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�����	ก ก 
 

��
��ก�
��������ก���������ก���� !"#��$�%�&�	 (LPG) (,-���ก���%�"#.����/"��
01 
��",�&ก##%, 2533) 
 

1.  ��ก�
�5�6	7� 

  ����ก��ก���� !"#��$�%�&�	 (LPG) ��"8��7%�%$,�	�5$6�&�%�% �96������:����"#��
"�������&#;�5#�<�1,/� ก�#5=,��5-�7=8!=�ก�#"#	�</�/� 

2.  �	�%=����ก��� 

  �	�%=��������ก���� !"#��$�%�&�	 (LPG) "8��7%��8��ก	�� 1.724 �%ก���,���
"#	�,��5-�7=8!=�ก�#"#	���#;6��&%�����@��ก 

3. �	�%&�� 

 ก�#�-��	
�	�%&�����,�	�"���A�������ก��ก���� !"#��$�%�&�	 (LPG)  
B&8�-��	
��ก,C"#5$6ก-�&�=B��8� 3.1 ��� 3.2 !=�,�D��ก�
1"���A%$�	�%&%��=��"��7��$E 

Di  Do �;� �,8�����IC��1ก������B���������ก�������ก��ก���"�%�-�=��  
%$&��	���:�%/��/�%"# 

E �;� �#�,/5K/��<���#���L;6�% (#������$�==��"�#�������	ก ก.1) 
P �;� �	�%=����ก���&#;��	�%=��BL8���,C�,�=5$6��%B&8   %$&��	���:�  

�%ก�<�,��� 
Ri, Ro �;� #�I%$���B���������ก�������ก��ก���"�%�-�=�� %$&��	���:� %/��/�%"#   

S �;� �	�%��8�5$6��%B&8��������&��กก�8�5$6BL85-�����ก��ก���  %$&��	���:� 
�%ก�<�,��� (BL8��"#�,�	��	�%���=����5��ก�� 4 !=��-��	
��ก�	�%
"8���#�=9����	�,=�) 

t �;� �	�%&��������;�ก����ก��ก���  %$&��	���:�%/��/�%"# 
C.A �;� �	�%&����;6�ก�#ก�=ก#��� �5��ก�� 1 %/��/�%"# 
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1)  �	�%&��,�	��-�"�	�������ก��ก���� !"#��$�%�&�	 (LPG) 

   -  �	�%&��������;�ก����ก��ก���,�	��-�"�	5$6#���	�%��8�"�%��	#��	� 
"8��7%��8��ก	�����5$6�-��	
7=8��ก,C"# 

�-��	
!=�BL8%/"/���B��������ก��ก��� 
 

t    =       PRi        +  C.A. 
 

                                                                SE U 0.6P 
 

�-��	
!=�BL8%/"/�����ก�������ก��ก��� 
 

t    =       PRO        +  C.A. 
 

                                                                SE + 0.4P 
-  �	�%&��������;�ก����ก��ก���,�	��-�"�	5$6#���	�%��8�"�%��	��	  

"8��7%��8��ก	�����5$6�-��	
7=8��ก,C"# 
�-��	
!=�BL8%/"/���B��������ก��ก��� 

 

t    =       PRi         +  C.A. 
 

                                                               2SE + 0.4P 
�-��	
!=�BL8%/"/�����ก�������ก��ก��� 

 

t    =        PRO         +  C.A. 
 

                                                               2SE + 1.6P 
 

2) �	�%&�����,�	�&�	����ก��ก��� 

-  �	�%&�����,�	�&�	����ก��ก���5$6%$��ก�
�ก96�5#�ก�% "8��7%��8��ก	��
���5$6�-��	
7=8��ก,C"# 
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�-��	
!=�BL8%/"/���B��������ก��ก��� 
 

t    =       PRi         +  C.A. 
 

                                                               2SE + 0.2P 
 

�-��	
!=�BL8%/"/�����ก�������ก��ก��� 
 

t    =        PRO         +  C.A. 
 

                                                              2SE + 0.8P 

 

-  �	�%&�����,�	�&�	����ก��ก���5$6%$��ก�
�ก96�5#�#$ (Semi-Ellipsoid) 5$6%$
��"#�,�	�#�&	����,8�����IC��1ก���B&D��5$��ก���,8�����IC��1ก����8����:� 2:1 "8��7%��8��ก	��
���5$6�-��	
7=8��ก,C"# 

�-��	
!=�BL8%/"/���B��������ก��ก��� 
 

t    =       PDi         +  C.A. 
 

                                                               2SE - 0.2P 

�-��	
!=�BL8%/"/�����ก�������ก��ก��� 
 

t    =        PDO         +  C.A. 
 

                                                             2SE + 1.8P 

 

-  �	�%&�����,�	�&�	����ก��ก���5$6%$��ก�
�#C�5�#/,�ab�#1 (Torisphere) 
"8��7%��8��ก	�����5$6�-��	
7=8��ก,C"# 

�-��	
!=�BL8%/"/���B��������ก��ก��� 
 

t    =       KPRi         +  C.A. 
 

                                                               2SE -0.2P 
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�-��	
!=�BL8%/"/�����ก�������ก��ก��� 
 

                                                t    =             KPRO            +  C.A. 
 

                                                            2SE + (K-0.2)P 

��� K  �;� �����5$6"�%"�#�������	ก ก.2  
 

"�#����	ก ก.1 
�#�,/5K/��<���#���L;6�% 
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"�#����	ก ก. 2 
�����5$6B�ก�#�-��	
�	�%&��,�	�&�	�������ก��ก���#C�5�#/,�ab�#1 (K) 

 

R 
r 

1.0 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 

K 1.0 1.03 1.06 1.08 1.10 1.13 1.15 1.17 1.18 1.20 1.22 
R 
r 

4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 

K 1.25 1.28 1.31 1.34 1.36 1.39 1.41 1.44 1.46 1.48 1.50 
R 
r 

9.5 10.0 10.5 11.0 11.5 12.0 13.0 14.0 15.0 16.0 16.66 

K 1.52 1.54 1.56 1.58 1.60 1.62 1.65 1.69 1.72 1.75 1.77 

  &%���&"� : R ��� r  �;�  #�I%$�	�%!�8�B&D����#�I%$�	�%!�8����ก���,�	�&�	����ก��ก���
"�%�-�=�� 
 

4. �	�%��8�B����;�ก����ก��ก��� 

ก�#�-��	
�	�%��8�B����;�ก����ก��ก���5$6�ก/=��กก�#BL8��� B&8�-��	
��ก,C"#
B��8� 4.1 ��� 4.2  !=�,�D��ก�
1"���A%$�	�%&%��=��"��7��$E 
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A       �;�        #���#�&	���#���L;6�%"�%��	#��	�5$6&�	���ก����	ก96�ก������
.��#��#��5$6��C�Bก�8,�= %$&��	���:�%/��/�%"#  

b       �;�        �	�%ก	8�����.��#��#�� %$&��	���:�%/��/�%"# 
E       �;�        �#�,/5K/��<���#���L;6�% 
G      �;�        ���%�=���,�;=&�������	�,=� �#�%�
  2x105 �%ก�<�,��� 
H      �;�        �	�%,C����&�	����ก��ก���  %$&��	���:�%/��/�%"# 
K      �;�        �����5$6 
L      �;�        �	�%��	,�	�5#�ก#���ก�������ก��ก���  %$&��	���:�%/��/�%"# 
Ph     �;�        �	�%=��5=,��  %$&��	���:��%ก�<�,��� 
Q      �;�        �#�,C�,�=5$6ก#�5-�"��.��#��#�� 1 "-��&���  %$&��	���:��/	"��     
R      �;�        ����@�$6����#�I%$���,�	��-�"�	�������ก��ก���	�=5$6ก96�ก����	�%

&��������;�ก  %$&��	���:�%/��/�%"#  
s       �;�        �	�%��8�5$6�ก/=�9E�  %$&��	���:��%ก�<�,��� 
Scy    �;�        �	�%��8���=5$6��=�#�ก���	�,=�5$6BL85-�,�	��-�"�	�������ก��ก���  

%$&��	���:��%ก�<�,���  
Ss     �;�        �	�%��8�5$6��%B&8��������&��กก�8�5$6BL85-�,�	��-�"�	�������ก��

ก���  %$&��	���:��%ก�<�,���  
th      �;�        �	�%&��������;�ก����ก��ก���,�	�&�	 7%�#	%�	�%&����;6�ก�# 

ก�=ก#���    %$&��	���:�%/��/�%"# 
ts      �;�        �	�%&��������;�ก����ก��ก���,�	��-�"�	 7%�#	%�	�%&����;6�

ก�#ก�=ก#���  %$&��	���:�%/��/�%"# 
θ      �;�       %�%���.��#��#��	�=5$6��=IC��1ก����������ก��ก���  %$&��	���:�

��I� 
 

ก�#"#	�,��B&8"#	�"�%����-��	
5$6�C85-�"8��,��%��B&8,-���ก���%�"#.��
��/"��
01��",�&ก##% 

 
 
 
 

 



 158 

1)  �	�%��8���;6����กก�#��=!�8�"�%��	��	 (S1) 

-  �	�%��8�"9�   
��#	%����	�%��8�"9�ก���	�%��8�5$6�ก/=��ก�	�%=�����B�����ก��ก���

"8��7%��ก/����5$67=8��ก���C
#�&	����	�%��8�5$6��%B&8��������&��กก�8�5$6BL85-�,�	��-�"�	���
����ก��ก���ก���#�,/5K/��<���#���L;6�% 

 

PhR    +  S1   ≤  ESs 
 

                                                            2ts 
 

-  �	�%��8���= 
��"�������	�%=�����B�����ก��ก�������	�%��8���="8��7%��ก/��#96�&�96�

����	�%��8���=5$6��=�#�ก���	�,=�5$6BL85-�,�	��-�"�	�������ก��ก��� 
 

PhR    -  S1   ≤  ½  Scy 
 

                                                          2ts 
 

���  S1 "8��7%��8��ก	�����5$6&�7=8��ก,C"# 
 

                           S1 ≤                            G              t             2  -  2    (100)    t     
 

                                 29        R                  3                R     
 

!=����  S1 ���5�E�,��ก#
$ �-��	
7=8��ก,C"#B��8� 4.1.3 ��� 4.1.4 
 

-  �%;6�  S1 �ก/=B�#�������.��#��#�� (�	�%��8�=9� (+) =8���� ���
�	�%��8���= (-) =8������) 
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K �;� K1 ��� K2 ,-�&#���	�%��8�=9�����	�%��8���="�%�-�=�� �,=���� 
=��"�#�������	ก ก.3 

 

"�#����	ก ก.3 
�����5$6B�ก�#�-��	
�	�%��8���;6����กก�#��=!�8�"�%��	��	 

 

�$=�-�ก�= θ K1 K2 

!�#�,#8���������ก��ก���5$6%$�	�%��#C� �L��  
%$	��&	��,#/% &#;� A ≤   R     

 
                                        2 

120 
135 
150 

3.14 
3.14 
3.14 

3.14 
3.14 
3.14 

!�#�,#8���������ก��ก���5$67%�%$�	�%��#C� �L�� 
7%�%$	��&	��,#/% &#;�  A >   R     

 
                                             2 

120 
135 
150 

0.336 
0.414 
0.506 

0.603 
0.735 
0.876 

 

-  �%;6� S1 �ก/=B�#����ก96�ก���#�&	���.��#��#�� (�	�%��8�=9� (+) 
=8������ ��� �	�%��8���= (-) =8����) 
 

 
 
 
 
 

 
2)  �	�%��8���;6����ก�#��@;�� (S2) 

  �	�%��8���;6����ก�#��@;��5$6�ก/=B�,�	��-�"�	&#;�,�	�&�	 "8��7%��ก/� 0.8 
�5������	�%��8�5$6��%B&8��������&��ก5$6BL85-�,�	��-�"�	&#;�,�	�&�	�������ก��ก���  ��8	�"�ก#
$  

 

S2 ≤ 0.8 Ss 
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  !=���� S2 5$6�ก/=B�ก#
$"���A �-��	
7=8��ก,C"#B��8� 4.2.1 ��� 4.2.2 

 

-  �%;6�.��#��#����C�&�����ก&�	����ก��ก����ก/��#96�&�96����#�I%$ (A >  R  )   
 

                                                                                                                                  2 
   �	�%��8��@;��5$6�ก/=B�,�	��-�"�	����ก��ก��� 

 

 
 
 
 

 

-  �%;6�.��#��#����C�&�����ก&�	����ก��ก����ก/��#96�&�96����#�I%$ (A ≤ R  )   
 

                                                                                                                                  2 
�	�%��8��@;��5$6�ก/=B�,�	��-�"�	����ก��ก��� 

 

S2   =        K3Q       
 

                                                                              Rts 
 

�	�%��8��@;��5$6�ก/=B�,�	�&�	����ก��ก��� 
 

S2   =   K4Q       
 

                                                                           Rth 

 

���  K3 ���  K4 �;� �����5$6 �,=����=��"�#����	ก ก.4 
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"�#����	ก ก.4 
�����5$6B�ก�#�-��	
�	�%��8���;6����ก�#��@;�� 

 

�$=�-�ก�= θ K3 K4 

A > R    ���7%�%$	��&	��,#/% 
 

         2                                                                                             

120 
135 
150 

0.171 
0.958 
0.799 

A > R    ���%$	��&	��,#/%B�#���� 
 

         2     
���.��#��#��                                                                                         

120 
135 
150 

0.319 
0.319 
0.319 

A > R    ���%$	��&	��,#/%5$67%���C�B� 
 

         2   
#�������.��#��#��                                                                                           

120 
135 
150 

1.171 
0.958 
0.799 

 

b < A < R 
 

                2 

120 
135 
150 

0.880 
0.654 
0.485 

0.401 
0.344 
0.295 

,�	�&�	������ �ก��
ก����,#/%�	�%��#C�
���,�	��-�"�	������
�ก��ก��� 

b <A ≤ b 
 

       2 

120 
135 
150 

0.880 
0.654 
0.485 

0.880 
0.654 
0.485 

 

3) �	�%��8�=�="�%��	#��	� (S3 ��� S4) 

-  �	�%��8�=�="�%��	#��	�5$6�ก/=B�,�	��-�"�	�#/�	
������.��#��#�� 
(Horn) ���7%�%$	��&	��,#/% "8��7%��ก/� 1.5 �5������	�%��8�5$6��%B&8��������&��กก�8�5$6BL8
5-�,�	��-�"�	�������ก��ก��� 

 

S3  ≤  1.5 Ss 
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!=���� S3 5$6�ก/=B�ก#
$"���A �-��	
7=8��ก,C"#=���$E 
ก#
$�	�%��	,�	��-�"�	�������ก��ก���7%��8��ก	�� 8R 

S3   =                   Q                   -      3K5Q       
 

                  4ts (b + 1.56 √Rts)                2ts
2 

 

ก#
$�	�%��	,�	��-�"�	�������ก��ก����8��ก	�� 8R 
 

          S3   =                 Q                       -       12K5QR       
 

                       4ts (b + 1.56 √Rts)                    Lts
2 

 

-  �	�%��8�=�="�%��	#��	�5$6�ก/=5$6=8��B"8���,�	��-�"�	����ก��ก��� ���
%$&#;�7%�%$	��&	��,#/% "8��7%��ก/� 0.5 �5������	�%��8�5$6��=�#�ก���	�,=�5$6BL85-�,�	��-�"�	���
����ก��ก��� 

 

S4  ≤  0.5 Scy 
 

!=��-��	
7=8��ก,C"# 
 

S4   =   -           K6Q                         
 

                               ts (b + 1.56 √Rts)                    
 

��� K5 ���  K6 �;������5$6 �,=����=��"�#�������	ก ก.5  
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"�#����	ก ก.5 
�����5$6B�ก�#�-��	
�	�%��8�=�="�%��	#��	� 

 

�$=�-�ก�= θ K5 K6 

 

120 
135 
150 
165 

 

0.760 
0.711 
0.673 
0.645 

 
   A ≤ 0.50 

 
           2 

120 
135 
150 
165 

0.013 2 
0.010 3 
0.007 9 
0.005   

    
    A  ≥ 1.00 

 
           R 

120 
135 
150 
165 

0.052 8 
0.041 3 
0.031 6 
0.022 8 

 

 

5.  �	�%&�����&C�ก 

  ����ก��ก���"8��%$&C�ก�<;6��	�%,�ก	=B�ก�#���;6���8�� !=�&C�ก"8����:����%$
.��#8��=8	�,��ก  �������.��&C�ก"8���L;6�%"/=ก���-�"�	����ก��ก���B�"-��&���5$6�&%��,% �96�
��7%�5-�B&8����ก��ก����,$�&�� !=��	�%&���������.��&C�ก"8��7%��8��ก	�����5$6�-��	
7=8��ก
,C"# 

 

t    =           W                         
 

                    2S (R U Di )      
 

                  2 
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�%;6�       t       =    �	�%&���������.�����&C�ก5$6�L;6�%"/=ก������ก��ก��� %$&��	� ��:�%/��/�%"# 
w      =    �E-�&��ก�������ก��ก���7%�#	%���ก#
1  %$&��	���:�ก/!�ก#�% 
S   =   �	�%��8��@;��5$6��%B&8���	�,=�5$6BL85-�����.�����&C�ก %$&��	���:� 

 �%ก�<�,��� 
R      =   #�I%$�	�%!�8����,�	����������.�����&C�ก  %$&��	���:�%/��/�%"# 
Di     =  �,8�����IC��1ก������#C����������.�����&C�ก,-�&#��#8��,��ก %$&��	���:�

%/��/�%"# 
 

6. #���L;6�% 

 �%;6�"#	�,��#���L;6�%=8	�#��,$"�% Compressed Gas Association (CGA) 
Pamphlet C-3  Standards  for  welding  and  brazing  on  thin  walled cylinders ��8	 #��
�L;6�%��%$�8��ก<#���7=87%��ก/��ก
015$6ก-�&�=B�"�#�������	ก ก.6 

 

"�#����	ก ก.6 
�8��ก<#������#���L;6�% 

 

#��ก�#5$6 �8��ก<#������#���L;6�% �ก
015$6ก-�&�=,C�,�= 
1 
 
 
 
 
 
 

2 
 
 
 

 

�	�%7%�,%�C#
1���#���L;6�% 
1.1 #���"ก#8�	����"ก#��  
1.2 ก�#&��%�����7%�5�6	�9�5$6�#/�	
=8���8��  
=8���������#�&	�����	�L;6�% (lack of roof, 
side and inter-run fusion) 
1.3 ก�#�����9%7%��9ก<� (lack of roof 
penetration) 
"�ก#��xy�B� 
2.1 "�ก#��5$6��ก��C��=$6�	A 
      B�#���L;6�%���-�"�	�������ก��ก��� 
 
 

7%�%$ 
7%�%$ 
 
 
7%�%$ 
 
 
 
 
l = t  �"�7%��ก/� 100 %/��/�%"# 
w &#;� h = t /10 �"�7%��ก/�  
4 %/��/�%"#  
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"�#����	ก ก.6 ("��) 
�8��ก<#������#���L;6�% 

 

#��ก�#5$6 �8��ก<#������#���L;6�% �ก
015$6ก-�&�=,C�,�= 
2 ("��) 

 
 
 
 
 
 
 
 
 
 
 
 

3 
 
 
 
 
 
 

4 
 
 
 
 

B�#���L;6�%�8�"��&#;���ก#
1"���Aก���-�"�	
�������ก��ก��� 
 
 
 
 
 
 
2.2 "�ก#��5$6��C���:�ก���%��:���	 
 
 
 
2.3 "�ก#��xy�B��;6�A 
!�&�xy�B� 
3.1 5��,�"�xy�B� - �=$6�	 
3.2 5��,�"�xy�B� - ก���% 
 
3.3 5��,�"�xy�B�#	%ก����ก7�=1xy�B�&#;���C�
5$6�/	���#���L;6�% 
3.4 5���=�xy�B� 
#C<#��* 
4.1 #C<#���=$6�	 ��C�&�����ก#C<#���;6�A 7%��8��
ก	�� 25 %/��/�%"# 
4.2 #C<#���=$6�	��ก�&�;���ก#��ก�#5$6 4.1 

 

5$6,�	�ก������"�=�	�� 
l = c/4  �"�7%��ก/� 100%/��/�%"# 
w &#;� h = t /4 �"�7%��ก/�  
4 %/��/�%"# 
�#/�	
��ก������"�=�	�� 
l = c/8  �"�7%��ก/� 100%/��/�%"# 
w &#;� h = t /8 �"�7%��ก/�  
4 %/��/�%"# 
�	�%��	 t B�#��� 12t �	8��"�
#���&� ��#�&	� ���8 ��ก<#���
%�กก	�� 6 �5������8��ก<#���5$6
B&D�5$6,�= 	�=B�5/I5���=$�	ก�� 
l = t/4  �"�7%��ก/� 3 %/��/�%"# 
 
l = t/4  �"�7%��ก/� 3 %/��/�%"# 
7%��ก/� 5 ก���% B�<;E�5$6	�ก�%5$6%$
�,8�����IC��1ก��� 12 %/��/�%"# 
7%�%$ 
 
7%�%$ 
 
Ø 0.3t �"�7%��ก/� 6 %/��/�%"# 
 
Ø 0.25t �"�7%��ก/� 3 %/��/�%"# 
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"�#����	ก ก.6 ("��) 
�8��ก<#������#���L;6�% 

 

#��ก�#5$6 �8��ก<#������#���L;6�% �ก
015$6ก-�&�=,C�,�= 
4 ("��)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5 

4.3 #C<#��5$6ก#����,%6-��,%� 
 
 
 
4.4 #C<#����:�ก���% 
 
 
 
4.5 #C<#���#$����:���	 
 
 
 
 
 
4.6 #C<#����	�=$6�	 
 
4.7 #C<#����	�#$����:���	 
4.8 #C<#����	5$6�/	���#���L;6�%   
L���	���5$6�/	���#���L;6�% 
5.1 #���	8�5$6,�	��������#���L;6�%����	�%
�/=��$E�	���#��� (5$6���L;6�%) 
 
 
 
 
5.2 #��ก�=�8�� 

<;E�5$6#	%#8���� 2 ���<;E�5$6���
#���L;6�%5$6����7=8��กa �1% (#C<#��
5$6 Ø �8��ก	�� 0.25 %/��/�%"#  
7%�"8���-�%��-��	
) 
4 �5�����<;E�5$6���#C<#��B�
#��ก�#5$6 4.1 B��	�%��	���
#���L;6�%�"��� 25 %/��/�%"# &#;� 
2t ��8	�"����B=���8��ก	�� 
%$�	�%��	 t B�#��� 12t �	8��"�
#���&���#�&	����8��ก<#���
%�กก	�� 6 �5�����#C<#��5$6B&D�
5$6,�= �"�7%�B&8%$�8��ก<#����$E&�ก%$
ก�#&��%�����7%�5�6	�9����ก�#
�����9%7%��9ก<� 
l = 6 ���"/�%"#, w </��#
���ก
��<5$6 1, 2 ��� 3 
�L���=$�	ก��#��ก�#5$6 2.2 
7%�%$ 
 
7%�%$  �ก �	8 � B� # �� �L;6 �%�� 	 
# � � 	 � 5$6 %$ #C " � � � 5� 	 #1  ( root 
contour) ,%6-��,%� B&8%$�	�%�9ก
���,�	��	8�7%��ก/� 1.2 %/��/�%"# 
� � � � 	 � % & � � # � � � L;6 � % 
7%��8��ก	�� t 
7%�%$ 
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&%���&"� : 1. ,�D��ก�
15$6BL8B�"�#��%$�	�%&%��=���$E 
t  �;�  �	�%&�����	�,=�ก����L;6�% %$&��	���:�%/��/�%"# B�ก#
$5$6�	�%&�� 

      7%��5��ก��B&8&%���9��	�%&���������5$6���ก	�� 
w   �;�   �	�%ก	8������8��ก<#��� %$&��	���:�%/��/�%"# 
l     �;�   �	�%��	����8��ก<#��� %$&��	���:�%/��/�%"#  
h    �;�   �	�%,C�����8��ก<#��� %$&��	���:�%/��/�%"#  
Ø   �;�   �,8�����IC��1ก�������8��ก<#���  %$&��	���:�%/��/�%"#  
c    �;�   �	�%��	�@�$6����#���L;6�%��	#��	�����8�"�� %$&��	���:�%/��/�%"#  

  2. * �$=�-�ก�=ก�#��%#��#C<#��B&8��:�7�"�%��<��<��	ก ก.1, 2 ��� 3  
   
 

��<��	ก ก.1   
�$=�-�ก�=ก�#��%#��#C<#��  
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��<��	ก ก.2  
 �$=�-�ก�=ก�#��%#��#C<#�� ,-�&#���	�%&�����;�ก����ก��ก��� 

7%��8��ก	�� 3 %/��/�%"#  �"�7%��ก/� 6 %/��/�%"# 
 

 
 

��<��	ก ก.3   
�$=�-�ก�=ก�#��%#��#C<#�� ,-�&#���	�%&�����;�ก����ก��ก��� 

%�กก	�� 6 %/��/�%"#  �"�7%��ก/� 10 %/��/�%"# 
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7. �	�%��$6����� 
 �%;6�5-�ก�#5=,���	�%��$6������������ก��ก���  �	�%��$6�������ก%/"/"���A 5$6

ก-�&�=�������ก��ก���B&8��:�7�=���$E 
 

1)  �,8�#��	� 
  �,8�#��	������ก���,�	��-�"�	����ก��ก��� ����$6�����7���ก���5$6�-��	
7=8

��ก�,8�����IC��1ก��������ก7%��ก/�5$6ก-�&�=B�"�#�������	ก ก.7 

 

"�#�������	ก ก.7 
�	�%��$6���������,8�#��	� 

 

�,8�����IC��1ก��������ก 
(�,8�����IC��1ก������B�#����	ก 2 �5�����
�	�%&���#/���������&��กก�8�5$6BL85-�,�	�
�-�"�	����ก��ก���) 

�	�%��$6����� 
(%/��/�%"#) 

7%��ก/�  650 
�ก/�  650 

± 5 
± #8���� 0.25 ����,8�#��	�5$6�-��	
7=8 

 

2)  �	�%"#����,�	��-�"�	����ก��ก��� 
  �	�%��$6�����7���ก�	�%"#����,�	��-�"�	����ก��ก��� "8��7%��ก/�#8���� 0.3 

����	�%��	,�	��-�"�	 

 

3)  #C�#���,�	�&�	�������ก��ก��� 
  #C�#���,�	�&�	������ �ก��ก���5$6"-��&���"���A ����$6 �����7���ก��� 

�����5%�<�"5$6��ก���7	87=87%��ก/�#8���� 1.25 ����,8�����IC��1ก������B��������ก��ก��� 

 

4)  �	�%ก�%���,�	��-�"�	 
  �	�%�"ก"� �� #�&	� � � � ,8��� ��IC��1 ก� ��� ��B�,C �,� =ก��"6- �,�=��� 

����ก��ก���  5$6���"�=�	��B=A ����	�%��$6�����7���ก��������5%�<�"5$6��ก���7	8 "8��7%�
�ก/�5$6ก-�&�=B�"�#�������	ก ก.8  !=�"8��7%�%$,�	�5$6�,$�#C���#��&#;���:�,���ก/=�9E�B� 
#���L;6�% =����<��	ก ก.4 
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"�#����	ก ก.8 
�	�%��$6�������ก�	�%ก�%���,�	�#C�5#�ก#���ก 

 

�	�%�"ก"���#�&	��� 
�,8�����IC��1ก���,C�,�=���

"6-�,�= 

�	�%��$6�����7���ก 
��������5%�<�",C�,�= 

�,8�����IC��1ก��� 
���B�#��� 
(%/��/�%"#) 

#8��������,8�����IC��1ก������B�#��� 
7%��ก/�  900 

�ก/� 900 �9� 1,500 
�ก/�  1,500 

1 
0.375 
0.35 
0.30 

 
��<��	ก ก.4  

"�	�����ก�#�,$�#C���#��&#;���:�,��B�#���L;6�% 
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8. �	�%5��	�%=��7~=#��/ก 
 ����ก��ก���5�กB�"8��5��	�%=��7~=#��/ก5=,��7=8!=�7%��	%&#;��/=��$E�	 

&#;�#�6	�9%  B�ก#
$����ก��ก���#�6	�9%5$6#���L;6�% B&8���%��%#���L;6�%��8	5=,��B&%� !=��C85-�ก�#
5=,��"8����8�#������$�=���	/K$���%��%#���L;6�%B&8<��ก�����8�&�8�5$65#�� 

 

9. ก�##�6	�9% 
 �%;6�5=,��ก�##�6	�9%!=�ก�#��=��ก�I&#;�ก���7�!"#���&#;�ก����@;6����8�,C� 

����ก��ก��� ��ก#�5�6�%$�	�%=��7%��8��ก	��#8���� 10 ����	�%=����ก��� ��8	"#	�=C
a����ก�I=8	��E-�,�C�&#;����ก#
1"#	�ก�##�6	�9%5$6��:�5$6��%#��!=�5�6	7� ����ก��ก���5�กB�"8��
7%�#�6	�9%  �8�����ก��ก���%$ก�##�6	�9%5$6#���L;6�%B&85-�ก�#���%��%#���L;6�%��8	5=,��B&%�  !=�
�C85-�"8����8�#������$�=���	/K$���%��%#���L;6�%B&8<��ก�����8�&�8�5$65#�� 
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�����	ก � 
 
ก#��	�ก�#��/"����#/��5 ��/6�75� �/�=�,�5#$�� (�#��5I75�) �-�ก�= (�#/��5 �5��/�,/6��	=�8�%
75�, 2550)  

,�	�ก�#��/" 7=8�ก� ����#��/"B���E�"��ก�#&��% ก�#5-�7,85#�� ก�##$=�,8�
5���&�;�� ก�#L�����;�� ���ก�#�9E�#C� #	%�-��	� 5 ����# �#�����%<;E�5$6#8���� 42.22 ���
<;E�5$65�E�&%= (=����<��	ก �.1)  ,-�&#����E�"��ก�#��/" (=����<��	ก �.2) !=�%$#������$�=
=���$E 
 

1. ���ก</%<1�&��ก���7,85#�� (F1) 

 ���ก</%<1�&��ก���7,85#�� &#;�����# F1 ��:�����#L�E��=$�	 %$<;E�5$6BL8,�� 
2,700 "�#���%"# ���B��#�ก��=8	� ,�	�,-���ก��� (Office) ������ก#
1��#;6����ก#&��ก5$6BL8B�
ก�#��/"  B�,�	������E�"��ก�#��/"%$=���$E  

1) ���ก7,8���5#�� 

 ก�#5-�7,8���&#;�7,85#�� �<;6��#�!�L�1B�ก�#5-�B&85���&�;���ก/=L���	���  
B���E�"��ก�#&���5���&�;�� �L�� ก�#&���ก��ก�E-� �8�"�� �8��� ��:�"8� B�ก�#��/"7,8���5#��
!�#�ก�#��;�กBL8 ��#;6������7,85#�� 2 #��� 7=8�ก� #�����"!�%�"/ �;� ��#;6������7aa�� ��#;6������
�ก�, ���#�������%;�=8	�7aa��	�"��=/�&��ก5$6BL8��:�,�	��,%���7,8��� 7=8�ก� 5#���%�=ก�% 
5#���#�/� 5#���/�/ก� ���5#��=-� �E-���~�#1=�=����#1 (H-2) �E-��� R-700 �#�/� ����E-���
���;��5#�� �5,�	��,%=��ก���	��B�����,%5#�� ��ก��E��-�	�"��=/�5$6�,%��8	��8�,C���#;6������7,8
5#���"������ !=�%$&��กก�#5-�����=$�	ก�� �;� ก�#B&8�	�%#8���#�/�������"�	���&��%
������5#����8�=8	�ก�� ��ก��E�5-�ก�#��% (Curing) "��=8	��	�%#8���<;6�B&87=8�%����5$6�����#� 
#����	��B�ก�#����7,8����"���L/E��#�%�
 1-2 ��5$ 5-�ก�#��=�#$��7,8���5#�� �<;6��"#$�%
��8�,C�B�ก#��	�ก�#&���5���&�;��"��7� 

 

2) ก�#&��%-&���5���&�;�� 
    ก�#&��%5���&�;��B����ก</%<1 �&��ก��:�ก�#&��%ก8��5���&�;��  

(Ingot Brass) �	�%�#/,�5K/�#8���� 60 ��ก���ก F4 #	%ก��ก�#&��%�E-�B���/"��
015$67%�7=8
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%�"#.�� (Recycle) 5$6��
&�C%/ 1,200 ��I������$�, B��"�&��% �96�%$&��กB�ก�#&��%���
"#	�,����
��<�L���=$�	ก��ก�#&��%B����ก F4 �E-�5���&�;��B���E�"��ก�#&��%�$E���Cก
&�����:�L/E���� !=�ก�#�5��,C��%�</%<1�&��ก (Mold) �96����B���%$7,8���5#���<;6�B&8�ก/=
L���	���B�L/E������/"��
01 BL8�	��B�ก�#&����#�%�
 30 ��5$ ��ก��E��9��-�L/E������ก��ก
�%�</%<1 ����=��
&�C%/!=�#���#�����	�%#8��=8	��E-� L/E������ก�%�</%<1�&��ก���-�%�
"#	�,����
��<��
��< �<;6�#���8�,C�ก#��	�ก�#5-��	�%,���=���"ก�"��"��7� 

 

2. ���ก�y�%5#�����L�����;�� (F2) 

    ���ก�y�%5#�����L�����;�� &#;�����# F2 ��:�����#L�E��=$�	 %$<;E�5$6BL8,�� 
2,700 "�#���%"# ���B��#�ก��=8	� ,�	�,-���ก��� (Office) ������ก#
1��#;6����ก#&��ก5$6BL8
B�ก�#��/"  B�,�	������E�"��ก�#��/"%$=���$E  
 

1) ก�#�"#$�%�%����5#�� 
 ก�#�"#$�%�%����5#�� ,-�&#��L/E����5$67%�"8��ก�#�	�%����$�= 7=8�ก� ,�#/�

�ก�#1  �8�"��  �8���  ,�	��#�ก��&��ก����%���� 7=8�ก� 5#���ก8	ก#�7a51  ���!57�"1 ����E-� 
"�%,�=,�	�5$6ก-�&�= 5#����ก����##��5#�����Cก,��7��������,%5#�� �����7&�7�"�%5���-�
5#�����7&��������#;6��5-��%�����<;6���=5#����B�����ก�%�</%<1��C%/��$�%�<;6�B&8��:�#C�
L/E����5$6"8��ก�# �8�L/E����"8��ก�#L���	���"8��B,�7,8���5#���</6%"�%�#���5�����/"��
01 
�9�5-�ก�#��=�9E�#C�5#�� �<;6�#���8�,C�ก#��	�ก�#�5�E-�5���&�;��"��7� 

 

2) ก�#&��%5���&�;�� 
 ก�#&��%5���&�;�� B����ก F2 ��:�ก�#&��%ก8��5���&�;�� (Ingot Brass) 

�	�%�#/,�5K/�#8���� 60 ��� 80 ��ก���ก F4 #	%ก��ก�#&��%�E-�B���/"��
015$67%�7=8%�"#.�� 
(Recycle) 5$6��
&�C%/ 1,200 ��I������$�, B��"�&��% �96�%$&��กB�ก�#&��%���"#	�,��
��
��<�L���=$�	ก��ก�#&��%B����ก F4  �E-�5���&�;��B���E�"��ก�#&��%�$E���Cก&�����:�
L/E���� !=�ก�#�5��,C��%�</%<1���5#�� (Mold) �96����B���%$7,8���5#���<;6�B&8�ก/=L���	���B�
L/E������/"��
01 BL8�	��B�ก�#&����#�%�
 1 ��5$ ��ก��E��9��-�L/E������ก��ก�%�</%<1 ���
�=��
&�C%/ !=�ก�#�-�7�#���5#����"��ก#�#���5#�� L/E������ก�%�</%<1�&��ก���-�%�
"#	�,����
��<��
��< �<;6�#���8�,C�ก#��	�ก�#5-��	�%,���=���"ก�"��"��7� 
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3. ���ก#$=5���&�;���,8� (F3) 
 ���ก#$=5���&�;���,8� &#;�����# F3 ��:�����#L�E��=$�	 %$<;E�5$6BL8,�� 2,700 

"�#���%"# ���B��#�ก��=8	�,�	�,-���ก��� (Office) ������ก#
1��#;6����ก#&��ก5$6BL8B� 
ก�#��/"  B�,�	������E�"��ก�#��/"%$=���$E  ก�##$=5���&�;���,8� !=�BL8	�"��=/�5���&�;���5�� 
(Billet Brass) 5$6"�=��:�5�����ก���ก F4 �E-�&��ก!=��#�%�
 122 ก/!�ก#�%/5��� ��8�,C�
ก#��	�ก�#������ !=�BL8�L;E��<�/� LPG B&8�	�%#8��B�ก�#���5$6��
&�C%/�#�%�
 700-800 
��I������$�, ��:��	�� 30-60 ��5$ �%;6�5���&�;��#8����7=85$6��8	��#;6����5-�ก�#,��5���
5���&�;����8�,C���#;6��#$=5���&�;���,8� ��#;6����5-�ก�##$=5���&�;����:��5��ก�%5$6%$���=�,8�
����IC��1ก���"�E��"� 158-60 %/��/�%"# !=�5���5���&�;�� 1 5���,�%�#���/"5���&�;���,8�
���=�,8�����IC��1ก��� 10 %/��/�%"# 7=8 4 �,8� ,-�&#��ก�#��/"5���&�;�����=�,8�����
IC��1ก��� 20 ��� 60 %/��/�%"#,�%�#���/"7=8������� 1 �,8� ���&���ก�##$=�,8�5���&�;����
%$�E-�&��ก����#�%�
 105 ก/!�ก#�%/�,8� ��ก��E���#;6����5-�ก�#"�=�,8�5���&�;��!=���"!�%�"/ 
����-���8�,C���#;6��=�=�,8�5���&�;�� �<;6�5-�ก�#,���-�&����B&8�Cก�8�����$ก,�	�&�96��-���8�,C�
���ก F5 "��7� 

 

4. ���ก&��%5���&�;���������#�ก��	�"��=/� (F4) 
 ���ก&��%5���&�;���������#�ก��	�"��=/� &#;�����# F4 ��:�����#L�E��=$�	 %$

<;E�5$6BL8,�� 3,400 "�#���%"# ก�#BL8�#�!�L�1<;E�5$6���B�������:� 3 ,�	� �;� ,�	�,-���ก��� 
(Office) <;E�5$6,-�&#���ก��	�"��=/�5$6BL8B�ก�#&��%5���&�;�� ���,�	�ก�#&��%5���&�;��  B�
���ก�$E��5-�ก�#��/"!�&�5���&�;���,%��ก!�&�5���=� ,��ก�,$ ���5���&�;�� �<;6��-�7�BL8
��:�	�"��=/�B�ก�#&���&#;�#$=��:�L/E����"���A  �96�%$��E�"��ก�#��/"=���$E  

1) ก�#�"#$�%	�"��=/�B�ก�#&��% (Feedstock Preparation) 
 	�"��=/�&��กB�ก�#&��%5���&�;��������:� 3 �#���5 7=8�ก� �I�&#;� 

�5��5���&�;�� (Brass Scrap/Ingot/Swarf) �I�&#;��5��,��ก�,$ (Zinc Scrap and Zinc Ingot) 
����I�&#;�����5���=� (Copper Scrap and Copper Sheet) 5��!�#�ก�#��5-�ก�#
"#	�,����
��<	�"��=/�ก����-�%�L�6��E-�&��กB&87=8�#/%�
"�%,�=,�	�5$6ก-�&�= !=�%$
,�	��#�ก��5����%$B��#/%�
5$6�"ก"���ก�����%$,�=,�	����,��ก�,$7%��ก/�#8���� 40 "�%
��
,%��"/�����/"��
01�"���L�/= ��ก��E��9����8����8�	�"��=/���8�,C��"�&��%5���&�;��=8	�
#���,��<���-���$��"��7� 
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2) ก�#&��%5���&�;�� (Induction Melting) 
 ก�#&��%5���&�;��!=�ก�#�"/%	�"��=/�&��ก��B��"�&��% ��=&��%�&�	���

5���&�;��%$����#�%�
 927-1,038 ��I������$�, �����=�=;�=%$����#�%�
 1,149 ��I�
�����$�, ����ก��ก�#�ก/=��ก�/�=L�6����,��ก�,$ ���ก-���=,/6���������5$67%�BL8��;E�!�&� �<;6�B&8
!�&��,%%$�/	�#$�� !=�ก�#�"/%a��ก�1 ��ก��ก�$EB�ก�#&��%��"8��%$ก�#�"/%	�,=�5$6BL8�,%�;6� A 
�<;6��</6%��
,%��"/���5���&�;�� 7=8�ก� �%�ก��$, (Manganese) ��C%/��$�% (Aluminum) =$��ก 
(Tin) "�ก�6	 (Lead) ����#�<�	� (Antimony) B�,�=,�	�5$6�&%��,% �<;6�B&8���1�#�ก�����!�&�
�,%%$�����:�7�"�%5$6"8��ก�# �9�"8��5-�ก�#	/��#��&1���1�#�ก�����!�&��,%=8	����ก#
1 
Spectrophotometer �<;6��	���%B&8���1�#�ก������E-�5���&�;��%$�	�%�#/,�5K/�#8���� 60 ���
#8���� 80  

 

3) ก�#&����5��5���&�;�� (Continuous Casting Process) 
 ก�#&����5��5���&�;�����!�#�ก�#�#�ก��=8	� 2 ��ก�
� 7=8�ก� 5���&�;��

���ก8�� (Ingot Brass) ���5���&�;������5�� (Billet Brass) ก�#��/" Ingot ���-��E-�
5���&�;����ก�"�&��%�5B,���8�!=�"#� ��7=8ก8��5���&�;��5$6 %$�	�%�#/,�5K/�#8���� 60 ���
#8���� 80 !=�%$���= (ก	8��x��	x,C�) 80 x 90 x 460 %/��/�%"#!=��#�%�
 ,-�&#��ก�#��/" 
Billet �E-�5���&�;����ก�"�&��%���Cก�5��B���#;6��&���5���&�;���5��"����;6�� (Continuous 
Casting Machine) �E-�5���&�;�����Cก&�����:��5��5���&�;�� (Billet) ��	�����"����;6�� �/	��ก
����5��5���&�;���������� ��;6����ก�Cก�=��
&�C%/=8	�#���#�����	�%#8�� (Cooling 
System) ,�	����B��5��5���&�;�������%$,����ก96�����ก96��&�	 �5��5���&�;���$E���Cก�#��B&8
��:��5��"#����5-�ก�#"�==8	���;6��7aa��"�%�	�%��	5$6"8��ก�# �96�#����	��B�ก�#&���
5���&�;���5���9E���C�ก�����=���5���&�;���5��5$6"8��ก�# �L�� ���=�,8�����IC��1ก��� 178 
%/��/�%"# ��	 720 �%"# �-��	� 1 �,8� BL8�	��B�ก�#&��� 42 ��5$ ,-�&#��5���&�;���5�����=
�,8�����IC��1ก��� 110 %/��/�%"# ��	 720 �%"# �-��	� 1 �,8� BL8�	��B�ก�#&��� 14 ��5$ �<;6�
�-�7���:�	�"��=/�,-�&#�����ก F1 ������ก F3 "��7� 
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5. ���ก�y�%�9E�#C� (F5) 

 ���ก�y�%�9E�#C� &#;�����# F5 ��:�����#L�E��=$�	 %$<;E�5$6BL8,�� 1,680  
"�#���%"# ���B��#�ก��=8	�����#,-���ก��� (Office) ������ก#
1��#;6����ก#&��ก5$6BL8B�ก�#
��/" B�,�	������E�"��ก�#��/"%$=���$E  ก�#�y�%�9E�#C���BL8	�"��=/�5���&�;���,8���ก���ก F3 %�"�=
!=�BL8��#;6��"�=5���&�;��  B&8%$�	�%��	#�&	��� 3-5 ���"/�%"# ��8	,����8�,C�ก#��	�ก�#������B�
��#;6��5-��	�%#8�� (Heater Machine) !=�BL8 ก��� LPG ��:��L;E��<�/� B&8�	�%#8��5$6��
&�C%/
�#�%�
 700 ��I������$�, ��:��	�� 15-20 ��5$ �%;6�5���&�;������"�	����8	�9��-���8���#;6����=
�����%�</%<1 (Extrusion Machine) �96�BL8#���7~!=#�/ก��=5���&�;���5�����ก�����%�</%<1��ก%���:�
5���&�;���5��5$6%$#C�&�8�"�="�%����%�</%<1 �L�� #���9E� xyก��	 ����ก�$�	 ��:�"8�  ,-�&#���5��
5���&�;��5$6������ก%���ก�%�</%<1���Cก�-�7�"�=���!=�BL8��#;6��"�=���5���&�;�� (Trimming 
Machine) 
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��<��	ก �.1  

�,=�����#ก�#��/"��� �#/��5 ��/6�75� �/�=�,�5#$�� (�#��5I75�) �-�ก�= 
 

5$6%� : �#/��5 �5��/�,/6��	=�8�%75� �-�ก�=, 2550 
 

 
 
 

F1 

F2 

F3 

F4 F5 

#����-���=�E-��,$� 

<;E�5$6	��Scrap 

&�<�ก 
Gas Station 

 
 
 
 

����##	�#	% 
ก�ก����,$� ����ก���E-�B"8=/� 
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5$6%� : �#/��5 �5��/�,/6��	=�8�%75� �-�ก�=, 2550 

��<�����	ก �.2  ��E�"��ก�#��/"����#/��5 ��/6�75� �/�=�,�5#$�� (�#��5I75�) �-�ก�=
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�����	ก � 
 

"�#����	ก �.1 
,�/"/�C%/��ก�IB���� 30 �b ���,���$"#	�	�=��ก�IL���#$ "�E��"��b 2514-2543 

 
Station   CHON BURI                                                                  Elevation of station above MSL           1   Meters 
Index station   48459                                                                Height of barometer above MSL            2   Meters 
Latitude      13 22 N                                                                Height of thermometer above ground    1.50   Meters 
Longitude    100 59 E                                                                Height of wind vane above ground     13.45   Meters 
                                                                                     Height of rain gauge                  1.00   Meters 
----------------------------------------------------------------------------------------------------------------------------------------_ 
                       Jan      Feb      Mar      Apr      May      Jun      Jul      Aug      Sep      Oct      Nov      Dec     ANNUAL 
---------------------------------------------------------------------------------------------------------------------------------------- 
Pressure (Hectopascal)    
Mean                 1012.1   1011.1   1009.9   1008.3   1007.1   1006.5   1006.6   1006.8   1008.0   1009.6   1011.3   1012.7    1009.2 
Ext. max.            1022.6   1020.3   1020.9   1016.6   1014.0   1012.9   1013.4   1013.2   1015.7   1017.2   1020.6   1022.5    1022.6 
Ext. min.            1003.1   1002.2   1001.4   1000.3    900.9    999.5    998.7    999.3   1000.5   1001.4   1003.2   1003.5     998.7 
Mean daily range        4.7      4.7      4.8      4.6      4.2      3.6      3.5      3.8      4.3      4.5      4.4      4.6       4.3       
 
Temperature (Celsius)      
Mean                   26.3     27.6     28.9     29.9     29.6     29.3     28.8     28.6     27.9     27.6     26.9     25.9     28.1 
Mean max.              32.5     33.0     34.2     34.9     34.1     33.3     32.9     32.6     32.3     32.5     32.4     32.3     33.1 
Mean min.              21.2     23.3     25.0     26.1     26.0     25.9     25.6     25.4     24.7     24.1     22.7     20.9     24.2 
Ext. max.              37.5     37.6     38.4     39.9     38.5     36.8     37.2     36.2     35.8     36.1     36.7     36.9     39.9 
Ext. min.              12.4     16.6     14.0     21.0     21.2     20.8     20.5     21.3     21.0     17.9     14.2     12.0     12.0  
 
Relative Humidity (%)     
Mean                     67       70       70       72       74       74       75       76       80       79       71       64       73             
Mean max.                83       85       85       86       88       87       87       88       92       91       85       80       86 
Mean min.                48       52       53       54       58       59       60       61       64       62       52       45       56 
Ext. min.                18       20       19       26       32       40       40       43       32       32       24       24       18 
 
Dew Point (Celsius)        
Mean                   19.2    21.93     22.7     23.8     24.3     24.0     23.6     23.7     23.9     23.2     20.8     18.1     22.4         
 
Evaporation (mm.)          
Mean-pan              143.2    142.1    178.8    175.2    162.3    153.1    153.4    152.9    133.1    127.6    135.8    150.5   1808.0      
 
Cloudiness (0-10)          
Mean                    3.3      3.6      3.9      4.8      6.7      7.7      7.8      8.2      8.0      6.8      4.7      3.3      5.7 
 
Sunshine Duration (hr.)    Mean         NO OBSERVATION  
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"�#����	ก �.1 ("��) 
,�/"/�C%/��ก�IB���� 30 �b ���,���$"#	�	�=��ก�IL���#$ "�E��"��b 2514-2543 ("��) 

 
 
Station   CHON BURI                                                                  Elevation of station above MSL           1   Meters 
Index station   48459                                                                Height of barometer above MSL            2   Meters 
Latitude      13 22 N                                                                Height of thermometer above ground    1.50   Meters 
Longitude    100 59 E                                                                Height of wind vane above ground     13.45   Meters 
                                                                                     Height of rain gauge                  1.00   Meters 
----------------------------------------------------------------------------------------------------------------------------------------_ 
                       Jan      Feb      Mar      Apr      May      Jun      Jul      Aug      Sep      Oct      Nov      Dec     ANNUAL 
---------------------------------------------------------------------------------------------------------------------------------------- 
Visibility (km.)           
0700 L.S.T.             5.5      5.7      6.6      8.2     10.2     11.1     10.6     10.3      9.6      8.6      7.9      7.0      8.4   
Mean                    6.6      6.9      7.5      9.1     11.1     11.7     11.5     11.1     10.4      9.6      8.9      8.0      9.4 
 
 
Wind (Knots)               
Mean wind speed         3.0     3.84      6.6      3.1      2.7      3.2      3.1      3.0      2.2      2.2      3.4      3.6        -  
Prevailing wind           E        S        S        S        S       SW       SW       SW        W        E        E        E        - 
Max. wind speed          32       49       21       27       30       26       30       35       40       40       30       30       49  
 
Rainfall (mm.) 
Mean                   10.9     16.7     34.5     78.5    165.3    143.3    132.1    162.9    281.7    210.0     58.2      4.7   1298.8   
Mean rainy day          1.2      2.5      3.9      7.2     13.8     14.3     15.2     16.8     19.6     16.4      5.8      0.9    117.6 
Daily maximum          80.8     50.6     50.8     90.9     98.6    163.4     71.5    131.0    186.2    121.5     91.8     22.3    186.2  
 
Number of days with   
Haze                   26.2     22.6     23.8     15.0      3.2      2.1      1.7      1.7      1.4      5.7     15.8     25.2    144.4 
Fog                     0.7      0.3      0.1      0.0      0.0      0.0      0.0      0.0      0.1      0.2      0.2      0.1      1.7 
Hail                    0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0 
Thunderstorm            0.4      1.3      3.4      8.1     12.6      6.3      7.0      6.8     12.6     10.0      2.7      0.2     71.4 
Squall                  0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0 
-------------------------------------------------------------------------------------------------------------------------------------- 

 5$6%� : ก#%��"��/�%	/5��                                                                                                
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�����	ก � 
��ก�#�-��	
�������-����5���
/"I�,"#1 BREEZE HAZ 

 

1. B�,�	�!�#�ก#% Fire !�#�ก#%���� Unconfined Pool Fire 
- ก#
$ก�##�6	7&�ก#
$�ก/=#C#�6	5$6"�	��� ���=#C#�6	 1 �/E	 �	��B�ก�##�6	7&� 10 ��5$   

�	�%��"�	����##��ก�I��� A ������ D 
 
UNCONFINED POOL FIRE MODEL    
 
 
 STORAGE TANK LEAK WITH IMMEDIATE IGNITION OF SPILLED CONTENTS 
 
 FUEL 
   Name                                       : LPG THAI 
   Temperature                                : 28.0 °C 
   Pressure (absolute)                        : 17.23 bar 
   Physical state                             : Liquid phase only 
 
 CONSTANT PROPERTIES 
   Molecular weight                           : 49.71 
   Boiling point                              : -23.59 °C 
   Critical temperature                       : 395.55 K 
   Critical pressure                          : 41.74 bar 
   Heat of combustion                        : 4.61E+07 J/kg 
   Flame temperature                          : 1300 K 
 
 CALCULATED PROPERTIES 
   Liquid compressibility factor             : 0.062 
   Liquid density                             : 553.0 kg/cu m 
 
 RELEASE DATA 
   Type of spill                              : Continuous 
   Substance release rate                     : 13.28 kg/sec 
   Surface type                               : Concrete 
   Target distance                            : 200.0 m 
   Elevation of target                        : 0.5 m 
 
 LOCAL AMBIENT CONDITIONS 
   Air temperature                            : 28.0 °C 
   Ambient pressure                           : 1.01 bar 
   Wind speed                                 : 1.6 m/s 
   Relative humidity                          : 73.0% 
 
 STEADY STATE RESULTS 
   Maximum emissive power                    : 178.8 kW/m² 
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 --------------------------------------------------------------------------------------------------------------- 
         Time            Burning           Flame            Flame tilt         Flame drag           Effective 
      Interval              Rate              Length         from vertical           ratio            emissive power 
           (s)              (kg/m² s)             (m)                (deg)                                            (kW/m²) 
   --------------------------------------------------------------------------------------------------------------- 
         60.00            0.079              16.63               68.21                 1.19                    166.94 
       120.00              0.079              16.73               68.17                 1.19                    167.20 
       180.00              0.079              16.73               68.17                 1.19                    167.20 
       240.00              0.079              16.73               68.17                 1.19                    167.20 
       300.00              0.079              16.73               68.17                 1.19                    167.20 
       360.00              0.079              16.73               68.17                 1.19                    167.20 
       420.00              0.079              16.73               68.17                 1.19                    167.20 
       480.00              0.079              16.73               68.17                 1.19                    167.20 
       540.00              0.079              16.73               68.17                 1.19                    167.20 
       600.00              0.079              16.73               68.17                 1.19                    167.20 
   --------------------------------------------------------------------------------------------------------------- 
    
   --------------------------------------------------------------------------------------------------------------- 
         Time             Pool             Thermal flux to           Thermal flux to           Maximum flux 
       Interval         Radius          horizontal target             vertical target                  to target 
           (s)                (m)                    (kW/m²)                       (kW/m²)                     (kW/m²) 
   --------------------------------------------------------------------------------------------------------------- 
         60.00            3.80                      0.00                              0.04                            0.04 
       120.00             3.84                0.00                              0.04                            0.04 
       180.00             3.84                0.00                              0.04                            0.04 
       240.00             3.84               0.00                              0.04                            0.04 
       300.00             3.84                0.00                              0.04                            0.04 
       360.00             3.84                     0.00                           0.04                            0.04 
       420.00             3.84                     0.00                              0.04                            0.04 
       480.00             3.84                     0.00                              0.04                            0.04 
       540.00             3.84                     0.00                              0.04                            0.04 
       600.00             3.84                     0.00                              0.04                            0.04 
   -------------------------------------------------------------------------------------------------------------- 
 
   Distance to Radiation Levels at Maximum Pool Size 
 
   Maximum pool radius                       : 3.84 m 
   Mass burning rate                          : 0.079 kg/m² s 
   Flame length                               : 16.73 m 
   Flame tilt from vertical                   : 68.17° 
   Flame drag ratio                           : 1.19 
   Maximum emissive power                    : 178.8 kW/m² 
   Effective emissive power                  : 167.2 kW/m² 
 
   ------------------------------------------------------------------- 
     Thermal flux                Distance From center of Pool 
        (kW/m²)                                         (m) 
   ------------------------------------------------------------------- 
          37.5                                    21.63 
          12.5                                             27.54 
            5.0                                             34.32 
            4.0                                             36.45 
   --------------------------------------------------------------------------- 
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��<��	ก �.1  
ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#����	����ก#C#�6	���= 1 �/E	 

  B�L�	��	�� 10 ��5$ ����	�%��"�	����##��ก�I��� A ������ D 
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-  ก#
$ก�##�6	7&�ก#
$�ก/=#C#�6	5$6"�	��� ���=#C#�6	 2 �/E	 �	��B�ก�##�6	7&� 10 ��5$   
�	�%��"�	����##��ก�I��� A ������ D 

 
UNCONFINED POOL FIRE MODEL  ( 2 inch  Stb.A 10 minute) 
 
 
 STORAGE TANK LEAK WITH IMMEDIATE IGNITION OF SPILLED CONTENTS 
 
 FUEL 
   Name                                       : LPG THAI 
   Temperature                                : 28.0 °C 
   Pressure (absolute)                        : 17.23 bar 
   Physical state                             : Liquid phase only 
 
 CONSTANT PROPERTIES 
   Molecular weight                           : 49.71 
   Boiling point                              : -23.59 °C 
   Critical temperature                       : 395.55 K 
   Critical pressure                          : 41.74 bar 
   Heat of combustion                        : 4.61E+07 J/kg 
   Flame temperature                          : 1300 K 
 
 CALCULATED PROPERTIES 
   Liquid compressibility factor             : 0.062 
   Liquid density                             : 553.0 kg/cu m 
 
 RELEASE DATA 
   Type of spill                              : Continuous 
   Substance release rate                     : 53.11 kg/sec 
   Surface type                               : Concrete 
   Target distance                            : 200.0 m 
   Elevation of target                        : 0.5 m 
 
 LOCAL AMBIENT CONDITIONS 
   Air temperature                           : 28.0 °C 
   Ambient pressure                           : 1.01 bar 
   Wind speed                                 : 1.6 m/s 
   Relative humidity                          : 73.0% 
 
 STEADY STATE RESULTS 
   Maximum emissive power                    : 178.8 kW/m² 
    
-------------------------------------------------------------------------------------------------------------- 
          Time          Burning         Flame           Flame tilt         Flame drag         Effective 
        Interval           Rate           Length        from vertical           ratio            emissive power 
            (s)            (kg/m² s)         (m)                 (deg)                                          (kW/m²)   
 -------------------------------------------------------------------------------------------------------------- 
         60.00              0.080           26.20               65.54             1.14                    177.55 
       120.00               0.080            26.36               65.50             1.14                    177.60 
       180.00               0.080            26.36               65.50             1.14                    177.60 
       240.00               0.080            26.36               65.50             1.14                    177.60 
       300.00               0.080            26.36               65.50             1.14                    177.60 
       360.00               0.080            26.36               65.50             1.14                    177.60 
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       420.00               0.080            26.36               65.50             1.14                    177.60 
       480.00               0.080            26.36               65.50             1.14                    177.60 
       540.00               0.080            26.36                 65.50             1.14                    177.60 
       600.00               0.080            26.36               65.50             1.14                    177.60 
  ------------------------------------------------------------------------------------------------------------- 
  
  ----------------------------------------------------------------------------------------------------- 
        Time           Pool          Thermal flux to         Thermal flux to       Maximum flux 
       Interval       Radius       horizontal target          vertical target              to target 
           (s)               (m)                 (kW/m²)                    (kW/m²)                  (kW/m²) 
   ---------------------------------------------------------------------------------------------------- 
         60.00          7.28                        0.00                     0.16                          0.16 
       120.00          7.34                        0.00                     0.16                           0.16 
       180.00          7.34                        0.00                     0.16                           0.16 
       240.00          7.34                        0.00                    0.16                           0.16 
       300.00          7.34                        0.00                     0.16                           0.16 
       360.00          7.34                        0.00                     0.16                           0.16 
       420.00          7.34                        0.00                   0.16                           0.16 
       480.00          7.34                        0.00                   0.16                           0.16 
       540.00          7.34                        0.00                    0.16                           0.16 
       600.00          7.34                        0.00                   0.16                           0.16 
   ---------------------------------------------------------------------------------------------------- 
 
   Distance to Radiation Levels at Maximum Pool Size 
 
   Maximum pool radius                       : 7.34 m 
   Mass burning rate                          : 0.08 kg/m² s 
   Flame length                               : 26.36 m 
   Flame tilt from vertical                   : 65.5° 
   Flame drag ratio                           : 1.14 
   Maximum emissive power                    : 178.8 kW/m² 
   Effective emissive power                  : 177.6 kW/m² 
 
   ------------------------------------------------------------------- 
     Thermal flux                Distance From center of Pool 
        (kW/m²)                                       (m) 
   ------------------------------------------------------------------- 
          37.5                                       35.69 
          12.5                                       46.69 
            5.0                                       58.75 

 4.0        62.53 
   ------------------------------------------------------------------- 
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��<��	ก �.2  
ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#����	����ก#C#�6	���= 2 �/E	 

  B�L�	��	�� 10 ��5$ ����	�%��"�	����##��ก�I��� A ������ D 
 

 

- ก#
$5$6����ก��ก����Cก5-����5��5$ 5$6,��<�	�%��"�	����##��ก�I��� A ������ D 
 
UNCONFINED POOL FIRE MODEL   
 
 
 STORAGE TANK COLLAPSE WITH IMMEDIATE IGNITION OF SPILLED CONTENTS 

 
 FUEL 
   Name                                       : LPG THAI 
   Temperature                                : 28.0 °C 
   Pressure (absolute)                        : 17.23 bar 
   Physical state                             : Liquid phase only 
 
 CONSTANT PROPERTIES 
   Molecular weight                           : 49.71 
   Boiling point                              : -23.59° -C 

   Critical temperature                       : 395.55 K 
   Critical pressure                          : 41.74 bar 
   Heat of combustion                        : 4.61E+07 J/kg 
   Flame temperature                          : 1300 K 
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 CALCULATED PROPERTIES 
   Liquid compressibility factor             : 0.062 
   Liquid density                             : 553.0 kg/cu m 
 
 RELEASE DATA 
   Spill type                                 : Instantaneous 
   Inventory                                  : 5,208 kg 
   Surface type                               : Concrete 
   Target distance                            : 200.0 m 
   Elevation of target                        : 0.5 m 
 
 LOCAL AMBIENT CONDITIONS 
   Air temperature                            : 28.0 °C 
   Ambient pressure                           : 1.01 bar 
   Wind speed                                 : 1.6 m/s 
   Relative humidity                          : 73.0% 
 
 STEADY STATE RESULTS 
   Maximum pool radius                       : 24.29 m 
   Time to reach maximum radius              : 41.39 s 
   Maximum emissive power                    : 178.8 kW/m2 
 
------------------------------------------------------------------------------------------------------- 
   Time        Burning          Flame         Flame tilt         Flame drag           Effective 
 Interval        Rate             Length      from vertical           ratio            emissive power 
    (s)           (kg/m2 s)            (m)             (deg)                                            (kW/m2) 
------------------------------------------------------------------------------------------------------- 
    4.14          0.080              25.89           65.61                 1.14                   177.45 
    8.28          0.080              33.00           64.05                 1.11                   178.59 
  12.42          0.080              38.09           63.07                 1.10                   178.75 
  16.56          0.080              42.25           62.33                 1.08                   178.79 
  20.70          0.080              45.88           61.73                 1.08                   178.80 
  24.84          0.080              49.15           61.21                 1.07                   178.80 
  28.98          0.080              52.20           60.76                 1.06                   178.80 
  33.11          0.080              55.08           60.34                 1.06                   178.80 
  37.25          0.080              57.86           59.95                 1.05                   178.80 
  41.39          0.080              60.56           59.59                 1.05                   178.80 
------------------------------------------------------------------------------------------------------ 
  
------------------------------------------------------------------------------------------------------ 
    Time          Pool           Thermal flux to           Thermal flux to         Maximum flux 
  Interval       Radius         horizontal target            vertical target              to target 
       (s)             (m)                  (kW/m2

)                     (kW/m2
)                 (kW/m2

) 
----------------------------------------------------------------------------------------------------- 
     4.14            7.15                    0.00                            0.15                         0.15 
     8.28          10.14                    0.01                            0.32                         0.32 
   12.42          12.47                    0.03                            0.50                         0.50 
   16.56          14.47                    0.04                            0.69                         0.69 
   20.70          16.29                    0.07                            0.89                         0.90 
   24.84          17.99                    0.09                            1.12                         1.12 
   28.98          19.62                    0.13                            1.36                         1.36 
   33.11          21.20                    0.17                            1.62                         1.63 
   37.25          22.75                    0.22                            1.91                         1.93 
   41.39          24.29                    0.27                            2.23                         2.25 
----------------------------------------------------------------------------------------------------- 
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   Distance to Radiation Levels at Maximum Pool Size 
 
   Maximum pool radius                       : 24.29 m 
   Mass burning rate                          : 0.08 kg/m2

 s 
   Flame length                               : 60.56 m 
   Flame tilt from vertical                   : 59.59° 
   Flame drag ratio                           : 1.05 
   Maximum emissive power                    : 178.8 kW/m2 
   Effective emissive power                  : 178.8 kW/m2 
 
   ------------------------------------------------------------------- 
     Thermal flux                Distance From center of Pool 
        (kW/m2

)                                        (m) 
   ------------------------------------------------------------------- 
          37.5                                87.37 
          12.5                                       117.94 
            5.0                                       153.77 
            4.0                                       164.98 
   ------------------------------------------------------------------- 
 

��<��	ก �.3  
ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#����	�� 

  ก#
$���ก����Cก5-����5��5$  5$6,��<�	�%��"�	����##��ก�I��� A ������ D 
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2. B�,�	�!�#�ก#% Fire !�#�ก#%���� BLEVE 
- ก#
$ก�##�6	7&�ก#
$�ก/=#C#�6	5$6"�	��� ���=#C#�6	 1 �/E	 2 �/E	 ���ก#
$���ก����Cก5-����

5��5$ �	��B�ก�##�6	7&� 10 ��5$  5�ก,��<�##��ก�I 
 

BLEVE MODEL 
 
 
 
INPUT DATA 
 
Selected substance:                           LPG Thai 
Heat of combustion:                           46087400.0 J/kg 
Mass of fuel in the fireball:                5208.32 kg 
Radiative fraction of heat of combustion:    0.3 
 
Duration of exposure for dose calculation:   40.2 s 
 
 
RESULTS 
 
Diameter of Fireball:                         100.54 m 
Duration of Fireball:                         7.8 s 
 
          CALCULATED RADIATION AT SPECIFIED DISTANCES 
 
      Specified           Radiation         Radiation Dose         Radiation Dose 
      Distance              Level             40.2 s Exposure        7.8 s Exposure  
            m                  kW/m²            (W/m²)**4/3 s          (W/m²)**4/3 s 
 
           5.00              29933.93            3.73632E+11            7.24987E+10 
         10.00                7483.48            5.88434E+10            1.14178E+10 
         15.00                3325.99            1.99582E+10            3.87264E+09 
         20.00                1870.87            9.26725E+09            1.7982E+09 
         30.00                  831.50            3.14322E+09            6.09902E+08 
         40.00                  467.72            1.4595E+09              2.83198E+08 
         70.00                  152.72            3.28173E+08            6.36779E+07 
       100.00                    74.83            1.26774E+08            2.4599E+07 
       150.00                    33.26            4.29986E+07            8.34334E+06 
       200.00                    18.71            1.99657E+07            3.87409E+06 
 
 
          CALCULATED DISTANCE AT SPECIFIED RADIATION LEVELS 
 
      Specified          Distance To        Radiation Dose         Radiation Dose 
      Radiation           Radiation                 40.2 s                              7.8 s 
        Level                 Level                   Exposure                   Exposure 
        kW/m²                 m                    (W/m²)**4/3 s            (W/m²)**4/3 s 
 
           4.00                   432.54                2.53984E+06                 4.95289E+05   
               5.00                   386.87                3.43705E+06                 6.66917E+05 
        12.50                 244.68                 1.1662E+07                    2.26286E+06 
        37.50                 141.27                  5.04585E+07                 9.79084E+06 
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          CALCULATED DISTANCE AT SPECIFIED RADIATION DOSE LEVELS 
 Distance to radiation dose based on an exposure time = fireball duration =7.8 s 
 
         Specified            Distance To 
        Radiation             Radiation 
             Dose                Dose Level 
                   (W/m²)**4/3 s                            m 
  
         3437052.                    209.18 
       11661990.                             132.30 
       50458510.                               76.38 

 
��<��	ก �.4  

 ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#���5�� 
ก#
$�ก/=#C#�6	5$6"�	���  �	��B�ก�##�6	7&� 10 ��5$  5�ก,��<�##��ก�I 

 

 
 

 
 
 
 
 

 



 

 
 
       

191 

3. B�,�	�!�#�ก#% Explosion !�#�ก#%���� HSE TNT Equivalency 
- ก#
$���ก����ก/=ก�##���/= ���=#C#�6	 1 �/E	 2 �/E	 ���ก#
$���ก����Cก5-����5��5$ 

B�L�	��	�� 10 ��5$ 5$65�ก,��<�	�%��"�	����##��ก�I 
 

UNCONFINED VAPOR CLOUD EXPLOSION (TNT) MODEL 
 
 
 
 
INPUT DATA 
 
Selected substance: LPG Thai 
Heat of combustion:46087397.41 J/kg 
Mass of flammable vapor in cloud:5208.32 kg 
Yield factor (percent):10.0 
 
 
RESULTS 
 
Equivalent TNT mass:5126.94 kg 
 
          CALCULATED OVERPRESSURES AT SPECIFIED DISTANCES 
 
      Specified            Explosion 
      Distance            Overpressure 
         m                    atm(g) 
       50.000                 1.382                      
      100.000                 0.355                      
      150.000                 0.188                      
      200.000                 0.128                      
      250.000                 0.094                      
      300.000                 0.067                      
      350.000                 0.058                      
      400.000                 0.049                      
      450.000                 0.039                      
      500.000                 0.034                      
 
 
          CALCULATED DISTANCES AT SPECIFIED OVERPRESSURES 
 
                           Specified                                 Explosion 
                        Overpressure                               Distance 
                             atm(g)                                          m 
                             0.039                                      453.086  
                             0.068                                      293.704                      
                             0.069                                      291.702                       

                   0.345                               101.809 
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��<��	ก �.5  
ก#�a�,=�����	�%,�%<��K1#�&	�������#�=����;6����กก�##���/=���#���5��   
 ก#
$���ก����ก/=ก�##���/= �	��B�ก�##�6	7&� 10 ��5$  5$65�ก,��<�##��ก�I 

 

 
4. B�,�	�!�#�ก#% Fire !�#�ก#%���� Confined Pool Fire 
- ก#
$ก�##�6	7&�ก#
$�ก/=#C#�6	5$6"�	��� ���=#C#�6	 1 �/E	�	��B�ก�##�6	7&� 10 ��5$   

�	�%��"�	����##��ก�I��� A ������ D 
 
CONFINED POOL FIRE MODEL 
 
 
 RECTANGULAR DIKE FIRE 
 TRENCH FIRE 
 
 FUEL 
   Name                                       : LPG THAI 
   Pool temperature                           : -23.59 °C 
 
 CONSTANT PROPERTIES 
   Molecular weight                           : 49.71 
   Boiling point                              : -23.59 °C 
   Critical temperature                       : 395.55 K 
   Critical pressure                          : 41.74 bar 
   Heat of combustion                        : 4.61E+07 J/kg 
   Flame temperature                          : 1300 K 
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 CALCULATED PROPERTIES 
   Liquid compressibility factor         : 0.004 
   Liquid density                             : 625.3 kg/cu m 
 
 DIMENSIONS 
   Pool width                                 : 8.0 m 
   Pool length                                : 12.0 m 
   Pool Liquid Height                         : 2.0 m 
   Height of flame base                       : 2.0 m 
   Height for Radiation Calculations         : 2.0 m 
 
 LOCAL AMBIENT CONDITIONS 
   Air temperature                            : 28.0 °C 
   Ambient pressure                           : 1.01 bar 
   Wind speed                                 : 1.6 m/s 
   Relative humidity                          : 73.0% 
 
 RESULTS 
   Mass burning rate                          : 0.08 kg/m² s 
   Flame length                               : 17.29 m 
   Flame tilt from vertical (front view)     : 22.86° 
   Flame tilt from vertical (side view)      : 9.65° 
   Flame drag ratio (front view)             : 1.00 
   Flame drag ratio (side view)              : 1.00 
   Maximum emissive power                    : 178.8 kW/m² 
   Effective emissive power (front view)     : 162.58 kW/m² 
   Effective emissive power (side view)      : 173.91 kW/m² 
 
 
   Front view (view along dike/trench width) 
   ------------------------------------------------------------------- 
     Thermal flux                Distance from center of pool 
        (kW/m²)                              (m) 
   ------------------------------------------------------------------- 
          37.5                               16.72 
          12.5                               29.78 
            5.0                               43.71 
            4.0                               47.95 
   ------------------------------------------------------------------- 
 
   Side view (view along dike/trench length) 
   ------------------------------------------------------------------- 
     Thermal flux                Distance from center of pool 
        (kW/m²)                              (m) 
   ------------------------------------------------------------------- 
          37.5                               14.25 
          12.5                               25.29 
            5.0                               38.16 
            4.0                               41.95 
   ------------------------------------------------------------------- 
 
   Maximum emissive power                    : 56,679 Btu/ft² hr 
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   Front view (view along dike/trench width) 
   ---------------------------------------------------------------------------------------- 
     Distance from     Thermal flux to      Thermal flux to      Maximum flux 
     center of pool      horizontal target       vertical target             to target 
            (m)                      (kW/m²)                  (kW/m²)                 (kW/m²) 
   ---------------------------------------------------------------------------------------- 
           6.00               74.81                 62.81                96.59 
           8.00               60.91                 58.47                84.10 
          10.00               48.36                 51.93                70.93 
          12.00               37.86                 45.15                58.92 
          16.00               22.70                 33.13                40.16 
          20.00               13.53                 24.09                27.63 
          24.00                8.20                 17.62                19.43 
          32.00                3.36                 10.01                10.56 
          48.00                0.81                  3.91                 3.99 
          80.00                0.14                  1.18                1.19 
   ---------------------------------------------------------------------------------------- 
 
   Side view (view along dike/trench length) 
   ---------------------------------------------------------------------------------------- 
     Distance from       Thermal flux to      Thermal flux to      Maximum flux 
     center of pool        horizontal target       vertical target             to target 
             (m)                      (kW/m²)                   (kW/m²)                 (kW/m²) 
   ---------------------------------------------------------------------------------------- 
           9.00               48.39                57.72               75.32 
          12.00               28.94                40.64               49.89 
          15.00               18.22                29.09               34.32 
          18.00               11.92                21.58               24.65 
          24.00                5.53                  12.80               13.94 
          30.00                2.87                    8.30                8.78 
          36.00                1.57                    5.52                5.74 
          48.00                0.59                    2.85                2.91 
          72.00                0.15                    1.12                1.13 
         120.00                0.03                    0.35                0.35 
   ---------------------------------------------------------------------------------------- 
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��<��	ก �.6  
ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#����	�� ��ก#C#�6	���= 1 �/E	    

B�L�	��	�� 10 ��5$ ����	�%��"�	����##��ก�I��� A ������ D 
 

 
 

- ก#
$ก�##�6	7&�ก#
$�ก/=#C#�6	5$6"�	��� ���=#C#�6	 2 �/E	�	��B�ก�##�6	7&� 10 ��5$   
�	�%��"�	����##��ก�I��� A ������ D 

 
CONFINED POOL FIRE MODEL 
 
 
 RECTANGULAR DIKE FIRE 
 TRENCH FIRE 
 
 FUEL 
   Name                                       : LPG THAI 
   Pool temperature                           : -23.59 °C 
 
 CONSTANT PROPERTIES 
   Molecular weight                           : 49.71 
   Boiling point                              : -23.59 °C 
   Critical temperature                       : 395.55 K 
   Critical pressure                          : 41.74 bar 
   Heat of combustion                        : 4.61E+07 J/kg 
   Flame temperature                          : 1300 K 
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 CALCULATED PROPERTIES 
   Liquid compressibility factor         : 0.004 
   Liquid density                             : 625.3 kg/cu m 
 
 DIMENSIONS 
   Pool width                                 : 8.0 m 
   Pool length                                : 12.0 m 
   Pool Liquid Height                         : 2.0 m 
   Height of flame base                       : 2.0 m 
   Height for Radiation Calculations         : 2.0 m 
 
 LOCAL AMBIENT CONDITIONS 
   Air temperature                            : 28.0 °C 
   Ambient pressure                           : 1.01 bar 
   Wind speed                                 : 1.6 m/s 
   Relative humidity                          : 73.0% 
 
 RESULTS 
   Mass burning rate                          : 0.08 kg/m² s 
   Flame length                               : 17.29 m 
   Flame tilt from vertical (front view)     : 22.86° 
   Flame tilt from vertical (side view)      : 9.65° 
   Flame drag ratio (front view)             : 1.00 
   Flame drag ratio (side view)              : 1.00 
   Maximum emissive power                    : 178.8 kW/m² 
   Effective emissive power (front view)     : 162.58 kW/m² 
   Effective emissive power (side view)      : 173.91 kW/m² 
 
 
   Front view (view along dike/trench width) 
   ------------------------------------------------------------------- 
     Thermal flux                Distance from center of pool 
        (kW/m²)                              (m) 
   ------------------------------------------------------------------- 
          37.5                               16.72 
          12.5                               29.78 
            5.0                               43.71 
            4.0                               47.95 
   ------------------------------------------------------------------- 
 
   Side view (view along dike/trench length) 
   ------------------------------------------------------------------- 
     Thermal flux                Distance from center of pool 
        (kW/m²)                              (m) 
   ------------------------------------------------------------------- 
          37.5                               14.25 
          12.5                               25.29 
            5.0                               38.16 
            4.0                               41.95 
   ------------------------------------------------------------------- 
 
   Maximum emissive power                    : 56,679 Btu/ft² hr 
 
 
 



 

 
 
       

197 

   Front view (view along dike/trench width) 
   ---------------------------------------------------------------------------------------- 
     Distance from     Thermal flux to      Thermal flux to      Maximum flux 
     center of pool      horizontal target       vertical target             to target 
            (m)                      (kW/m²)                  (kW/m²)                 (kW/m²) 
   ---------------------------------------------------------------------------------------- 
           6.00               74.81                 62.81                96.59 
           8.00               60.91                 58.47                84.10 
          10.00               48.36                 51.93                70.93 
          12.00               37.86                 45.15                58.92 
          16.00               22.70                 33.13                40.16 
          20.00               13.53                 24.09                27.63 
          24.00                8.20                 17.62                19.43 
          32.00                3.36                 10.01                10.56 
          48.00                0.81                  3.91                 3.99 
          80.00                0.14                  1.18                1.19 
   ---------------------------------------------------------------------------------------- 
 
   Side view (view along dike/trench length) 
   ---------------------------------------------------------------------------------------- 
     Distance from       Thermal flux to      Thermal flux to      Maximum flux 
     center of pool        horizontal target       vertical target             to target 
             (m)                      (kW/m²)                   (kW/m²)                 (kW/m²) 
   ---------------------------------------------------------------------------------------- 
           9.00               48.39                57.72               75.32 
          12.00               28.94                40.64               49.89 
          15.00               18.22                29.09               34.32 
          18.00               11.92                21.58               24.65 
          24.00                5.53                  12.80               13.94 
          30.00                2.87                    8.30                8.78 
          36.00                1.57                    5.52                5.74 
          48.00                0.59                    2.85                2.91 
          72.00                0.15                    1.12                1.13 
         120.00                0.03                    0.35                0.35 
   ---------------------------------------------------------------------------------------- 
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��<��	ก �.7 
ก#�a�,=�����	�%,�%<��K1#�&	������#��,$�	�%#8�����#����	�� ��ก#C#�6	���= 2 �/E	    

B�L�	��	�� 10 ��5$ ����	�%��"�	����##��ก�I��� A ������ D 
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�����	ก � 
ก�#BL8!�#�ก#% BREEZE  HAZ 

 

��E�"��ก�#�-�#C���<��8�!�#�ก#% BREEZE  HAZ 
 

1. �� =!�#�ก#% BREEZE  HAZ 

 

2. ��;�ก Source  Term 
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3. ��;�ก Tools ��8	��/�ก5$6 Import Image ��;�กB,�#C���<5$6BL8 

 
4. �%;6���;�ก#C���<��8	B&8B,�</ก�= ��ก��E� Save as #C���<��:� file .exi ��B� Folder  

 5$6"8��ก�#  
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��E�"��ก�#BL8���!�#�ก#% BREEZE  HAZ 
 

1. ��/�ก5$6 Source  Term ��8	��/�ก5$6 EXPERT  

 
2. ��/�ก5$6 Options ��8	��;�ก Meteorological  Data �<;6�B,��8�%C���"��/�%	/5�����<;E�5$6 

,-�&#��ก�#	/�����$EBL8�8�%C���"��/�%	/5��������&	�=L���#$ (�,=�=�������	ก �) 
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3. ��/�ก5$6 Options ��8	��;�ก Chemical  Data �<;6�B,��8�%C����,�#��%$5$6"8��ก�#I9ก�� 

 
4. ��/�ก5$6 Options ��8	��;�ก Source  Data �<;6�B,��8�%C��ก$6�	ก��ก�#ก�ก�ก��,�#��%$ 
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5. ��/�ก5$6 Options ��8	��;�ก Release  Data �<;6�B,��8�%C��ก$6�	ก��ก�##�6	7&� 

 
6. �%;6�5-�ก�#B,��8�%C���;E��"8��#$��#8����8	 EXPERT ��5-�ก�#	/��#��&1�8�%C� B&8 Save 
    �8�%C�7	8B� Folder 5$6"8��ก�#  
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7. ��;�ก!�#�ก#% Fire ��8	��;�ก5$6 Unconfined Pool Fire ��8	��/�ก OK 

 
 
8. ��/�ก5$6 Options ��8	��;�ก Meteorological  Data �<;6�B,��8�%C���"��/�%	/5�����<;E�5$6 
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9. ��/�ก5$6 Options ��8	��;�ก Chemical  Data �<;6�B,��8�%C����,�#��%$5$6"8��ก�#I9ก�� 

 
10. ��/�ก5$6 Options ��8	��;�ก Source  Data �<;6�B,��8�%C��ก$6�	ก����ก�
�ก�##�6	7&�    

  ��ก�
�ก�#ก�ก�ก��,�#  #������<;E�5$6����&%�� �����ก�
�,��<<;E�5$6    
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11. ��/�ก5$6 Options ��8	��;�ก Output  Data �<;6�ก-�&�=��� Radiation  Contours 

 
12. �%;6�B,��8�%C��#���8	!�#�ก#% Unconfined Pool Fire ��5-�ก�#�#�%	��� �,#����8	B&8   

 Save �8�%C�7	8B� Folder 5$6"8��ก�#  
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13. ��/�ก!�#�ก#%���� BLEVE B�,�	����!�#�ก#% Fire ��8	��/�ก OK 

 
14. ��/�ก5$6 Options ��8	��;�ก Chemical  Data �<;6�B,��8�%C����,�#��%$5$6"8��ก�#I9ก�� 
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15. ��/�ก5$6 Options ��8	��;�ก Source  Data �<;6�B,���� Flammable mass ��� Radiative    
 fraction 

 
16. �%;6�B,��8�%C��#���8	!�#�ก#% BLEVE ��5-�ก�#�#�%	��� �,#����8	B&8  Save �8�%C�7	8  

 B� Folder 5$6"8��ก�#  
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17. ��;�ก!�#�ก#% Explosion ��8	��;�ก5$6 HSE TNT Equivalency ��8	��/�ก OK 
 

 
18. ��/�ก5$6 Options ��8	��;�ก Chemical  Data �<;6�B,��8�%C����,�#��%$5$6"8��ก�#I9ก�� 
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19. ��/�ก5$6 Options ��8	��;�ก Source  Data �<;6�B,���� Flammable mass ��� Yield factor 

 
20. ��/�ก5$6 Options ��8	��;�ก Output  Data �<;6�ก-�&�=��� Over-Pressure  Contours 
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21. �%;6�B,��8�%C��#���8	!�#�ก#% Explosion ��5-�ก�#�#�%	��� �,#����8	B&8  Save �8�%C�
7	8B� Folder 5$6"8��ก�#  

 
 
 


