ็         ็                                                   ื    ็       
                             
 
                                             ้                              
 ้ื               ฟ                                      ื                           
                                                                                           ฟ 
                 ฟ                 ฟ   ื                                             
           ้    ็                                     ็             ฟ         ALOHA         
  ื      ฉ                    ้ื                                    ฟ                  
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-          MARPLOT  
-         Esri's ArcView   
-         ArcMap  
- Google Maps  
- Google Earth  

 
3.1.1                                              
         ื              ็           ื้                                      

-              ้  (Location)            ื                            ื        
              ้                                                                                 
                                             (Time Zone)       

 
-                (Building Type)  
                                 ALOHA                          

                                        ้                                              
                                                            ALOHA                    
           ื                            (                      ื                       
                                                                           ื       
               ิ         ้           1.0                                                 
                    )  

 
-            ALOHA                         ื          Enclosed office 

building, Single storied buildings, Double storied buildings   ื                        
                            

 
-             ื   Enclosed office building ALOHA              

                            0.5   ื                               ิ              
                                   A heating, ventilating, and air conditioning (HVAC) 
system –    The American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers                                                  0.5-1.0                     
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-             ื   Single or Double storied buildings   ALOHA         
                                                                             ิ    
                         ็   ,                                              

 

 
-                                 ้           ็          ้    ื           

                              ็  ๆ                    ็   ้   
 
-                                          ้        ็                 
                               ้                                      

                        ้                                                                
(                        ื              )                                       ็       ื 
  ็                 (ALOHA  ื                           ็  68 ° F/20 ° C. ) 

 
-                    ื                                 ื            

             ื              ื                  ็  Single or double storied building 
type                                                   ื             ื   Sheltered 
buildings                                       ๆ            ื                    ็           ็ 
    ิ   ้                       ื   Unsheltered buildings          ้ื                       
                   ้   ้                     ื                ็  Unsheltered surroundings 
  ื                                                              Sheltered buildings 

 
-            (Date and Time)                                   

  ื       ฬ                      ้    ื                   ้        
 

3.1.2      ื                                    ALOHA's library  
  ALOHA                                 ็                                 
                                                                 ็                   
         ็      ็                                        100                               
5                             ื                         
 

3.1.3                            
                                                       ้ 
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-       ็               (Wind Speed and Direction) 
   ื    ็                ็         ื                     ื               

                 ALOHA                             ็                            
  ็                        ื                   ็        ็             ็          ื        
                        ็               ื                        A OHA 
                           

 
N   = 0        ื  360      
NNE   =  22.5      
NE   = 45      
ENE   =  67.5      
E   =  90      
ESE   =  112.5      
SE   =  135      
SSE   =  157.5      
S   =  180      
SSW   =  202.5      
SW   =  225      
WSW   =  247.5      
W   =  270      
WNW   =  292.5      
NW   =  315      
NNW   =  337.5      
 

-                        (Wind Measurement Height) 
         ALOHA                                     ็            

     ื                           ้ื                                                     ้  
      ็             ็      ้                                  100                     
         ื                                       

 
-                 ้ื     (Ground Roughness) 
                 ้ื       ็                                        ื   

                    ื           ื้                                              ื         
                ้ื                ื        ็                 ั่  ่                   
          ้ื                        
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-  ALOHA                               ้ื       ้ื                   
                  ั่  ่                                                     
      ็                                                      LOC                          
                       ื                   ื้         

 
-               ฆ (Cloud Cover) 
                  ฆ      ื                                               

                                                                       ็      (Puddle) 
                                                       ็      ้                         
         ฆ                     ็  10, 5     0       ็         ็                        ฆ
                            ฆ                  ฆ                    

 
-                  (Air Temperature) 
                                                                                 

                                                                                        
                                       ้    ื                                         
                                         ้                            

 
-                         (Stability Class) 
                        ื                                      ์   

                                         ็       A, B, C, D, E     F           A 
                                                                       ็          
                                       ฆ          ฟ้                          ื  
                                A OHA                         

 
-              (Inversion Height) 
          ื           ้              ็   ้                         

 ้ื             ้                                                                    
                                                                                   
                                           Gaussian                   ื            
                        Heavy gas                  

 
-      ื้           (Humidity Relative) 
      ื้          ื                       ้                       ้      

             ้                                                      ้       ื้           
      ็        ็             ้                                    ้                        
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                    ้                                      ้                         
ALOHA            ื้                                                                 
                                                             

 
3.1.4 ใส่แหล่งก าเนิดสารเคมี และอธิบายถึงสถานการณ์ที่มีการรั่วไหลออกจากภาชนะ

บรรจุ 
    ALOHA                                                       4 
                    
 

1.                  (Direct) 
2.                                   ้ื  (Puddle) 
3.                                      ื           (Tank) 
4.                              ้              ื   ็        (Gas Pipeline) 

 
                                                         ๆ             2 
 

 ตารางท่ี 2                                              ALOHA  
 

Source Toxic Scenarios Fire Scenarios Explosion 
Scenarios 

Direct    
Direct Release  Toxic Vapor 

Cloud 
Flammable Area 
(Flash Fire) 

Cloud Explosion 
Vapor 

Puddle    
Evaporating  Toxic Vapor 

Cloud 
Flammable Area 
(Flash Fire) 

Vapor Cloud 
Explosion 

Burning (Pool Fire)  Pool Fire  
Tank    
Not Burning  Toxic Vapor 

Cloud 
Flammable Area 
(Flash Fire) 

Vapor Cloud 
Explosion 

Burning  Jet Fire or Pool Fire  
BLEVE  BLEVE (Fireball and 

Pool Fire) 
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ตารางท่ี 2  (   ) 
 

Source Toxic Scenarios Fire Scenarios Explosion 
Scenarios 

Gas Pipeline    
Not Burning  Toxic Vapor 

Cloud 
Flammable Area 
(Flash Fire) 

Vapor Cloud 
Explosion 

Burning (Jet Fire)  Jet Fire  
 
ที่มา: U.S. Environmental Protection Agency (2007) 
 
           ALOHA                      ็                                   
                                              ็                                     
                               (air dispersion model)                        
   ื                                                  ้ ALOHA                    
                                                                 ื  ้ื       ฟ     
                    ้                                                                      
         
 

ALOHA           ั             ็                       ฟิ                     
                                        ฉ   ฉ     ื                                 
ฉ   ฉ   
 
                         (Dispersion Model) 
 

                                                                          
    ๆ                          ื                                         ้              
              ื                                                                        
       ฉ     ้                 ั            ้                                             
 ้                                                             ื                   
                  ็  

 
ALOHA                                                                 

                           ื          ้ื                                             ้       
             ็     (Toxicity),        ฟ (Flammability),               (Thermal radiation) 
  ื                 (Overpressure)  (         :                                       ็ 
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              ฟ        ็                ็          ้  )                                       
            ็                  

 
                                 ื                                       

                   ื                                            ้ ฉ                 
                    ื                (                 )                        ื   
  ็      

 
 ALOHA                                                              
                   ็                    ื                  ื                ื             
                       (LOCs)                 ็               (Threat zone plot)  
 

   ALOHA                                     ็               Gaussian     
heavy gas 

 
          Gussian                                                           

                                                                                    
                                                                                  1 

 
 
 
 
 
 
 
 

 
 
ภาพที่ 1                            Gussian 
 
ที่มา: U.S. Environmental Protection Agency (2007) 

 
           Heavy gas                                 ้                  

  ื             ้                                                                     
       2 
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ภาพที่ 2                                    
 
ที่มา: U.S. Environmental Protection Agency (2007) 

 
                                       (Fires and Explosions) 
 

ALOHA                         ฟ                          6          ้ 
 
1. Flash fires (Flammable area)  ื                                       

          ื                                      ฟ                      ื                     
ALOHA              ้ื                                                                   
                       UEL     LEL       ้  ALOHA                                 ฟ ฉ    
                                 ็     ALOHA     60%     LEL   ็                   
    10% LEL                ื   

 
2. Jet fire  ื                                  ื                                  

                               ื                       ALOHA                        
            ฟ               ื                                ALOHA                     
            ื              ็              ฟ ALOHA             ฟ      ้         ้ 
                        ็        ็    ALOHA                                           
                                    ฟ                                 ้  Jet fire     
                                         ็                       BLEVE                 

 
3. Pool fire  ื                                                            ฟ   

      ้                   ้                                ALOHA                    
     ฟ   ื้                       ้           ้      ฟ                              BLEVE    
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   ื                      Jet fire         ้         ALOHA                              
  ื                   

 
4.            ื                    ื   (Boiling Liquid Expanding Vapor 

Explosions: BLEVE)  ื                                                        ื             
      ็       ฟ                       ๆ         ้                                  
  ้             ็      ้ 
 

-                                                        
-                                               ้  
-                                               ้                   ื   
-           ื      ฟ                                   ็        ื      

           ื้               
-                      ื        ื               
-                               ื       
 

ALOHA                  ฉ         ฟ      ้                                     
       ฟ                                              ื      ื                     
          ื            ็                        BLEVE  ื                              
       ฟ                                                                           ็ 
                       

 
5. Fireball  ื                   ็     ฟ                      ้              

          ฟ                  ื                                                ้         
                 BLEVE   ื                 BLEVE ALOHA    ื              fireball      
ALOHA                   fireball     ็                      ฟ      ALOHA         
  ้                fireball     Poolfire                BLEVE         ็                   
              ้  

 
6. Vapor cloud explosions                               ฟ                  

    ื           ฟ                ็   ้                                                    ็ 
  ื                        ๆ           ้             ็      ้ 

 
-                             ื                                 ฟ            

         ้   ื                                     
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-                                                            ็     
     

-                                    ฉ                           
 

3.1.5                  (threat zone) 
                                                                      

                    ็  Tank      ้     5           ้ 
 
  3.1.5.1 Toxic Vapor Cloud   ื                         ้ื                       

                                                   ALOHA          ื้                         3 
 ้ื            

  -                                                            ้         
                                               ื              

  -                                                            ้              
                                      ็          ื                 ็              ื    
                                    

  -    ื                                                       ้         
                                 ื    

 
  3.1.5.2 Flammable Area (Flash Fire)       ื                      

                       ฟ                    ฟ             ็                               
       ้                 ฟ                                                                   ื   
                                                               ็                        
                   ๆ       ฟ                        ็             Flash Fire             
                     ื      ็                     ALOHA          ้ื      ็     LEL (Lower 
Explosive Limit)        ็                                ื้        ้                              
                                             ็  3  ้ื            

 
  -      ื   ้ื              LEL                             ็  100%     LEL 
  -      ื   ้ื              LEL                             ็  60%     LEL 
  -    ื    ื   ้ื              LEL                             ็  10%     LEL 
 
  3.1.5.3  Vapor Cloud Explosion         ื                                 

  ื                                             ฟ                          ็   ื          
(Overpressure)  ื                                                           ็       ็ 
  ื                      ็   ๆ                   ื                                           
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Vapor Cloud Explosion                                                  ALOHA   
       ื้                      ื          3               

 
  -       ็  ้ื                         ื          8.0 psi                  

                     
  -       ็  ้ื                         ื          3.5 psi                        

     ็          
  -    ื    ็  ้ื                         ื          1.0 psi                     

                 
 

                  ื          (Overpressure Levels of Concern: LOC) 
  ็                              ื                                  ALOHA          ็ 
                                                  3 

 
ตารางท่ี 3                              ื                      
 

Overpressure* 
(psig) 

Expected Damage 

0.04 Loud noise (143 dB); sonic boom glass failure. 
0.15 Typical pressure for glass failure. 
0.40 Limited minor structural damage. 

0.50-1.0 Windows usually shattered; some window frame damage. 
0.70 Minor damage to house structures. 
1.0 Partial demolition of houses; made uninhabitable. 

1.0-2.0 Corrugated metal panels fail and buckle. Housing wood 
panels blown in. 

1.0-8.0 Range for slight to serious laceration injuries from flying glass 
and other missiles. 

2.0 Partial collapse of walls and roofs of houses. 
2.0-3.0 Non-reinforced concrete or cinder block walls shattered. 
2.4-12.2 Range for 1-90% eardrum rupture among exposed 

populations. 
2.5 50% destruction of home brickwork. 
3.0 Steel frame building distorted and pulled away from 

foundation. 
5.0 Wooden utility poles snapped. 
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ตารางท่ี 3  (   ) 
 

Overpressure* 
(psig) 

Expected Damage 

5.0-7.0 Nearly complete destruction of houses. 
7.0 Loaded train cars overturned. 
9.0 Loaded train box cars demolished. 
10.0 Probable total building destruction. 

14.5-29.0 Range for the 1-99% fatalities among exposed populations 
due to direct blast effects. 

* These are peak pressures formed in excess of normal atmospheric pressure by 
blast and shock waves. 

 
ที่มา: U.S. Environmental Protection Agency (2007) 

 
  3.1.5.4    Jet Fire  ื         ฟ                      ื             ฟ       ็ 

                                                     ฟ                                   ฟ
                  ้                                                                      
                4 

 
  3.1.5.5 Fireball                        Boiling Liquid Expanding Vapor 

Explosion (BLEVE)         ื           ฟ          ็                                      ื 
                                            ื         ื                                

 
          ALOHA          ื้                            Jet Fire     Fireball 

3  ้ื            
 
   -       ็  ้ื                                     10 kW/m2              

                  60        
  -      ็  ้ื                                     5 kW/m2                     

     ็     ฟ             2(2nd degree Burn)       60        
  -    ื    ็  ้ื                                     2 kW/m2                  

        ็   ็           60        
                            ้                                                 

                                 ็       ็                                            
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        ALOHA   ็                                                    ้                    
                                     

 
                                ็   ื                    (2nd Degree 

Burns)                ้                                                  ื              
                               ื้                                ็  ้                         
                                                                                          
                                                       ็                         4 

 
ตารางท่ี 4                               ็   
 

Radiation Intensity 
(kW/m2) 

Time for Severe Pain (s) Time for 2nd Degree 
Burns (s) 

1 115 663 
2 45 187 
3 27 92 
4 18 57 
5 13 40 
6 11 30 
8 7 20 

10 5 14 
12 4 11 

 
ที่มา: U.S. Environmental Protection Agency (2007) 

 
ชิ้นส่วนที่เป็นอันตราย (Hazardous fragments)                                          

                             ้           ้          ็                      ื               
                ้          ็                 2           ๆ                           
    ้ื               ALOHA                             ้          ็         

                                ้                    ้          ็                   
                ้          ้                                ้   ้                             
             ้          ็                                  ้ื                    
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4. สภาพปัจจุบันของระบบทางพิเศษ 
    

             ิ        
 

     ั                               (   .)                         ิ               7 
               ื               3                 207.9                   ้ื    
                                                                     ๆ             ้ 

 
  1.          ฉ          (             ้     1)            27.1                       
 

-          -     ื          8.9            ิ           29        2524 
-      -     ื          7.9            ิ           17        2526 
-            -     ื          10.3            ิ           5         2530 
 

                            ้ -            ฉ                    3          ื       
                                                                ิ           19        
2539 

-                  ิ           7  ฤ        2539 
-                     ิ           15            2540 

   
  2.                (             ้     2)            38.4                      
 

-      A                                                           9 
        12.4              ิ           2         2536 

 
-      B                ื                                                   

  ื                   ฉ                                  9.4            ิ           6 
       2539 

 
-      C   ื                   A                                         

        8.0            ิ            2         2536 
 
-      D                   9                           8.6            ิ 

          1         2543 
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  3.         ฉ       (                    -         )  
 

                                         5.5                     18.7             
             -                                               ฉ           ิ          
          ื         6        2539 

 
  4.                   (                -       )  
 

                            55.0                                     -              
(  . 2+500)             (  .55+ 350)   ิ                   ื         4            2543 

 
  5.                   (                   -       ็ )  
 

           32                                      -                  1       
         -                 ื                                                          22 
           ิ           2         2541             2            -               10 
           ิ           1  ฤ        2542 

 
  6.                     ้     3            S1 
 

                            ฉ                                 ฉ            
                         ื                                   4.7            ิ          
  ื         15          2548 

 
  7.                         -         ์ 
 

                 ื                                                       2-
            ์                        ์                       ้                           
                                                                        34 (     -
       )                      22.50             ิ                           ็           
                       15  ฤ        2550      ิ                  ็            (          -
         ์)          23        2552 (                 ์-              ็                   
 ั                    ็                    ) 
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  8.                             -                          
 
                          ื                 ฉ                              

         ฉ      ื                                           9.50             ิ 
           ื         23        2552         ้                          (   .)              
             ื               3           ้ 

 
      -                                         ื                                     ื  

                                                                                       
                                        ิ            ื         23        2552 

 
      -      ื                          (      -         ์)                        

              ื    ื                                          (      -         ์)       
                                                            ้    ิ            ื         30 
        2552 

 
      -      ื       ฉ            84      (     ื                          (       -    

      ์)                       )                 ื                                       
                                     ั                               ้   ็               
                                                        ้    ิ            ื         23 
        2554 

 
  ื                  ้                          ้ื                       ้       ็ 

                     3                            ฉ          (             ้     1)    
            (             ้     2 )         ฉ      (                   -        )      
                  3-4 
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ภาพที่ 3                     ้      
 

ที่มา:                       (2014) 

                        
               

                
         

               

            
      

                       ฉ   
    

         ฉ      
    

               7        -
       

             
           -          ์         ์-            
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ภาพที่ 4                                    
 
ที่มา:                       (2014) 

 

         ฉ          

               

        ฉ       
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ตารางท่ี 5                 ี 2556                      ฉ          
 

  ื   
ปริมาณรถ 

4     6 - 10             10          
     ฉ     /          ฉ     /          ฉ     /          ฉ     /     

       5,293,167 170,747 57,662 1,860 7,707 249 5,358,536 172,856 
           4,912,271 175,438 58,881 2,103 7,325 262 4,978,477 177,803 
       5,547,564 178,954 67,436 2,175 8,087 261 5,623,087 181,390 
       4,802,686 160,090 57,683 1,923 7,276 243 4,867,645 162,255 
 ฤ      5,337,820 172,188 64,858 2,092 8,445 272 5,411,123 174,552 
         5,411,619 180,387 64,408 2,147 8,085 270 5,484,112 182,804 
   ฎ    5,607,147 180,876 66,494 2,145 8,088 261 5,681,729 183,282 
        5,740,575 185,180 67,731 2,185 8,561 276 5,816,867 187,641 
        5,474,560 182,485 64,584 2,153 7,824 261 5,546,968 184,899 
       5,559,057 179,324 59,306 1,913 8,745 282 5,627,108 181,520 
 ฤ        5,584,563 186,152 64,528 2,151 9,261 309 5,658,352 188,612 
        5,270,212 170,007 58,260 1,879 8,871 286 5,337,343 172,172 
รวม 64,541,241 - 751,831 - 98,275 - 65,391,347 - 
เฉลี่ย / วัน - 176,819 - 2,061 - 269 - 179,149 

 
ที่มา:                        (2014) 
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ตารางท่ี 6                 ี 2556                            
 

  ื   
ปริมาณรถ 

4     6 - 10             10          
     ฉ     /          ฉ     /          ฉ     /          ฉ     /     

       20,088,111 648,004 318,112 10,262 25,664 828 20,431,887 659,093 
           18,474,009 659,786 317,312 11,333 23,498 839 18,814,819 671,958 
       21,310,240 687,427 357,845 11,543 27,865 899 21,695,950 699,869 
       18,501,583 616,719 308,087 10,270 23,812 794 18,833,482 627,783 
 ฤ      20,125,248 649,202 333,392 10,755 26,657 860 20,485,297 660,816 
         19,788,356 659,612 326,346 10,878 24,627 821 20,139,329 671,311 
   ฎ    20,238,083 652,841 336,079 10,841 24,824 801 20,598,986 664,483 
        20,663,803 666,574 347,661 11,215 24,650 795 21,036,114 678,584 
        19,513,337 650,445 325,438 10,848 23,013 767 19,861,788 662,060 
       20,285,859 654,383 296,356 9,560 23,534 759 20,605,749 664,702 
 ฤ        19,791,520 659,717 309,594 10,320 23,846 795 20,124,960 670,832 
        18,751,624 604,891 266,348 8,592 22,842 737 19,040,814 614,220 
รวม 237,531,773 - 3,842,570 - 294,832 - 241,669,175 - 
เฉลี่ย / วัน - 650,800 - 10,535 - 808 - 662,143 

 
ที่มา:                        (2014) 
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ตารางท่ี 7                 ี 2556                     ฉ       
 

  ื   
ปริมาณรถ 

4     6 - 10             10          
     ฉ     /          ฉ     /          ฉ     /          ฉ     /     

       11,215,858 361,802 302,688 9,764 60,984 1,967 11,579,530 373,533 
           10,318,914 368,533 285,779 10,206 54,926 1,962 10,659,619 380,701 
       11,605,717 374,378 323,079 10,422 62,479 2,015 11,991,275 386,815 
       10,168,097 338,937 278,943 9,298 58,328 1,944 10,505,368 350,179 
 ฤ      10,983,840 354,317 307,019 9,904 65,251 2,105 11,356,110 366,326 
         10,881,114 362,704 301,506 10,050 61,640 2,055 11,244,260 374,809 
   ฎ    11,127,805 358,961 306,900 9,900 62,023 2,001 11,496,728 370,862 
        11,323,997 365,290 314,876 10,157 63,903 2,061 11,702,776 377,509 
        10,688,889 356,296 294,807 9,827 57,797 1,927 11,041,493 368,050 
       11,119,756 358,702 296,178 9,554 60,691 1,958 11,476,625 370,214 
 ฤ        10,848,288 361,610 305,714 10,190 62,660 2,089 11,216,662 373,889 
        10,519,249 339,331 281,724 9,088 58,596 1,890 10,859,569 350,309 
รวม 130,801,524 - 3,599,213 - 729,278 - 135,130,015 - 
เฉลี่ย / วัน - 358,405 - 9,863 - 1,998 - 370,266 

 
ที่มา:                        (2014) 
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ตารางท่ี 8                              ้     ี 2548-2556 
 

ปี 
จ านวนอุบัติเหตุ 

(ครั้ง) 
จ านวนรถที่เกิด
อุบัติเหตุ (คัน) 

จ านวนผู้บาดเจ็บ 
(คน) 

จ านวน
ผู้เสียชีวิต (คน) 

2548 1,226 1,946  535 17 

2549 1,161 1,808  513 14 

2550 1,151 1,723 401 12 

2551 1,054 1,736 439 10 

2552 998 1,645 552 15 

2553 1,145 1,878 573 20 

2554 1,408 2,408 615 23 

2555 1,514 2,568 615 15 

2556 1,712 2,675 609 16 

เฉลี่ย/ปี 1,263 2,090 539 16 
 
ที่มา:                       (2014) 
 
ตารางท่ี 9                            ี 2556 
 

เดือน 
จ านวนอุบัติเหตุ 

(ครั้ง) 
จ านวนผู้บาดเจ็บ 

(คน) 
จ านวนผู้เสียชีวิต 

(คน) 
จ านวนรถที่เกิด
อุบัติเหตุ (คัน) 

 . .-56 155 39 0 227 

 . .-56 139 84 1 197 

  . .-56 154 54 2 256 

  . .-56 108 36 1 145 

 . .-56 134 35 1 220 

  . .-56 149 52 1 219 

 . .-56 121 49 1 195 

 . .-56 153 56 2 242 
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ตารางท่ี 9  (   ) 
 

เดือน 
จ านวนอุบัติเหตุ 

(ครั้ง) 
จ านวนผู้บาดเจ็บ 

(คน) 
จ านวนผู้เสียชีวิต 

(คน) 
จ านวนรถที่เกิด
อุบัติเหตุ (คัน) 

 . .-56 154 43 4 245 

 . .-56 114 57 0 195 

 . .-56 118 60 1 226 

 . .-56 108 53 4 205 

รวม 1,607 618 18 2,572 

เฉลี่ย/เดือน 133.92 51.50 1.50 214.33 

เฉลี่ย/วัน 4.40 1.69 0.05 7.05 
 

ที่มา:                       (2014) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



38 

 

อุปกรณ์และวิธีการ 
 

อุปกรณ์ 
 

1.1            intel® Core i5-2410M  Processor CPU 2.30 GHz1            
             

 
1.2         ALOHA Version 5.4.4 

ALOHA (Areal Locations of Hazardous Atmospheres)  ื                
            ื            ้ื                            ื                            ้ื            
ฟ ้                   ฟ                          ้ื                                 ็ 
                 ้     Office of Emergency Management    Emergency Response 
Division, US Environment Protection 

 
1.3         Google Earth Version 7.1.1.1888  

Google Earth   ็   ฟ                                                       
            ้                        ื                     

 
1.4         Google SketchUp Version 8.0.16846 

Google SketchUp   ็   ฟ                      3                  ั       
                               2                      @Last Software    ั       
                 ื้   ฟ                 ื               SketchUp                   ฟ       
Google Earth 

 
วิธีการ 

 
1.                 
                     ็                 ื                                                

                                                           ้                                 
                                                                                         
                                               ALOHA                                
              Google Earth  

 
     1.1                                                       ้                       
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                                           ้ื                                ้    
                  ้                                                            
               ้     74                 10 

 
ตารางท่ี 10      ื                                    
 

                            

1   ฬ                   254                                 
              10330 

2                    119           4                       
10110 

3                          10                                         
                       10170 

4                  3              1                          
              10220 

5                        50                                     
              10900 

6                       1761                               
                    

7                               
         

60                                    
              10510 

8                                
          ็            

328                                 
                               10400  

9                       1110                                        
               10900   

10                           
            

126                                    
              10140  

11                           
                                

83      8,               -       ,        
                                         
10150 

12                           
              ื  

1518            ฎ   1                  
    ื                 10800 

13                            140      ื                       
              10530  
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ตารางท่ี 10  (   ) 
 

                            

14                            
        

2         ้                  ฆ         
              10120 

15                            
                                

122                                   
                  10400 

16                            
                           

 225                     
              10310 

17                               
    

399                                   
              10300 

18                            
             

264              ์               ์     
                          10100 

19                   6/248              110              
                              10160 

20                       2                                  
                        10200  

21                           110/1-4          ื           
              10210 

22                          131/1                                
              10300 

23                         6                         
              10220 

24                        ฟ     
                

16                   (  .2)        
              10250 

25                 ฬ         
         

3                               
              10200 

26                  ฏ                                                 
                              10200 

27                                  272           6                       
                   10400 

28                                      TST TOWER   ้  21 - 22        21 
                     9                
                ฯ 10900 
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ตารางที่ 10  (   ) 
 

                            

29                                 90/9-17                1   ้  6-8         
   ื                                     
10500  

30                       306             107                ิ 
              10240  

31                 ฏ          39/1                                
                     10900 

32                 ฏ       172                                     
              10600 

33                 ฏ        ็ 
          

1061           15                     
                             10600 

34                 ฏ              9                                
                     10220 

35                 ฏ         295                                     
10300  

36                 ฏ           1                                 
              10300 

37                                                        ิ 
              10240 

38                            114             23                        
10110 

39                    2410/2                        
              10900  

40                               
   

          ็            ้  17             
                             10400  

41                    31                                   
                        10200  

42                 235                                      
              

43                        126 / 1                         
              10400 
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ตารางท่ี 10  (   ) 
 

                            

44                ฉ    ฉ              
             

120                  ้           ้  
                      10100 

45                      592              24                
       ิ               10240 

46                          19/1                         
              10160  

47                           489                            
                      10520 

48                    ื           
                  

133                                    
                          10310 

49                      (        ฝึ 
                  ) 

4095/26                   17    
                         
              10400 

50                     215                                   
              10120 

51                           298                 /          
              10260  

52                   1                                   
                             10250 

53                99/79                             
                          10170 

54                        
             

111             30                     
                                 
10600  

55                                                           
                         10600  

56                                  
           

141/53-4             ,        ,         
                             , 10500    

57          ้                 64                                       
             10400 
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ตารางท่ี 10  (   ) 
 

                            

58                        317/6                                
                   10400 

59                       ื  504/57        ็                       
                           10600 

60                         171/2        2                         
                        10220  

61                                  2/1                                  
              10400 

62                                 
      

109/1                .12            
              10230 

63                               
       

                         ฯ   ้  3     
                                10400 

64                          ฎ      315                                     
10400  

65                 ื   1032/355                           
                      10900 

66                         2010              36                   
               10700  

67                   -     ่         1771/1              37    
                                
              10250 

68                         833           1                        
              10330 

69                                  
              

   ฉ                     
              10520 

70                                 
   ื  

1518            ฎ   1               
       ื                 10800 

71                              118         3                            
      ิ               10240 

72                    ฬ       54               6                
                         10210 

 



44 

 

ตารางท่ี 10  (   ) 
 

                            

73                  68               21                    
                      10310 

74                ์        399                   25            
              10150 

 
 
ที่มา :                                 2014 ,           . 2014  
 

1.2                          
                               ้   ้   ็                                  

                                                                     ี 2556                   
                    ALOHA                                  ื้                   
         ฆ          ็                11-13 
 
ตารางท่ี 11                                            
 

CLIMATOLOGICAL DATA FOR THE PERIOD 2013-2013  
Station BANGKOK 

METROPOLIS 
Elevation of station above MSL 3.01   Meters 

Index 
Station 

48455 Height of barometer above MSL 4.27   Meters 

Latitude 13° 43' 35.0" 
N 

Height of Thermometer above 
ground 

1.25   Meters 

Longitude 100° 33' 36.0" 
E 

Height of wind vane above 
ground 

10   Meters 

    Height of rainguage 0.87   Meters 

 
ที่มา :                  2014 
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ตารางท่ี 12                 ี 2556  
 

Elements 

Temperature(Celsius) 

Mean Max. Ext.Max. Mean Min. Ext.Min. Mean 

N-Years 1 1 1 1 1 

JAN 33.1 35.2 23.9 21.7 27.9 

FEB 34.7 37.1 26.2 23.9 29.7 

MAR 35.6 40.1 27.3 23 30.2 

APR 36.3 39.5 27.8 24.1 31 

MAY 36.5 39.4 27.8 25.1 31.2 

JUN 34.1 37.1 26.5 25 29.1 

JUL 33 36.2 26.1 25 28.5 

AUG 33.9 35.3 26 24.2 28.7 

SEP 32.7 36.9 25.6 23.6 28.1 

OCT 32.9 35.7 25.3 23.3 28.3 

NOV 33.3 35.9 25.3 23.4 28.4 

DEC 30.8 34 21.1 17.8 25.2 

Annual 33.9 40.1 25.7 17.8 28.9 
 
ที่มา :                  2014 
 
ตารางท่ี 13              ื้                            ฆ          ็     ี 2556  
 

Elements 

Relative Humidity (%) Cloud 
Amount(1-

10) 

Wind (Knots) 

Mean Mean 
Max. 

Mean 
Min. 

Ext. 
Min. 

Mean Prev. 
Wind 

Mean Max. 

N-Years 1 1 1 1 1 1 1 1 

JAN 67 83 48 34 5 SE 1.4 15 
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ตารางท่ี 13  (   )  
 

Elements 

Relative Humidity (%) Cloud 
Amount(1-

10) 

Wind (Knots) 

Mean Mean 
Max. 

Mean 
Min. 

Ext. 
Min. 

Mean Prev. 
Wind 

Mean Max. 

N-Years 1 1 1 1 1 1 1 1 

FEB 70 86 51 38 6 S 1.8 15 

MAR 73 87 53 24 5 S 2.2 16 

APR 71 87 51 34 6 SW 2.3 20 

MAY 72 89 54 41 7 S 2.3 16 

JUN 80 93 63 47 8 SW 1.9 16 

JUL 79 91 65 52 8 SW 2.3 22 

AUG 79 92 62 53 8 SW 2.1 16 

SEP 83 94 67 47 8 S 2.2 16 

OCT 79 92 62 47 7 E 1.6 15 

NOV 73 86 58 38 6 E 1.7 14 

DEC 63 79 46 33 5 E 1.8 12 

Annual 74.2 88.3 56.5 24 6.6 - 2 22 
 
ที่มา :                  2014 
 

            12-14             ื             36.5                ื        ็          ฉ    
               ี 2556      ื้          63%   ื        ็      ื้          ฉ                        
         ฆ         5          ็       2        ็                          ALOHA 
  ื                                        

 
1.3                          

                                                                               
      /                 ้                                ้                     14-15 
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ตารางท่ี 14                                ้                            
 

บริษัท/ห้างหุ้นส่วน จ านวนรถขนส่ง
ที่ข้ึนทะเบียน 

หมายเหตุ 

1.           .       (     ) 1   

2.                                175                          
   .       (     ) 

3.                            85                            
       ฯ 

4.                              54                          
          ฯ 

5.                                   3                          
          ฯ 

6.                                  3                          
          ฯ 

7.                             1                          
          ฯ 

8.                               4                          
          ฯ 

9.              (        )        3                          
          ฯ 

10.             ้                   121                          
        ฯ 

11.                         1                          
        ฯ 

12.                                     1                          
        ฯ 

    452   

 
 
ที่มา :                  2014 
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ตารางท่ี 15                                ้                                                
 

      /             

             ้                             (    ) 

    (   ) <10,000 10,001-
15,000 

15,001-
17,790 

17,800 17,801-
20,000 

20,001-
25,000 

25,001-
30,000 

>30,000 

1.           .       (     ) 0 0 0 0 1 0 0 0 1 
2.                                0 0 2 35 30 0 0 108 175 
3.                            3 0 24 36 1 4 0 17 85 
4.                              11 0 0 18 7 0 0 18 54 
5.                                    0 0 0 3 0 0 0 0 3 
6.                                  0 0 1 2 0 0 0 0 3 
7.                             0 0 1 0 0 0 0 0 1 
8.                               0 0 0 4 0 0 0 0 4 
9.              (        )        1 1 1 0 0 0 0 0 3 
10.             ้                   13 5 6 23 19 10 0 45 121 
11.                         0 0 0 1 0 0 0 0 1 
12.                                     0 0 0 1 0 0 0 0 1 

    28 6 35 123 58 14 0 188 452 

 
ที่มา :                  2014 
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2.                                                  
                    ้ื      ื                                                     
                        ้     3       ื                                                      
                                                                                
                                         ้     3       ื          ้                            
                               ฉ                                                      
           5 
 

 
 

ภาพที่ 5                          ้     3       ื                   

                           
 

3.                                                                             
ๆ                                                                                 
             ้   
       3.1                                      ั        ็                          
            70/30   ื  60/40                                                       
        ALOHA              ื                 ็                      ื                
                                   ื                                     ็                 
             ้                                                                           
     ื                   17,800        ื                       ้                    
                 
 

                 
                       

                 ็      ้  
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      3.2       ้                           
                                  ้   ้   ็                                  
                                                                     ี 2556  
 
        3.2.1            ็                                                          
           ี 2556                                                                ื         
                                                  ้                                  
                                                         
 
  3.2.2        ็                               ็                     ็    2 
 ็               12   ื        ็       ็    ฉ      ้  ี 2556      ็                             
          
  3.2.3                   ้ื                 ้  ็     Urban or Forest 
 ื                ื                          ้ื                                              
 
  3.2.4        ฆ                                                
                                               ฆ                 ้     ื           ฆ   
                             12 
 
  3.2.5                                                              
                           ้     ื                                            ็             
     ็             ื                              ฉ     ี 2556  ื  36.5                          12 
 
  3.2.6                                                              
   ื                                       ื         ้                                        ้ 
                            ้                                    (                   
                  ๆ    )               ฮ                                          
                        
 

3.2.7       ื้                                   ื้      ื            
                ฏ        ฝ                 ื      ๆ    ็                       ้  ื       
     ื้           63    ื        ็          ื้  ฉ                 ี 2556 
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ผลและวิจารณ์ 
 
1.                                                 ALOHA 
                 ื               ็                                                

                                                                        10               
          17,800                                           ็                              
                                36.5                    ็    2  ็                       
                      ื้          63%               ALOHA Version 5.4.4  

 
                                                  ื                             

(Tank)      ALOHA                 3         ื  
 
1.                                    
2.                             
3.              BLEVE 
 
                                                    ้ื         ็                ื้         

          ฟ     ้ื               ื                                 
 
                                                                                   

  ็     ิ                    Jet fire                       ฟ      ้     Jet fire         
                                    ฟ         ALOHA                                
          ้   

 
       BLEVE (           ื                    ื  )   ื                       

  ็        ื                 ื้                   ้                       BLEVE   ้            
                                            ฟ (Fireball)                       BLEVE 
 ื                             ้          ็                           ฟ         ALOHA 
                                         ้  

 
 
 
 
 
 
 



52 

 

1.1                                                          ALOHA 
  
1.1.1                                                          ็  ื้         ็ 

              (Toxic area of the vapor cloud)                6 
 

 
 

ภาพที่ 6  Footprint  ้ื         ็               (Toxic Area of the Vapor Cloud ) 
 

-       (       ฏ   Footprint)                                 ื         33,000 
ppm                      135       

-                                       ื         17,000 ppm                       
291      

-      ื                                ื         5,500  ppm                       
329      

 
1.1.2                                                          ็  ื้         ็ 

 ้ื       ฟ           (Flammable Area of the Vapor Cloud)                7 
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ภาพที่ 7  Footprint  ้ื       ฟ           (Flammable area of the vapor cloud) 
 
-                       171                   LEL      ็                          

        21,000                  ื  100% LEL 
-                     222                        ็                                  

12,600                  ื  60% LEL 
-      ื                  512                           2,100                  ื  

10% LEL 
 

1.1.3              ้ื                         ื         (overpressure or 
blast force)                                       8 

 

 
 

ภาพที่ 8  Footprint  ้ื        ื          (Overpressure or Blast force)                   
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-                                          ้ื                  ้ื           
-                      140                    3.5 psi                         ็ 

          
-      ื                  258                    1 psi                 ื            
 

1.1.4              ้ื                                                         
                    Jet fire                9 

 

 
 

ภาพที่ 9  Footprint  ้ื                                                                      
         Jet fire 

 
-               24                                ื         10 kW/sqm  
 -               35        ็  ้ื                                 ื        5 kW/sqm  
-      ื           55       ็  ื้                                 ื        2 kW/sqm 
 

1.1.5              ้ื                                                Fireball 
                BLEVE                10 
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ภาพที่ 10  Footprint  ้ื                                                Fireball              
     BLEVE 
 
 -               246        ็  ื้                                 ื         10 kW/sqm 

  -               347        ็  ้ื                                 ื        5 kW/sqm  
  -      ื           541       ็  ื้                                 ื        2 kW/sqm 
 
                           ALOHA                  ๆ                          
16 
 
ตารางท่ี 16                                                                     
 

Source Toxic Scenarios Fire Scenarios  Explosion Scenarios 

Not Burning  
Toxic Vapor 

Cloud 
Flammable Area 

(Flash Fire) 
Vapor Cloud 

Explosion 

Red 135  meters 171 meters LOC was never 
exceeded 

Orange 191 meters 222 meters 140 meters 

Yellow 329 meters 512 meters 258 meters 
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ตารางท่ี 16  (   ) 
 

Source Toxic Scenarios Fire Scenarios  Explosion Scenarios 

Burning 
 

Jet Fire or Pool 
Fire  

Red 
 

24 meters 
 

Orange 
 

35 meters 
 

Yellow 
 

55 meters 
 

BLEVE 
 

BLEVE (Fireball) 
 

Red 
 

246 meters 
 

Orange 
 

347 meters 
 

Yellow 
 

541 meters 
 

 
2.                            ้                                           

             Google Map                           17 
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ตารางท่ี 17                                                   
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

1   ฬ                   13.7408, 100.5507 2.15249 13.7407, 100.5198 1.22483 13.7347, 100.6042 7.89192 

2                    13.7105, 100.5814 0.0994408 13.7519, 100.5922 4.67317 13.7034, 100.5929 1.48035 

3                          13.682, 100.476 17.0359 13.745, 100.520 19.1525 13.7584, 100.5956 27.1413 

4                  13.769, 100.550 12.6036 13.8874, 100.5392 6.66824 13.8568, 100.6418 4.84052 

5                        13.7694, 100.6284 9.30288 13.8517, 100.5332 3.70146 13.8272, 100.6284 7.05285 

6                        13.7079, 100.5870 5.62367 13.7410, 100.6268 0.234744 13.7414, 100.6046 2.40945 

7                                        13.7663, 100.591 21.0897 13.815, 100.550 20.4852 13.84800,100.639 11.9562 

8                                       
   ็            

13.7287, 100.5519 2.24472 13.7283, 100.5173 1.47141 13.7002, 100.5914 7.2146 

9                       13.7687, 100.5503 4.893 13.8122, 100.5503 1.13656 13.7864, 100.6080 5.86079 

10                                       13.6708, 100.4972 2.06823 13.6944, 100.5261 5.76664 13.6997, 100.5913 11.7272 

11                                       
                    

13.675, 100.483 11.6761 13.695, 100.525 15.8025 13.6739, 100.6060 20.8911 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

12                                   
      ื  

13.7667, 100.5493 6.95596 13.8336, 100.5397 3.06467 13.785, 100.608 10.8101 

13                            13.710, 100.583 33.0794 13.743, 100.637 26.2429 13.863,100.644 22.9727 

14                                    13.7047, 100.5445 1.22812 13.7151, 100.5199 1.95962 13.6987, 100.5903 5.97393 

15                            
                                

13.7691, 100.5507 1.20118 13.7870, 100.5359 2.40647 13.7593, 100.5959 4.75508 

16                            
                           

13.7410, 100.5507 2.07234 13.74318, 100.52018 1.23004 13.7556, 100.5961 7.11351 

17                                   13.7581, 100.5439 4.71487 13.7621, 100.5258 2.71888 13.7596, 100.5955 10.2623 

18                            
             

13.7422, 100.5500 5.13482 13.73753,100.51915 1.85431 13.7571, 100.5956 10.1672 

19                   13.6809, 100.473 15.1353 13.728, 100.517 18.9775 13.69800,100.592 27.2158 

20                       13.7578, 100.5442 5.84534 13.7482, 100.5213 3.44678 13.7571, 100.5956 11.3459 

21                           13.767, 100.548 11.4587 13.8746, 100.5355 1.64634 13.8317, 100.6294 9.53377 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

22                          13.7584, 100.5440 4.85253 13.7724, 100.5294 2.72827 13.7574, 100.5954 9.99907 

23                         13.771, 100.552 15.2359 13.9034, 100.5431 7.88084 13.8823, 100.6488 3.72517 

24                        ฟ          
           

13.7002, 100.5914 8.73013 13.7418, 100.6405 2.33892 13.7384, 100.6042 6.15961 

25                 ฬ                  13.7034, 100.5431 8.09283 13.7491, 100.5215 3.47854 13.7524, 100.5486 6.30693 

26                  ฏ            13.7570, 100.5449 4.79596 13.7548, 100.5232 2.55084 13.7044, 100.5440 7.86143 

27                                  13.7584, 100.5437 1.98655 13.76398, 100.52654 0.0256948 13.7577, 100.5955 7.51182 

28                                13.7664, 100.5486 4.99217 13.81066, 100.54979 1.00217 13.7842, 100.6073 6.00529 

29                                 13.7234, 100.5524 2.32438 13.7192, 100.5189 1.33024 13.6999, 100.5903 6.92018 

30                       13.700, 100.590 10.1443 13.7429, 100.6355 4.03729 13.7917, 100.6107 3.21201 

31                 ฏ          13.7729, 100.5522 5.73094 13.8190, 100.5494 2.97832 13.8029, 100.6155 4.53901 

32                 ฏ       13.7379, 100.5510 6.39984 13.7316, 100.5174 2.79698 13.7564, 100.5970 11.469 

33                 ฏ         ็          13.7344, 100.5510 6.72553 13.7309, 100.5174 3.06044 13.7581, 100.5943 11.7887 

34                 ฏ       13.767, 100.549 25.9935 13.8933, 100.5410 5.62318 13.8494, 100.6392 6.05224 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

35                 ฏ         13.7584, 100.5437 3.96991 13.7678, 100.5281 2.00698 13.7574, 100.5956 9.33513 

36                 ฏ           13.7586, 100.5441 4.21719 13.7680, 100.5281 2.1635 13.7569, 100.5958 9.47514 

37                      13.7692, 100.5505 7.32738 13.7482, 100.6046 1.8824 13.7692, 100.6036 1.90634 

38                            13.7450, 100.5503 1.61079 13.7525, 100.5663 0.788176 13.7376, 100.6042 4.26307 

39                    13.770, 100.5511 10.198 13.8547, 100.5325 5.59384 13.8338, 100.6312 5.47786 

40                                  13.7670, 100.5494 0.99604 13.76806, 100.53818 0.45121 13.7578, 100.5956 6.07268 

41                    13.7449, 100.5503 6.36082 13.7479, 100.5212 3.22711 13.7372, 100.6039 12.3027 

42                 13.6813, 100.4744 4.77571 13.7265, 100.5173 6.9262 13.6990, 100.5900 15.0153 

43                        13.7680, 100.5500 1.64982 13.7876, 100.5364 2.75888 13.7592, 100.5959 4.36979 

44                ฉ    ฉ              
             

13.7585, 100.5447 3.41093 13.75907, 100.52464 1.24658 13.7576, 100.5956 8.91653 

45                      13.7699, 100.5507 8.39393 13.7417, 100.6297 1.51213 13.7491, 100.6046 2.49529 

46                          13.680, 100.471 13.0837 13.725, 100.517 17.5674 13.700, 100.590 25.5078 

47                           13.699, 100.591 23.0231 13.7429, 100.6367 17.9392 13.724, 100.605 21.3347 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

48                    ื           
                  

13.7710, 100.5517 0.291602 13.7812, 100.5337 2.20791 13.7591, 100.5958 4.93615 

49                      (        ฝึ      
             ) 

13.7709, 100.5517 0.667457 13.7556, 100.5529 1.53609 13.7579, 100.5956 4.28315 

50                     13.7202, 100.5527 3.04482 13.71808, 100.51902 0.610167 13.6980, 100.5919 7.47843 

51                          13.6762, 100.6040 0.173434 13.6941, 100.5264 8.46522 13.67626, 100.60427 0.191495 

52                   13.6907, 100.6012 5.21452 13.7421, 100.6396 5.04972 13.6907, 100.6012 5.21452 

53                13.681, 100.473 14.1611 13.7711, 100.5294 14.0845 13.758, 100.596 21.3656 

54                                     13.7260, 100.5524 4.95036 13.7267, 100.5174 1.16741 13.6999, 100.5903 9.55669 

55                       13.6808, 100.4734 6.34626 13.7364, 100.5186 5.16342 13.7584, 100.5956 13.5436 

56                                     
        

13.7272, 100.5522 3.13608 13.72744, 100.51744 0.612524 13.7566, 100.5955 8.48186 

57          ้                 13.76898, 100.55076 1.39604 13.7886, 100.5368 2.48832 13.7581, 100.5955 4.71671 

58                        13.7592, 100.5443 1.74844 13.76990, 100.52931 0.280568 13.7582, 100.5953 6.98709 

59                       ื  13.6813, 100.4760 3.0939 13.7053, 100.5183 3.79115 13.6992, 100.5901 11.628 

60                         13.76899, 100.55079 17.3832 13.90353, 100.54374 8.23196 13.8875, 100.6519 4.30899 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

61                          
        

13.7589, 100.5443 0.930125 13.7655, 100.5400 0.503299 13.7581, 100.5955 6.37829 

62                                 
      

13.76911, 100.55084 15.85960 13.7418, 100.6414 10.0074 13.8411, 100.6348 6.23744 

63                               
       

13.75875, 100.54464 0.985666 13.76568, 100.53988 0.432298 13.7576, 100.5955 6.37522 

64                          ฎ      13.7594, 100.5449 1.90051 13.76960, 100.52911 0.14743 13.7586, 100.5956 7.1632 

65                 ื   13.76900, 100.55079 3.529860 13.8057, 100.5465 0.921849 13.7854, 100.6082 6.18652 

66                         13.7084, 100.5850 5.498630 13.7457, 100.6088 0.627611 13.7487, 100.6045 0.876757 

67                   -     ่  13.6987, 100.5908 6.041990 13.74122, 100.62762 0.342227 13.7373, 100.6040 2.58811 

68                        13.7574, 100.5446 2.274520 13.74833, 100.52110 0.490249 13.7569, 100.5960 7.61783 

69                                  
              

13.6847, 100.6023 19.348200 13.7424, 100.6391 14.7738 13.7230, 100.6042 18.5128 

70                              
      ื  

13.7701, 100.5510 6.739670 13.8367, 100.5369 3.07915 13.7837, 100.6076 10.7321 

71                              13.7083, 100.5854 9.893870 13.7422, 100.6389 3.31973 13.7894, 100.6100 5.10911 
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ตารางท่ี 17  (   ) 
 

                    

         ฉ                                 ฉ       

       ,          
        
(        ) 

       ,          
        
(        ) 

       ,          
        
(        ) 

72                    ฬ       13.767, 100.550 13.013100 13.8902, 100.5403 4.25852 13.8482, 100.6387 7.38671 

73                  13.7683, 100.5501 5.811830 13.7501, 100.5980 1.39047 13.7640, 100.5995 0.498752 

74                 ์ 13.6765, 100.4798 2.279290 13.7000, 100.5201 7.20378 13.6983, 100.5907 13.9243 
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  ื                                                                          
        541                                                        ALOHA           
                                  18-20 
 
ตารางท่ี 18                                           ฉ                 541      
 

                    
                  

 ฉ          
(    ) 

1                    99.4408 

2                          173.434 

3                    ื                      
       

291.602 

 
ตารางท่ี 19                                                        541      
 

                    
        

                  
(    ) 

1                                  25.6948 

2                          ฎ      147.43 

3                        234.744 

4                        280.568 

5                   -     ่  342.227 

6                                      432.298 

7                                  451.21 

8                        490.249 

9                                  503.299 
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ตารางท่ี 20                                         ฉ              541      
 

                    
                  

ฉ       
(    ) 

1                          191.495 

2                  498.752 

 
3.                                                                           

                          
 

3.1  ้ื         ็               (Toxic area of the vapor cloud)   
                                     7                  21 

 
 ตารางท่ี 21                                  Toxic area of the vapor cloud 
 

Scenarios/LOCs Red Orange Yellow 

Toxic Vapor Cloud 
135 

meters  
191 

meters 
329 

meters 

1.                                 25.69        

2.                    99.44        

3.                          ฎ      147.43        

4.                          173.43        

5.                        234.74        

6.                        280.57        

7.                    ื                             
291.60        

 
3.2  ้ื         ็  ้ื       ฟ           (Flammable area of the vapor cloud) 

                                       13                  22 
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ตารางท่ี 22                                   Flammable area of the vapor cloud 
 

Scenarios/LOCs Red Orange Yellow 

Flammable Area (Flash Fire) 
171 

meters 
222 

meters 
512 

meters  

1.                                 25.69        

2.                    99.44        

3.                          ฎ      147.43        

4.                          173.43        

5.                        234.74        

6.                        280.57        

7.                    ื                             
291.60        

8.                   -     ่  342.28        

9.                                      432.30        

11.                                   451.21         

10.                        490.25        

12.                  498.75        

13.                                  503.30        

 
3.3  ้ื           ื         (overpressure or blast force)                  

                                            5                  23 
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ตารางท่ี 23                                   ื          (Overpressure or Blast force) 
 

Scenarios/LOCs Red Orange Yellow 

Vapor Cloud Explosion - 
140 

meters  
258 

meters  

1.                                 25.69        

2.                    99.44        

3.                          ฎ      147.43        

4.                          173.43        

5.                        234.74        

 
3.4  ้ื                                                                         

    Jet fire                                        1                  24 
  
ตารางท่ี 24                                                                           
              Jet fire 
 

Scenarios/LOCs Red Orange Yellow 

 Thermal radiation from jet fire 
 24 

meters 
 35 

meters 
55 

meters 

1.                                 25.69           
 

3.4                                             Fireball                 
BLEVE                                        13                  25 
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ตารางท่ี 25                                                          Fireball              
     BLEVE 
 

Scenarios/LOCs Red Orange Yellow 

Thermal radiation from fireball 
246 

meters 
347 

meters 
541 

meters  

1.                                 25.69        

2.                    99.44        

3.                          ฎ      147.43        

4.                          173.43        

5.                        234.74        

6.                        280.57        

7.                    ื                             
291.60        

8.                   -     ่  342.28        

9.                                      432.30        

11.                                   451.21         

10.                        490.25        

12.                  498.75        

13.                                  503.30        
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4.                                     ื้                            ้    
                                 ้ื             2      ื   ื้         ้      ้ื         ็         
          11-15 

 

 
 

ภาพที่ 11              ้ื      ็                  ้ื         ้                       
            ้  

 

 
 
ภาพที่ 12   ้ื       ฟ              ื้         ้                                 ้  

 
 

                      ้         

                    
   

                      ้         
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ภาพที่ 13   ้ื        ื                                   ื้         ้               
                    ้  

 

 
 
ภาพที่ 14   ้ื                                                            Jet fire    ้ื     
      ้                                 ้  

 

                       

                      ้         

                      ้         
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ภาพที่ 15   ้ื                                                      BLEVE    ้ื         ้  
                                 ้  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                       

                         

                      ้         
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สรุปและข้อเสนอแนะ 
 

สรุป 
 

           ้   ้                  ื        ื้                                           
                                                         ื                   
          ื้             ื                        ้                                 
                                 ื    ็                                   ั         
                                  ้ 

 
 1.   ื                       ้                            ALOHA                  
              ้     5                   

-                          ้ื         ็               
-                          ้ื       ฟ           
-                                   ้ื                         ื          

(Overpressure) 
-                     Jet fire               ้ื                                

     
-            ื                    ื   (BLEVE)               ้ื             

                        
 

2.   ื                       ้             ้ื            3                            
  ื                    ้                               ้     74                        
                                                ้ 

 
 2.1            BLEVE (Fireball and Pool Fire)                     ื        
541                                                ื  13       
 
 2.2                            ็  ื้               ฟ        512        
                             13       
 
 2.3          ้ื      ็                                                             
              329                                      7      
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 2.4           ื          (Overpressure)                               
     258                                           5      
 2.5                                      Jet fire             55         
                             1       
 
 3.                                ้                      ั             
                                                                                     
                                                                                    
  ้     3       ื                                   ็  ื้                         ฉ      
                       ้ื         ้                                                          
                                                               ฉ                         
                            Jet fire       ้  
 

ข้อเสนอแนะ 
 

1.                                                                          
                                ้                       ้           ื                    
         ็  ้ื                                           ็                                        ้ 
                    ็                                  ื                      ้ื             
                                           ้                                             ๆ 
            ้                            ้ื      ้  ๆ                               ้ื        
                                                                BLEVE   ็     

2.                                                                        ้   ้ 
                               ฉ                           ฉ                17,800     
            36.5                                         1   ้    ็                               
                                                                               ื   ๆ       
8,949      (      ็                        )  ื  34,602      (                         
      )                            ็       ื                                             
           ็          ้                                                           ็      
                                                ้                                           
                            ้ื             ื                                             

 
2.1                                     ้ื      ็                (Toxic 

area of Vapor Cloud)                            ื                ๆ                 ้     
                             ้               ็     
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2.2                                             ็  ้ื               ฟ 
(Flammable Area of Vapor Cloud)          ้                      ฟ   ื      ฟ   ื 
                 ้ื               ื        ้                 
 

2.3                                                    ื             ้     
                  ื          Overpresure                                     ้    
                                                        Jet fire           ้        
           ื   ้                    
 

2.4                                          BLEVE  ้ื        ๆ          
                      ้                         ้                                       ้ 
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ภาคผนวก 
 

1.     ื           ALOHA (AREAL LOCATION OF HAZARDOUS ATMOSPHERES) 
version 5.4.4 
   ื    ิ          ALOHA   ้                                ALOHA   ้       
  ื้                                    

            ALOHA   ้                                                            
 ้                     ็       ็           ALOHA              ื   ื                     
                                        ALOHA              ื   ื    ื      ื             ้ 
: •       ็                                         

ALOHA   ็                                              ้               
             ้              ฮ                ็        ื                      ็              ้ 
           ็      ฮ                                ื                            
 
1.1 Location                 

  ็                                                   ื                 ฮ      
                ื                      ้ ๆ                      ็                       
      ้           Latitude     Longtitude             ้ ๆ                          
                                               ็                                           
                                                               ้ 

                           ื                 (Menu Bar)                          
File, Edit, Site Data, Set Up, Display, Sharing, Help   ื             Site Data   ื        
                                                    1 
 

 
 
ภาพผนวกที่ 1                             
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  ื   Location            ้               ื               ฯ      ื        ื     
                ื                                    ื          ฯ 

 

 
 

ภาพผนวกที่ 2                                                              ฏ 
 

         Location Input             ้                                                 
     ื    ื            ื       ็   ื          (US)   ื           (Non US)      ื   US  ็    
  ื                  ื   Non US      ื                  ้                         ้       
(Elevation)     Latitude     Longtitude     Latitude     Longtitude                  
                    Latitude                     12 North     Longtitude               
100 East         ่  OK        ้                                              3 
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ภาพผนวกที่ 3                               
 

                                  ื                                  ็           
           GMP (Greenwich Mean Time)                               7              
                 4    OK   ื                       ื                                          
  ื             Site Data   ื   Location          Location Information       ฏ  ื          
        ื  Bangkok, Thailand   ื                          ื    ื                       Select 
                           Text Summary            Site Data               5 
 

 
 

ภาพผนวกที่ 4              ื    ื                                       
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ภาพผนวกที่ 5                                                                 
 

  ื             Site Data   ื   Building Type                   “Infiltration Building 
Parameter”                     6            ื                   ็  “   ื              ” 
                                                                                              ้ 
      ิ     (Enclosed Office Building)        ้       (Single Storied Building)         
  ้  (Double Storied Building)                                                               
(No. of Air Change is)                                                  1              
       ็                                     250                                 
          750                                         ็  3 
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ภาพผนวกที่ 6           ื                                   
 

                                                                                        
        ื                                                      ื                 ื         
                      ื             Site Data   ื   Date & Time                       
Date and Time Options               7 
 

 
 

ภาพผนวกที่ 7                                                    ื                         
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                                     ื                 8 
 

 
 

ภาพผนวกที่ 8                                                             
 

                                                         Text Summary          
           9 
 

 
 
ภาพผนวกที่ 9       Test Summary                  

 
1.2                  

     ื                         Set Up   ื   Chemical                     10   ื   
             Propane 
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ภาพผนวกที่ 10           ื           
 

            ื                                    ื                       11 
 

 
 
ภาพผนวกที่ 11                               
 
1.3                     

                                                  ็         ื้               ื  
1.3.1                   ื    ื     ๆ                                              (User Input) 
          Menu SetUp Atmospheric User Input   ื       ื                  

“Atmospheric Option”   ิ   ้              ้                           ้ (           
12) 
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1.3.2          ื    ื                    ื    ื   ้                 Port        
                     ฮ                                     ้                        ื    SAM 
 
                      Atmospheric Option 

Wind Speed is: (      ็   )                    ็                  ื                   
   ื    ื                        ็                   

 

 
 

ภาพผนวกที่ 12           ื                                      
 

 
 
ภาพผนวกที่ 13                                        
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  Wind is from:                                                                ื  
(1)      ็                         ื  “E”          ื  “W”     ื  “S”   ็           

    ื  ๆ  ็            ้                         ฉ        ื  “SW”               “WS”        
(               ื   ื                     ื        )                      SW     S        SWS 
  ื         ้             SE                 ็            ESE    ื                 

 
(2)      ็  Degree True  ื                       ็                ื          0      

                        90        ็     
                             ้ 
 

N = 0 degrees or 360 degree NNE = 22.5 degrees NE = 45 degrees ENE = 67.5 
degrees E = 90 degrees ESE = 112.5 degrees SE = 135 degrees SSE = 157.5 degrees S 
= 180 degrees SSW = 202.5 degrees SW = 225 degrees WSW = 247.5 degrees W = 270 
degrees WNW = 292.5 degrees NW = 315 degrees NNW = 315 degrees 

 
Ground Roughness is:                  ้ื              ื  Open Country  ื  

 ้ื        ๆ    ฉ            ้ ๆ   ื   ็             Urban or Forest  ื               ื      
                   ้                    ็                    Input Roughness     

 
Select Cloud Cover:         ฆ                 ื   ื             ฆ            ื      

complete cover               ื   clear      ื      click      ่                           ็ 
                          ็         0-10       10  ื             ฆ                ฮ         
    Cloud Cover                                                                  
                   ฆ         ฉ                            Paddle  ื   ็           
                      ื                        OK  ็    ็     ิ          Atmospheric 
Options                             (Atmospheric Option     2)                           
          ื                                              ฏ  ้           ื                ็    
  ื            ็     

 
     ื                   Menu Setup Source   ื      Click     Menu   ้ ็             

                                        ็                                        Menu     
      ้    ื       ื                             Direct, Paddle, Tank, Pipe 

 
- Direct                                                                         
- Paddle                                           ื้  
- Tank                                              ื           
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- Pipe                                     ้                ื   ็        
 

     ื   Tank 
                  ‘Tank Size and Orientation”               ้         ็         ื  

Select Tank Type and orientation              ื         (Horizontal cylinder),      ้  
(Vertical cylinder)              (Sphere)      ื      Click      ่   ็ ๆ            ้   ื     
  ้                  Tank                10   .      ้       OK                            
“Height of the tank opening”                                                           
                                     ื                        ( ื                          ื     
   ื             ื            ็     )                    ื        ื                               
          ๆ                             ้       OK 

 
                              “Paddle Parameter”          ฮ    ื       ื           ้  

        ้ื           ็  Paddle                                 ้  ็               ้      ฮ   ื  
                                   (         ฮ                    ฮ    ็               
Expert System      ้             ้                        ้          ื                             ) 
       Paddle Parameter   ้                     Menu Paddle            ื              ็  
Paddle   ้          ็                                    ้ 

 
-         ้ื  (Select Ground Type) default/concrete/sandy/moist 
-             ้ื  (Input ground temperature)                                   

(Use air temperature)   ื           (Ground temperature is…..deg) 
-                                  (Maximum Paddle Diameter or area 

unknown/maximum diameter/maximum area) 
  ื       ื   OK  ็    ็      ้        Input                         ื   Tanks 

contains gas only                  ฮ                                      ็              
                         ื                                  ื           ื         ่  OK     ็     
                    ื           ‘Mass or pressure of gas”                                 ้ 

 
-                ื             (Enter either tank pressure or amount of gas)    

                                ื                    ็               (mmHG),          
(atm),                ้  (psi),     Pa 

 
-  ้                                      ็        ้                                   (  

       ็           ฯ ฯ) 
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                  ื  ้            ้                     ฉ   ้   ื     OK    ฮ     
  ื                            ้                                                              
      ็                          ื        ฮ                                       
         ้                                    ื      ‘Enter one of two values”      ื            
                                          ื                                         
                                      (Diameter)                                     
                            ้        ่  OK                                   ื      “Chemical 
State and Temperature”                 ื      “Enter state of the chemical:”          
    ื  

 
- Tanks contain liquid      ื    ่   ้       Tank                       ็      
- Tanks contains gas only       Tank           
- Unknown (          )                                  ื          ้         ฮ       

                                         ๆ      ้                      ื            
             ็   ื                  Tank  ื  

- Chemical stored at ambient temperature              (68 ฟ     ฮ  ) 
-   ื                 (Chemical stored at…..degrees)      ้       OK         ื   

Tanks contains liquid     ็                           “ iquid Mass of Volume”               
  ้            ็                         ้         ื               (Enter the mass in the 
tank or volume of the liquid)                                 The mass in the tank is …. 
                      ื    ื                                      ็      ื                      
Mouse               ื               ื                 ็              ๆ                         
            ็               (     ้ ื                       ็        ) 

 
                              “Are and Type of  eak”                                    ้  

      ็                                                      ็       (circular Opening)   ื 
           (Rectangular Opening)             ื                                          
                        ื         ็                                            ื            ื  
                         ็                                ็     

 
                                    ้             Tank        (Hole)    ื     ้  

(Short Pipe/valve)      ้  ื      ้                  Tank                10   . 
 
     ้       OK                            ‘Height of the tank opening”             

                                                                                           
        ( ื                       ื        ื             ื            ็     )                  



90 

 

  ื        ื                                         ๆ                             ้       
OK                               “Paddle Parameter”          ฮ    ื             ้         
 ้ื            ็  Paddle                                  ้  ็               ้       ฮ   ื     
                                   (         ฮ                   ฮ    ็               
Expert System      ้            ้                        ้          ื                             ) 
       Paddle Parameter   ้                     Menu Paddle            ื              ็  
Paddle   ้          ็                                    ้ 

 
-         ้ื  (Select ground type) default/concrete/sandy/moist 
-             ้ื  (Input ground temperature)                                   

(Use air temperature)   ื           (Ground temperature is….. deg) 
-                                  (Maximum Paddle diameter or area / 

unknown / maximum diameter / maximum area) 
 
  ื       ื   OK  ็    ็      ้        Input                         ื   Tanks 

contains gas only                  ฮ                                      ็              
                         ื                                  ื           ื         ่  OK     ็     
                    ื           “Mass or pressure of gas”                                 ้ 

 
-                ื             (Enter either tank pressure or amount of gas)    

                                ื                    ็                (mmHg),          
(atm),                ้  (psi)     Pa 

 
-  ้                                      ็        ้                                   (  

       ็           ฯ ฯ)                   ื  ้            ้                    ฉ   ้   ื     
OK    ฮ       ื                            ้                                             
                       ็                          ื        ฮ                             
           

 
                                ้             ็        ื             ื   Unknown 
   ฮ                         ้                                                  

       ‘Chemical state and temperature”      ื   Unknown        OK               ื   
“Mass of chemical in tank”                                        ื  “The amount of 
chemicals in….”           ้              ้                                             ้ 
      OK        ฮ                                ้              ็           ื            
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          ้     ็                           ‘Area and Type of  eak”             ๆ   
   ื                ื      Tank Contains Liquid           

 
        ื   Pipe     menu Setup – Source – Pipe                Pipe Input     

                         ื                          (Input Pipe Diameter)               
Input Pipe Length                                                  (Connected to infinite 
tank source)   ื  ิ                     ื                        Smooth pipe / Rough 
Pipe      ้       OK                    “Pipe Pressure and Hole size)                       
                     (Input pipe pressure),          (Input Pipe temperature)         
                 ้                       ื        OK  ็  ็                        

 
Menu Set Up – Computational 
                  “Computational Preference”                    ื         ื     

                (Let model decide)       ็     Default                                 Model 
      

-                 Gaussian (Gaussian dispersion only)                        
                                        

 
-                         (Heavy gas dispersion only)                             

                                                       ็                          
       Dose                       ้       OK Menu                                  ื  
Display ---- Options           Set        IDHL                              ้           
    

-     IDHL             ้           ฮ  
-     IDHL             ้                                          ็        IDHL    

                    ้              ้                                   ฤ  (ฟ            )   ื  
           (             ) 

 
        Menu                       
Menu Display – Footprint                       Footprint      ็ ื    ฟ        ้   ื  

                                                              LOC (Level of concern)           
    Footprint      ็                  (              )    ๆ Footprint     ็          
                (Wind Confidence Line)  ื      ็                                  
                                           95        ็                               
             ้  
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ภาพผนวกที่ 14       Footprint 
 

    Save           ื  SPY        ALOHA   ็     Save                     
                      ็           “   ”                            save         ิ            
                                           ฟ้              Save     ็  ฟ้         .spy  

 
    Save       ฮ  
    Save       ฮ    ็     Save                                         ื    

Concentration           ๆ                          ้      ้      ฟ้              Save     ็ 
 ฟ้         .alo      ิ  ฟ้     Save          ิ  ฟ้ .spy                AlohaSpy       
  ่  Start     Windows Programs – Aloha – AlohaSpy 

 
  ื                     AlohaSpy           ื   Menu File – Open Window 

Archive       ื   ฟ้     Save      ฟ้   ้                              Menu File – Print      ิ 
 ฟ้  .alo         ิ                  ฮ              ิ          ื  

- Response Mode  
- Planning Mode 
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Response Mode          ฉ   ฉ                                                      
Phosgene          ื                 ้      ็      ฟ้     Save        ิ                 ฉ            
                                SiteData        ื                  (                  )           
              ็               ็ ื           ื                      Planning Mode         
                ิ  ฟ้    Mode   ้                                                   
                Save              ็     ็                      Save          ็  
(Constant Time)  

 
2.                                 Google Earth          
                 Google Earth     website                                     

           ้          ้                ื             ้                  ้                  
                       ื    ิ         Google Earth  
 
 
                       ALOHA 
 

1.                          ้ื         ็               
 

SITE DATA: 
   Location: EXPRESS WAY, BANGKOK, THAILAND 
   Building Air Exchanges Per Hour: 0.45 (unsheltered single storied) 
   Time: November 1, 2013  1330 hours ST (user specified) 
 
 CHEMICAL DATA: 
   Chemical Name: PROPANE                 Molecular Weight: 44.10 g/mol 
   AEGL-1 (60 min): 5500 ppm   AEGL-2 (60 min): 17000 ppm   AEGL-3 (60 min): 33000 
ppm 
   IDLH: 2100 ppm     LEL: 21000 ppm      UEL: 95000 ppm 
   Ambient Boiling Point: -42.0° C 
   Vapor Pressure at Ambient Temperature: greater than 1 atm 
   Ambient Saturation Concentration: 1,000,000 ppm or 100.0% 
 
 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)  
   Wind: 2 knots from SE at 10 meters 
   Ground Roughness: open country         Cloud Cover: 5 tenths 
   Air Temperature: 36.5° C               Stability Class: B 
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   No Inversion Height                    Relative Humidity: 63% 
 
 SOURCE STRENGTH: 
   Leak from hole in horizontal cylindrical tank  
   Flammable chemical escaping from tank (not burning) 
   Tank Diameter: 2.2 meters              Tank Length: 4.68 meters 
   Tank Volume: 17800 liters 
   Tank contains liquid                   Internal Temperature: 36.5° C 
   Chemical Mass in Tank: 7,210 kilograms 
   Tank is 85% full 
   Circular Opening Diameter: 1 inches 
   Opening is 1 meters from tank bottom 
   Release Duration: 27 minutes 
   Max Average Sustained Release Rate: 611 kilograms/min 
      (averaged over a minute or more)  
   Total Amount Released: 6,874 kilograms 
   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow). 
 
 THREAT ZONE:  
   Model Run: Heavy Gas  
   Red   : 135 meters --- (33000 ppm = AEGL-3 [60 min]) 
   Orange: 191 meters --- (17000 ppm = AEGL-2 [60 min]) 
   Yellow: 329 meters --- (5500 ppm = AEGL-1 [60 min]) 
 

2.                          ้ื       ฟ           
 
SITE DATA: 
   Location: EXPRESS WAY, BANGKOK, THAILAND 
   Building Air Exchanges Per Hour: 0.45 (unsheltered single storied) 
   Time: November 1, 2013  1330 hours ST (user specified) 
 
 CHEMICAL DATA: 
   Chemical Name: PROPANE                 Molecular Weight: 44.10 g/mol 
   AEGL-1 (60 min): 5500 ppm   AEGL-2 (60 min): 17000 ppm   AEGL-3 (60 min): 33000 
ppm 
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   IDLH: 2100 ppm     LEL: 21000 ppm      UEL: 95000 ppm 
   Ambient Boiling Point: -42.0° C 
   Vapor Pressure at Ambient Temperature: greater than 1 atm 
   Ambient Saturation Concentration: 1,000,000 ppm or 100.0% 
 
 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)  
   Wind: 2 knots from SE at 10 meters 
   Ground Roughness: open country         Cloud Cover: 5 tenths 
   Air Temperature: 36.5° C               Stability Class: B 
   No Inversion Height                    Relative Humidity: 63% 
 
 SOURCE STRENGTH: 
   Leak from hole in horizontal cylindrical tank  
   Flammable chemical escaping from tank (not burning) 
   Tank Diameter: 2.2 meters              Tank Length: 4.68 meters 
   Tank Volume: 17800 liters 
   Tank contains liquid                   Internal Temperature: 36.5° C 
   Chemical Mass in Tank: 7,210 kilograms 
   Tank is 85% full 
   Circular Opening Diameter: 1 inches 
   Opening is 1 meters from tank bottom 
   Release Duration: 27 minutes 
   Max Average Sustained Release Rate: 611 kilograms/min 
      (averaged over a minute or more)  
   Total Amount Released: 6,874 kilograms 
   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow). 
 
 THREAT ZONE:  
   Threat Modeled: Flammable Area of Vapor Cloud 
   Model Run: Heavy Gas  
   Red   : 171 meters --- (21000 ppm = LEL) 
   Orange: 222 meters --- (12600 ppm = 60% LEL = Flame Pockets) 
   Yellow: 512 meters --- (2100 ppm = 10% LEL) 
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3.                                   ้ื                         ื          
(Overpressure) 

 
SITE DATA: 
   Location: EXPRESS WAY, BANGKOK, THAILAND 
   Building Air Exchanges Per Hour: 0.45 (unsheltered single storied) 
   Time: November 1, 2013  1330 hours ST (user specified) 
 
 CHEMICAL DATA: 
   Chemical Name: PROPANE                 Molecular Weight: 44.10 g/mol 
   AEGL-1 (60 min): 5500 ppm   AEGL-2 (60 min): 17000 ppm   AEGL-3 (60 min): 33000 
ppm 
   IDLH: 2100 ppm     LEL: 21000 ppm      UEL: 95000 ppm 
   Ambient Boiling Point: -42.0° C 
   Vapor Pressure at Ambient Temperature: greater than 1 atm 
   Ambient Saturation Concentration: 1,000,000 ppm or 100.0% 
 
 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)  
   Wind: 2 knots from SE at 10 meters 
   Ground Roughness: open country         Cloud Cover: 5 tenths 
   Air Temperature: 36.5° C               Stability Class: B 
   No Inversion Height                    Relative Humidity: 63% 
 
SOURCE STRENGTH: 
   Leak from hole in horizontal cylindrical tank  
   Flammable chemical escaping from tank (not burning) 
   Tank Diameter: 2.2 meters              Tank Length: 4.68 meters 
   Tank Volume: 17800 liters 
   Tank contains liquid                   Internal Temperature: 36.5° C 
   Chemical Mass in Tank: 7,210 kilograms 
   Tank is 85% full 
   Circular Opening Diameter: 1 inches 
   Opening is 1 meters from tank bottom 
   Release Duration: 27 minutes 
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   Max Average Sustained Release Rate: 611 kilograms/min 
      (averaged over a minute or more)  
   Total Amount Released: 6,874 kilograms 
   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow). 
 
 THREAT ZONE:  
   Threat Modeled: Overpressure (blast force) from vapor cloud explosion 
   Type of Ignition: ignited by spark or flame 
   Level of Congestion: congested 
   Model Run: Heavy Gas 
   Red   : LOC was never exceeded --- (8.0 psi = destruction of buildings) 
   Orange: 140 meters --- (3.5 psi = serious injury likely) 
   Yellow: 258 meters --- (1.0 psi = shatters glass) 
 

4.                     Jet fire               ้ื                                     
 
SITE DATA: 
   Location: EXPRESS WAY, BANGKOK, THAILAND 
   Building Air Exchanges Per Hour: 0.45 (unsheltered single storied) 
   Time: November 1, 2013  1330 hours ST (user specified) 
 
 CHEMICAL DATA: 
   Chemical Name: PROPANE                 Molecular Weight: 44.10 g/mol 
   AEGL-1 (60 min): 5500 ppm   AEGL-2 (60 min): 17000 ppm   AEGL-3 (60 min): 33000 
ppm 
   IDLH: 2100 ppm     LEL: 21000 ppm      UEL: 95000 ppm 
   Ambient Boiling Point: -42.0° C 
   Vapor Pressure at Ambient Temperature: greater than 1 atm 
   Ambient Saturation Concentration: 1,000,000 ppm or 100.0% 
 
 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)  
   Wind: 2 knots from SE at 10 meters 
   Ground Roughness: open country         Cloud Cover: 5 tenths 
   Air Temperature: 36.5° C               Stability Class: B 
   No Inversion Height                    Relative Humidity: 63% 
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 SOURCE STRENGTH: 
   Leak from hole in horizontal cylindrical tank  
   Flammable chemical is burning as it escapes from tank 
   Tank Diameter: 2.2 meters              Tank Length: 4.68 meters 
   Tank Volume: 17800 liters 
   Tank contains liquid                   Internal Temperature: 36.5° C 
   Chemical Mass in Tank: 7,210 kilograms 
   Tank is 85% full 
   Circular Opening Diameter: 1 inches 
   Opening is 1 meters from tank bottom 
   Max Flame Length: 15 meters            Burn Duration: 27 minutes 
   Max Burn Rate: 615 kilograms/min 
   Total Amount Burned: 6,874 kilograms 
   Note: The chemical escaped from the tank and burned as a jet fire. 
 
 THREAT ZONE:  
 
   Threat Modeled: Thermal radiation from jet fire 
   Red   : 24 meters --- (10.0 kW/(sq m) = potentially lethal within 60 sec) 
   Orange: 35 meters --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec) 
   Yellow: 55 meters --- (2.0 kW/(sq m) = pain within 60 sec) 
 

5.            ื                    ื   (BLEVE)               ้ื                    
                 

SITE DATA: 
   Location: EXPRESS WAY, BANGKOK, THAILAND 
   Building Air Exchanges Per Hour: 0.45 (unsheltered single storied) 
   Time: November 1, 2013  1330 hours ST (user specified) 
 
 CHEMICAL DATA: 
   Chemical Name: PROPANE                 Molecular Weight: 44.10 g/mol 
   AEGL-1 (60 min): 5500 ppm   AEGL-2 (60 min): 17000 ppm   AEGL-3 (60 min): 33000 
ppm 
   IDLH: 2100 ppm     LEL: 21000 ppm      UEL: 95000 ppm 
   Ambient Boiling Point: -42.0° C 
   Vapor Pressure at Ambient Temperature: greater than 1 atm 



99 

 

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0% 
 
 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)  
   Wind: 2 knots from SE at 10 meters 
   Ground Roughness: open country         Cloud Cover: 5 tenths 
   Air Temperature: 36.5° C               Stability Class: B 
   No Inversion Height                    Relative Humidity: 63% 
 
 SOURCE STRENGTH: 
   BLEVE of flammable liquid in horizontal cylindrical tank  
   Tank Diameter: 2.2 meters              Tank Length: 4.68 meters 
   Tank Volume: 17800 liters 
   Tank contains liquid                    
   Internal Storage Temperature: 36.5° C 
   Chemical Mass in Tank: 7,210 kilograms 
   Tank is 85% full 
   Percentage of Tank Mass in Fireball: 100% 
 
   Fireball Diameter: 112 meters          Burn Duration: 8 seconds 
 
 THREAT ZONE:  
   Threat Modeled: Thermal radiation from fireball 
   Red   : 246 meters --- (10.0 kW/(sq m) = potentially lethal within 60 sec) 
   Orange: 347 meters --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec) 
   Yellow: 541 meters --- (2.0 kW/(sq m) = pain within 60 sec) 
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ประวัติการศึกษา และการท างาน 
 

ชื่อ                               
เกิดวันที่         29        2523 
สถานที่เกิด                  
ประวัติการศึกษา                                     
ต าแหน่งปัจจุบัน                                                 
สถานที่ท างานปัจจุบัน                                              
ผลงานดีเด่นและ/หรือรางวัลทางวิชาการ - 
ทุนการศึกษาที่ได้รับ - 

 




