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Kittapas  Suppagornmongkol  2014: Strategy Plan at Community Level for Diesel Fuel 
Production of Fast Growing Tree Species Biomass.  Doctor of Philosophy (Sustainable 
Land Use and Natural Resource Management), Major Field: Sustainable Land Use and 
Natural Resource Management, Interdisciplinary Graduate Program. Thesis Advisor: 
Assistant Professor Nikhom  Laemsak, Ph.D. 91 pages. 
 
 
Needs for alternative fuels to replace fossil fuels which cause global warming and 

environmental pollutions, entice investigations into various sources of energy. Biomass is one of 
the choices when considered Thailand as an agriculture based country. The objective of this 
research was to prepare a draft strategic plan for the community in the production of fuel from 
biomass by 1) analysis for suitable areas in Thailand for growing two popular species of fast 
growing trees, 2) The costs and benefits for diesel production from individual biomass were studied 
including the attitudes towards biomass and diesel productions were surveyed. 

The result showed that a suitable area for planting Eucalyptus was  any area of deep soil 
and good drainage system while Acacia needed an area of  high humidity. The suitable areas for 
planting the two species were located which covered approximately 10.22 percent of the country's 
area. The financial feasibility study of diesel production from Acacia of a 20 year project showed 
that the net present value (NPV) was 31,685,196 bahts, rate of return (IRR) was 0.087 percent and a 
payback period was 8.7 years. On the other hand, Eucalyptus was superior because the NPV was 
45,665,289 bahts, the IRR was 0.106 percent and a payback period was 8.3 years. Furthermore the 
environmental analysis showed that planting Eucalyptus and Acacia could stock carbon more than 
120,000 tons of carbon dioxide over the project period. Besides, diesel fuel from biomass emitted 
less carbon dioxide than the regular diesel. 

It could be concluded that for a successful in the commercial term, implementation of 
diesel fuel production from biomass needed to be encouraged throughout the supply chain from 
upstream to downstream. Strategies at the community level can be formulated as follows: 1) A 
development of biomass of fast growing tree species 2) A development technology to produce 
diesel fuel from biomass and 3) A market promotion for diesel fuel from biomass. 

      /  /  
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>�A� 

PM��P�ก���TกH� 
 

ก���;ก��.��<�� < @�+^�4>^
ก���;ก��>�98�1��9<�7 8>1/�"	/0&"��>.��"1

+�7%�0&"
*&2�":�,�
6�ก��2&�ก@/+:
>�A�2�">�7��.�&�2
�	0&"�".�>? � 0&"���ก��4ก���;ก��>�98�>2b�
^+�>	��0�"6�ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก��ก, �/�&@/+:

>�A�
-�@2 

 

 
ก�M����D����ก���� �� 

 
ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก��ก, �/�&@/+:
>�A�  

@�+04-�ก���;ก����ก>2b� 2 	-�� .9� ��>.��"1
1��9<�7 87 8>1/�"	/6�ก��2&�ก@/+:
>�A� :��
��>.��"1
^+�/�&,%���� �"��4.��/	����ก�<=�7">& >^
ก��6,+2�":�,�
7 8���2��>����ก��:��6,+
�"44	��	�>7���/���	
�
  	-��7 8 2 >2b� ก����>.��"1
.��/>2b�@2@�+7���+��ก��>��� ?;8�>2b�ก��
��>.��"1
7���+��
+�7%� 0&"*&
�407���กก��2&�ก@/+:
>�A�0&"ก�"4��ก��*&�
�<=�/��� >?&
��ก, �/�&@/+:
>�A� :��6,+>ก�5
6�ก��, <��� .9� ก��1�/�&.-�2g��%4��	%7$� ��
��	-��*&2�":�,�


-�
+�7%� ��
��*&
�407����6�^��:.��ก�� 0&"ก����>.��"1
.��/�-��@1� ��ก��<���>.��"1

�%�0^A� �%��-�� :�ก�	 0&"�%2	��. ��กก��2&�ก0&"ก�"4��ก��*&�
���ก&-�� >�98��=�/����7=�
0*��%7$��	
�

-�@2 0	��ก��40��.��ก�������������7 8 2 
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B����R 1   ก��40��.��6�ก������� 
 

�;ก���9<�7 87 8>1/�"	/6�ก��2&�ก��.�
&�2
�	0&"�".�>? �>�98��=�/�*&�
� >?& 

.��/.%+/.-�7��>����ก��6� 

ก��*&�
�<=�/��� >?&��ก, �/�& 

 

0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 
 

- ,%���� 

- �"��4.��/	����ก�<=�7">& 

- >^
ก��6,+2�":�,�
7 8���
2��>����ก�� 

- /�&.-�2g��%4��^��*&
�407�	%7$�
^��:.��ก�� 

- ��
��	-��^��*&
�407�
-�
+�7%�  
- ��
��*&
�407����6�  
- �"�">�&�.9�7%� 

��>.��"1
�%�0^A� �%��-�� :�ก�	 �%2	��. 

ก&�%7$
 



5 

���������	 
 

 , �/�& (Biomass)  1/��c;� /�&	��^��	�8�/ , ��
 ?;8����>2b�*&*&�
2��@/+ 	��.+�>ก�
�
0&"ก�ก^��>1&9�7��ก��>ก�
� >,-� 0ก&4 a��^+�� ,���+�� ก"&�2�&
/ ก"&�/"��+�� 1�9�^��
>	 ����7� �
��ก:������%
	�1ก��/ ��/7�<�/�&	�
�
 >,-� @ก- 1/� ��� >2b�
+� 
 
 �<=�/��� >?& (diesel fuel) .9� �<=�/��>,9<�>�&��	=�1��4>.�98����

� >?& >2b�	-��1�;8�^��
*&�
���5
�<=�/����47 8@�+��ก:��ก&�8�>,-�>� ��ก�4�<=�/��>4�?�� ?;8�>2b��<=�/��7 8>� �ก�-� �<=�/��6	 
1�9� distillate fuel / ,-���%�>�9��2�"/�� 180-370 ����>?&>? �	 >.�98����

� >?&>2b�>.�98����


7 8/ 0�����	�� (high compression) 0&" 	�/��c�%��">4��@�+>�� ก���%��">4��^��>,9<�>�&��,���� <
>ก��^;<�/���ก.��/�+��^��0�����	��^����ก��6�ก�"4�ก	�4 :��@/-/ .��/�=�>2b�7 8�"
+��6,+
1��>7 �� 
 
 �&�����7�07�(alternative energy) 1/��c;� �&�����7��>&9�ก61/- >,-� �&�����
0	���7�
�
 �&������<=� �&�����&/ �&��������>.& ��
 0&"�&�����, �/�& ���>2b��&�����
1/%�>� ��(renewable energy) 7 8�=�/�6,+7�07��&�����2�">�76,+0&+�1/�@2 ?;8�6�2g��%4��
@�+0ก- �<=�/�� ก!�?$��/,�
� 0&"c-��1�� 
 
�&�����7�07�(alternative energy) 1/��c;� �&�����7��>&9�ก61/- >,-� �&�����0	���7�
�
 
�&������<=� �&�����&/ �&��������>.& ��
 0&"�&�����, �/�& ���>2b��&�����1/%�>� ��
(renewable energy) 7 8�=�/�6,+7�07��&�����2�">�76,+0&+�1/�@2 ?;8�6�2g��%4��@�+0ก- �<=�/�� 
ก!�?$��/,�
� 0&"c-��1�� 
 
 ก�"4��ก��@�:�@&?�	(pyrolysis process) >2b�ก�"4��ก��ก&�8�	&���+��2~�ก�����>./ 
:��ก��61+.��/�+��ก�4	��2�"ก�4���7� �
���6
+4����ก��>|98��1�9�@/-/ ��ก?�>�� 7=�61+
:/>&ก%&^����	�%>ก��ก��0
ก
��0&"��/
�����>� ��:/>&ก%&61/- @�+*&*&�
>2b���2^��0^A� 
^��>1&� 0&"ก!�?  
 

ก�"4��ก��02�	���>2b�0ก!	1�9�0ก!	?�a�>.,��(gasification ) >2b�ก��02���2�&�����
��ก, �/�&1�9�	�����7� �
 ?;8�>2b�^��0^A� :�������23�ก�����ก��>*�@1/+6�23�ก��
7 8/ 2��/��
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��ก?�>���=�ก��>� �� 1 6� 3 ^��2��/����ก?�>��7 8
+��ก��6�ก��>*�@1/+0442ก
� @�+*&*&�

>2b�0ก!	��2
-��� 
 

�&�����1/%�>� �� (renewable energy) >2b��&�����7 8@�+��ก$��/,�
���4
��>��  �=�/�6,+
@�+@/-/ ���1/� >2b��&�����	"���0&"�&�����	 >^ ��>���"@/-ก-�61+>ก��2g#1�/&���
-�
	�8�0��&+�/  

 
ก�"4��ก��*&�
�<=�/��	��>.��"1
��ก, �/�& (biomass to liquid : BTL) 1/��c;� 

ก�"4��ก��>2& 8��, �/�&2�">�7&�ก:�>?&&�:&	61+>2b�>,9<�>�&��>1&�  
 
0*��%7$��	
�
(strategic plan) 1/��c;� 7��7��1�9�0��7��2~�4�
�
�/���$ก��0&"

���ก�� (Mission) 61+	�/�7$�*&
�/��	��7���
 (Vision) 0&">2��2�"	�.
^����.
ก�� (Corporate 
Goal) 
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ก����� �Mก��� 
 

�AHZ�������D����ก���TกH� 
 

���CC��[M���������ก�����UM��RC����"M� (Fossil Energy and impacts on environment) 

 
�9,	�/��c6,+�&�������ก0	���7�
�
6�ก��>2& 8��.��
4��@���ก@?�
7 8���?�4/���ก

��ก��>2b��<=�
�&0&"	��2�"ก�4���7� �
��2?�4?+���98�� ?;8�	�/��c�=�/�6,+6�ก��*&�
�&�����
, ���� >2b�2�":�,�
7�07��&�������กa�	?�& >,-� ก��*&�
0�&ก����
6�2�">7�4��?�& ?;8�
ก�-� 50 >2��
>?A�

^��ก���&�����6�ก��^�	-�.9� @4:�>�7���& ��กก��1/�ก�<=�
�&�+�� (Pohit 
et al. 2009) ก��*&�
�&�����, ����@/-6,-��
ก��/61/- >���"�&�����a�	?�&กA@�+/���กก��
>2& 8���&�����0	���7�
�
>2b��&�����7��>./ :���9,  >2b�, �/�&?;8�c�ก�-��	&��1�9�c�กก��:��
	�8�/ , ��
�98��0&"c�ก>2& 8��>2b��&�����a�	?�&7�4c/	"	/6���2^��@�:��.��
4��6�,�<�

-���^��1��0&"���6
+�9<�����  >/98�ก�&>�&�*-��@2��4>2b�&+���2f  >,9<�>�&��a�	?�&7 8��+��กก��
7�8�@2.9� c-��1�� �<=�/�� 0&"ก!�?$��/,�
� �;�>ก����กก���-��	&��^��	�8�/ , ��
 ?�ก�9,0&"	�
�

���6
+	�8�0��&+�/7 8>1/�"	/   >/98��9,0&"	�
�
	/���;ก�=�4���
  ( >,-� 6��%.@�:�>	��
>/98�
2�"/�� 65 &+��2f7 8*-��/�) >	 �, ��
&� (Mann et al. 2009)  

 
��$ >� ��7 8�"�=��&�����a�	?�&/�6,+2�":�,�
 .9� ก��>*�@1/+  	-�*&61+.��
4��0&"

@�:��>��7 8ก�ก>กA4���-7=�2~�ก�����ก�4��ก?�>��6���ก�� >ก��>2b�.��
4��@���ก@?�
(CO2) 0&"
�<=� 0&"���/ 	��2�"ก�4�98��7 8>�9�2����-6�a�	?�& 1�9�7 8>2b���.
2�"ก�4^��	�8�/ , ��
 >,-� 
?�&>a��
0&"@�:
�>�� 7=�2~�ก�����ก�4��ก?�>��>,-�ก�� 0&"c�ก2&�2&-��2"2���ก/��+��6���2
^��ก!�??�&>a��
��ก@?�
 (SOX) 0&"@�:
�>��@���ก@?�
 - (NOX)  	-�*&ก�"74
-�	�8�0��&+�/ 
>,-� 2g#1�:&ก�+��   .%������ก��  ก����8�@1&^���<=�/��  0&"��ก�� 

 
6�2�">�7^��ก!�?7 82&�2&-����ก/���ก>,9<�>�&��a�	?�& .��
4��@���ก@?�
>2b�ก!�?

	=�.�#7 8	%�7 8ก�ก>กA4.��/�+��6�?;8�>2b�2g#1�61#-ก�4�"44��>��  ��กก��>*�@1/+/�ก�-� 150 2f
@�+>��8/2��/��.��
4��@���ก@?�
/�กก�-� 25 >2��
>?A�

 >,-� ��ก2��/��2�"/�� 315 ppm 
(parts per million) 6�2f ..�. 1959 >2b�>|& 8�2�"/�� 385 ppm  1�9� >|& 8�2�"/�� 22 >2��
>?A�


6�2f ..�.2009 (Keeling and Whorf, 2005) 6�4����ก��:&ก �;�7=�61+/ ก��.��ก���
�-�  1�ก
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���.�/ ก��6,+>,9<�>�&��a�	?�&
-�@2  �"��4.��
4��@���ก@?�
.��">��8/^;<�@2>�98���6�� ก
2�"/�� 100 2f^+��1�+�(IPCC, 2007).  :&ก.�7� .��/�+��	��^;<� 0&"/ *&ก�"741&��2�"ก��

-��"��4�<=�7">&0&",���g�� �<=�7-�/�9<�7 8,%-/�<=� 7-�/������	�/>1& 8�/2�ก0/-�<=�0&"0/+0
-
4�� >��7 8���-�����^��2�",�,� *&^��ก��>2& 8��02&��%�1��/�ก�"74
-���/���ก�� / 
2��ก~ก���
.��/01+�0&+�^���9<�7 8>ก�
�ก��/c 80&"���^;<� ก�"74
-�ก��	��>.��"1
�+��0	�
(Flexas et al., 2012) �"44	� ���7�� ก���=���, ��
�"44	� ���7��^���9,
-���(Taub,2010) ?;8�.9�
.��//�8�.�7����1��^��:&ก  ��/c;�.��/1&�ก1&��7��, ���� (Botkin et al., 2007)�"44
��>��0&" ก��61+4��ก��^���"44��>��(Shugart and  Woodward, 2010 ; Staudinger et al., 2013)  

��ก��7 8	"���>2b�	�8��=�>2b�	=�1��4	%^���7 8� 	�8�/ , ��
  /&�����กก��>*�@1/+>,9<�>�&��
a�	?�& ���2�"ก�4�+�����2�"ก�4�+��.��
4��/���A�ก@?�
��กก��>*�@1/+7 8@/-	/4���
 
@�:
�>����ก@?�
 ?�&>a��
@���ก@?�
0&"@�:��.��
4���98��  ��ก��ก� <���/ �%��*�^���>&Aก
(particulates) 	=�1��4@�:
�>����ก@?�
0&"@�:��.��
4��6�4����ก����������4��/ก��>2b�
.���1/�ก6�,�<�4����ก��  ก!�?1&�ก�98��7 82&�2&-��/�ก�4ก��>*�@1/+^��>,9<�>�&��a�	?�& 
>,-�  ก!�? SO2 01&-�61#-��กก��>*�@1/+^��c-��1�� (Klimont  et al.,2013) 0&" NO2 ��กก��>*�
@1/+^��>.�98����


-���7�<�ก��^�	-� :�����*&�

-��� 0&":��@aa�� ��-��@�กA�  2��/��7 8>ก��
��ก>,9<�>�&��a�	?�&���-6��"��42�"/�� 10 >2��
>?A�

��กก��ก��/^��/�%��
 ก!�? SO2 0&" 
NOX>2b�	�>1
%1&�ก^��ก��>ก����ก�� 6�,-��1&��	�42f7 8*-��/� 0/+ก�"7�8�2g��%4�� (Menz and 
Seip, 2004;)  >,-�7 8 7� 2�>/��ก�>1�9�0&"�%:�2 .��/>2b�ก��^���<=���������-7 8�"��4� >�, �+��
ก�-� 4.7 6��"��4� <>2b����
���
-��9,(Berner and Berner, 2012)   6�7�����ก-��2f 1970s .��/
	�6�c;�*&ก�"74>�+����-7 82g#1�	%^���^��/�%��
>7-���<� 0
-6�7�����
-�/�@�+/ ��������7 8
>ก 8��^+��*&ก�"74
-�
-�	�8�0��&+�/ >,-� �"44��>�� @/-�-��">2b�.%�	/4�
�^�����0&"2��@/+  
-�
01&-��<=�0&"	�8�/ , ��
6��<=� (Overrein et. al 1980; Reuss and Johnson, 1986; Hesthagen et al., 
1999) 

@�:��.��
4�� >2b�/&���ก&%-/61#-��ก	��2�"ก�4
-���7 8/ ��.
2�"ก�4^��$�
%
.��
4��0&"@�:��>��1&���+��,��� ��2a��
/7 8�-��7 8	%� .9�/ >$�(methane) ?;8�@/-7=�2~�ก�����ก�4
@�:
�>����ก@?�
7 8�">ก��>2b�.���1/�ก  
-����ก@�:��.��
4����2�98�� (nonmethane 
hydrocarbonss -NMHCs)?;8�>2b�:�:?�
+�ก=�>���(ozone precursor) >/98�/ .�/�+��0&"0	���7�
�
  
�=�7=�2~�ก�����ก�4@�:
�>����ก@?�
 2��ก~>2b�1/�ก.���	 ^��1�9�7 8>� �ก�-�:7�:2>	� ���ก
:�:?�(tropospheric ozone) (Crutzen, 1988) >1�9�7+��a��^��>/9��61#-� 	-�*&ก�"74
-�
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	%^���^��2�",�,�0&"���>2b����
���@�+c;�, ��
 ��/7�<�/ *&
-�*&�
*&7��ก��>ก�
�(Zeiger, 
2006) 

 
          /�%��
>	�
��ก��6,+�&�����a�	?�&>2b�	-��61#-/�������ก�-��
����0&" 7� 2��/��
ก��6,+>�98���o��>����ก����-��
-�>�98�� >,-� ������ก��6,+�&�����a�	?�&^��:&ก6��"�">ก9�4 
20 2f7 8*-��/� 7�<��<=�/�� ก!�?$��/,�
�0&"c-��1��0&"ก��.��ก���
.��/
+��ก��6����.
7 8
���.��;8����&�����a�	?�&
-�@2 (���7 8 2)     ก-�>ก��.=�c�/�-�7�����ก��&�����>1&-�� <�"
	�/��c�����4/�%��,�
�@2@�+� ก���>7-�@1�- /�%��
�"	�/��c1�01&-�1&������98��/�7�07�
@�+��-��@�  0&"2g#1�*&ก�"74
-�:&ก�+��0&"�"44��>����กก!�?>�9��ก�"�ก *&�
*&�&��@�+
^��ก��6,+2�":�,�
�&�����a�	?�& /�%��
�"/ ��$ ก��0ก+@^1�9�,&�2g#1�@�+��-��@� 

 

 
Source: International Energy Outlook 2011 

B����R 2 .��/
+��ก���&����� (1�-��>2b� quadrillion Btu) ^��:&ก ��ก01&-�
-���  
��ก2f 1990-2035  
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���CC������� (Alternative energy) 
 
>/98�
+��>*,�#ก�42g#1�ก��^��0.&��&�����a�	?�&6����.
  0&".��/@/-/�8�.�6�

�+���&�����^��2�">7�7 8
+���;8���ก���=�>^+��&�����a�	?�&:��>|��"��-����8�6�,-��	�.��/
�-��>2��
>? � *��กก�4*&ก�"74^��/&�����กก��>*�@1/+^���&�����a�	?�&  7=�61+2�">7�

-���>ก��ก��
98�
��6�ก��0	��1��&�����7�07�(renewable energy)  ?;8�@/-/ *&ก�"74
-�
	�8�0��&+�/0&"	�/��c&�ก��2&�2&-��ก!�?.��
4��@���ก@?�
	�-$��/,�
�@�+��-��/�ก( UCS, 
2009; NREL, 2012)  @�+0ก-  5 01&-��&�����1&�ก .9� �&�����0	���7�
�
  �&������<=� �&�����&/  
�&�����6
+�9<�����  0&"�&�����, �/�&  �&�����>1&-�� </ ���-0&+�6�$��/,�
�  6,+0&+�@/-1/�@2
1�9�	�/��c	�+��7�07�^;<�61/-  ก��6,+�&�����>1&-�� <���>2b�ก��	�+��������6�2�">7�� ก
�+�� (UCS, 2009; Jennejohn, 2010)  0
->�98����กก�"4��ก���=��&�����/�6,+���/ ��.�	��(Bryce, 
2011, 2012)  �ก>�+��&�����, �/�&?;8�>2b�*&�
*&7 8	�+����ก�9,0&"/ ก��6,+���-0&+�6��� 
7 8
������
�<�0
-/�%��
��+��ก6,+@a(Boyle, 2004; Goodstein 2004).  >� ��0
-��2044ก��6,+>2b�ก��61+
.��/�+��>� ����-��>� ��  ก��2��4>2& 8��/�6,+�&�����7�07�61+/�ก^;<��;����>2b�0*����7 8
+��
.-�����o��@2 (Movellan, 2014) 
 

���CC�������� 
 
 �&�����, �/�& (biomass) .9�	�����7� �
7 8>2b�01&-�ก�ก>กA4�&�������ก$��/,�
�
	�/��c�=� /�6,+*&�
�&�����@�+ >,-� >����	�%>1&9�6,+7��ก��>ก�
� 1�9�ก�ก��กก�"4��ก��
*&�
6��%
	�1ก��/ก��>ก�
�>,-� 0ก&4 @�+��กก��	 ^+��>2&9�ก ,���+�� @�+��กก��*&�
�<=�
�&
7��� >��@/+ 7 8@�+��กก��02���2@/+�������1�9�@/+��.�&�2
�	>2b�	-��61#-0&"4��	-��@�+��ก
	��2��7 82&�ก@�+ ก�ก2�&
/ @�+��กก��	ก���<=�/��2�&
/��4��ก ��ก*&2�&
/	� ก�ก/��	=�2"1&�� 
@�+��กก��*&�
02��/��	=�2"1&�� ?��^+��:��@�+��กก��	 ^+��:��>�98��=�>/&A���ก ก�40&"
ก"&�/"��+��@�+��กก��2�ก>2&9�ก0&"ก�">7�"ก"&�/"��+�� >�98��=�>�9<�/"��+��@2*&�
ก"7�
0&"�<=�/��/"��+�� 	-�>1&+� @�+��กก��*&�
0�&ก���&
 >2b�
+� (ก�/��o���&�����7�07�0&"
��%��ก�
�&�����, 2555) 
 
 , �/�&1&�ก7 8	=�.�#^��2�">7�@7�?;8�	�/��c�=�/�>2& 8����2>2b��&�����/  4 2�">�7 
@�+0ก- 
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1. ��	�%>1&9�6,+��กก��>ก�
� (agriculture residues) 
2. ^��>	 ���กa��
/2�%	�
�
 (animal wastes and manures)  
3. �<=�>	 ���ก:������%
	�1ก��/ (agro-industrial wastewater) 
4. ^�",%/,� (municipal solid wastes) 

 
��ก�B����������N�����!�� 
 
 2�">7�@7�>2b�2�">7�>ก�
�ก��/7 8	=�.�#01-�1�;8�^��:&ก *&�&��@�+7 8	=�.�#
��ก>1�9���ก*&*&�
ก��>ก�
�กA.9� ��	�%>1&9�7�<�7��ก��>ก�
� >,-� a��^+�� 0ก&4 ก�ก�+�� ก�ก 
6� 0&" 7"&��2�&
/ >2b�
+� 2��/��, �/�&��ก>����	�% >1&9�6,+7��ก��>ก�
�7 8*&�

���6�2�">7� �"02�*��0&"^;<����-ก�42��/��*&*&�
7��ก��>ก�
�^��2�">7� ���0	��6�

����7 8 1  
 

����C��R 1 �=�����9<�7 82&�ก*&*&�
�9,1&�ก 2f �.�. 2551-2552  
         (1�-��: ���@�- / ���
��) 

2551 2552 
,��� 

�9<�7 8>กA4>ก 8�� *&*&�
 �9<�7 8>กA4>ก 8�� *&*&�
 

�+�� 6,588 73,502 6,023 66,816 

^+�� 66,772 31,651 68,519 31,508 

�<=�/��2�&
/ 2,885 9,271 3,189 8,162 

^+��:�� 6,518 4,249 6,905 4,616 

/��	=�2"1&�� 7,397 25,156 8,584 30,088 

 
��R�� : 	=���ก���>����ก��ก��>ก�
� (2556) 
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	=�1��4��ก����^��ก��*&�
, �/�&6�2�">7�@7��"2�">/����ก*&.��^��2��/��
*&*&�
7��ก��>ก�
�7 8ก-�61+>ก��, �/�&��<�� ก�4	��	-��^��ก��>2& 8��02&�2��/��*&*&�
>2b�
2��/��, �/�& ���0	��6�
����7 8 2 
 
����C��R 2 ��ก����ก��*&�
, �/�&6�2�">7�@7�2f 2552 
 

������ N����E������ DU� ��ก�B�����CC�� 

(���) �G�QM��" D����"M� (TJ)            (ktoe) 

���� 

 

������ 

(���) (MJ/kg)  

,���+�� 4,190,794.31 14.4 60,347.44 1,428.54 �+�� 66,816,446 

���0&"64 13,439,727.21 17.39 233,716.86 5,532.52 

0ก&4 3,510,598.90 14.27 50,096.25 1,185.87 ^+�� 31,508,364 

a��^+�� 25,646,547.96 10.24 262,620.65 6,216.73 

c�8�>1&9�� 190,480 
+�/>2&9�ก/
64 

170,383.17 19.44 3,312.35 78.41 

?�� 584,539.15 18.04 10,545.09 249.62 ^+��:�� 4,616,119 
&=�
+� 2,758,777.36 18.04 49,768.34 1,178.11 

  7"&��>2&-� 1,024,868.34 17.86 18,304.15 433.29 

2�&
/�<=�/�� 8,162,379 6� 162,970.06 17.62 2,871.53 67.97 
  ก"&� 38,959.04 18.46 719.18 17.02 
  ก+�� 2,203,740 9.83 21,824.24 516.62 

&=�
+� 2,439,236.19 18.42 44,930.73 1,063.60 /��	=�2"1&�� 30,088,025 

>1�+� 1,834,466.88 18.42 33,790.88 799.89 

ก+�� 628990.82 15.4 9686.46 229.3 
ก�4 464250.95 16.23 7534.79 178.36 

/"��+�� 1,380,980 

ก"&� 128936.58 17.93 2311.83 54.73 
��� 145,853,073  59,539,905.20  504,339.40 11,938.67 

 

��R�� : ก�/��o���&�����7�07�0&"��%��ก�
�&����� (2556) 
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����!�"#���$���R��D����G��������G�����"�Nj����CC�� 
  
 6�2�">7�@7�/ ก��2&�ก@/+:
>�A�7 8/ .��/>1/�"	/	=�1��46,+>2b��&��������-1&��,��� 
>�98����ก��.
2�"ก�4^��@/+:
>�A�2�"ก�4�+�� >?&&�:&	 �+��&" 50 >�/�>?&&�:&	 �+��&" 25 
0&"&�ก��� �+��&" 25 ?;8�@/+:
>�A�7 8���/2&�ก>2b�@/+>����ก��@�+0ก-  ��.�&�2
�	  0&"@/+	ก%&�".�
>? � :��@/+7�<�	��,���/ ^+�/�&7�8�@2 ���� < 
  

��.�&�2
�	 (ก�/2��@/+, 2556) 
 
 ��.�&�2
�	/ ,98���7����	
�
.9� Eucalyptus spp. >2b�@/+�9<�>/9��^��2�">7���	>
�>& � / 
���-2�"/�� 600 ,��� ,���7 82&�ก6�2�">7�@7�	-��61#-.9� .�/���>&�? 	 (Camaldulensis) ��.�
&�2
�	>2b�@/+:
>�A� 6,+>�&�2&�ก2�"/�� 3-5 2f �;�	�/��c>กA4>ก 8��1�9�
��^��@�+ *&*&�
���-
�"1�-�� 10- 
��
-�@�- ?;8�^;<����-ก�4ก����0&��ก�� �9<�7 82&�ก��.�&�2
�	6�2�">7�@7�/ 2�"/�� 3 
&+��@�- 	-��61#-���-6���.� 	�� 0&"��.
"�����ก �9<�7 82&�ก/ 0��:�+/>��8/^;<�7%ก2f >�98����ก
.��/
+��ก��^��ก�"���>��8/^;<� 7=�61+@/+��.�&�2
�	?;8���
c%��46�ก��*&�
ก�"���/ ��.��  
 

��.�&�2
�	 	�/��c>���#>
�4:
@�+6�7%ก	���^����� 0747%ก2�">�7 
�<�0
-6�7 8��/�<=� 7 8
��4�<=�7-�/4���"�"6���42f 0/+0
-��� 7 8>2b�7���0&"/ .��/01+�0&+�
��
-�ก��>2b�>�&���� �9<�
7 8���>&�7 8/ 2��/�� �<=����+��ก�-� 650 //.
-�2f ��/7�<��9<�7 87 8/ ���>.A/ ���>2� <�� 0
-�"@/-
7�7�� 
-����7 8/ 1��2��	�� &�ก��"7����ก���	
�
^����.�&�2
�	 2�"ก�4�+�� 1) &=�
+� >2b�
@/+^���ก&��c;�^���61#- / .��/	�� 24-26 >/
� 0&"��� 	��c;� 50 >/
� .��/:
7��
>	+�*-�����
ก&��2�"/�� 1-2 >/
� 1�9����:
 /�กก�-�� < ��27��	�� >2&�
�� / ก�8�ก+���+�� 2) 64 
>2b�.�-
��^+�/>� ��	&�4ก�� &�ก��"64>2b���21�ก / ^��� 2.5-12 x 0.3- 0.8 ��<� ก+��64��� 64	 
>^ ���-��7�<�	���+�� 4��.��<�/ 	 >7�644�� 1+��&� >	+�64 /��>1A�@�+,�� 3) >2&9�ก / &�ก��"
>� �4>2b�/�� / 	 >7�	&�4	 ^��0&"�<=�
�&0��>2b�4��01-� >2&9�ก��ก�"0
ก�-��>2b�0*-�1&%�
��ก��ก*��^��&=�
+� >/98�01+�0&" &�ก��ก@�+�-��6�^�"	�1&����กก�� 
��ag� 4) >/&A� ^���
>&Aกก�-� 1 //. 	 >1&9�� >/&A� 1 ก.ก. / >/&A�2�"/�� 1-200,000 >/&A� 5) ,-���ก >ก��7 8^+�
-�
�"1�-��ก�8�ก�464 / ก+����ก>� ����� 0&"/ ก+���-��0�ก @2� ก ��ก��ก>ก9�4
&��2f ^;<����-ก�4
.��/	/4���
^��
+�@/+ 4��.��<�/ 7�<� ��ก
�/ ��ก4�� *&�-�� 0&"*&0ก-6�ก�8�>� ��ก�� ��ก��ก
2f&" 7-8 >�9�� >1/�"ก�4ก��>& <��*;<� 6) *& / &�ก��".�;8���ก&/ 1�9���2c+�� / ^��� 0.2-0.3 x 0.2-
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0.3 ��<� *����ก0^A� >/98�����-�����-�"/ 	 >^ �� 0&"�">2& 8��>2b�	 �<=�
�&>/98�0ก- >/98�*&0ก-2&��*&
�"0�ก��ก 7=�61+>/&A�7 8���-���6��-��1&-���ก/� 7) &�ก��">�9<�@/+ / 0ก-�	 �<=�
�& ก�"� <	 
�<=�
�&�-�� ก�"� <0&"0ก-�	  0
ก
-��>1A�@�+,�� @/+��.�&�2
�	.�/�&��>&�?�	 7 8/ ���%/�ก^;<� �"/ 
	 �<=�
�&0��>^+/ก�-�@/+���%�+�� >�9<�@/+/ &�ก��".-�� +̂��&">� �� >	 <��	� (Interlocked grain) 
4��.��<�4��@2
�/0��&=�
+� >�9<�@/+/ .��/ c-���=�>��"���-�"1�-�� 0.6-0.9 6�	���01+�0&+�?;8�
^;<����-ก�4���%^��@/+ >�9<�@/+0
ก�-��1&����ก
��ag�
�/0�����^���&=�
+� 0
-c+�7=�61+c�ก1&�ก ��$ 
กA	�/��c�=�/�>&98��7=�>.�98��>�9��0&"ก-�	�+��@�+ 

 

 

 

B����R 3  &�ก��"^��
+���.�&�2
�	 

 
 @/+	ก%&ก�"c�� (ก�/	-�>	��/ก��>ก�
�, 2554) 
 
  @/+	ก%&ก�"c�� (Acacia) >2b�@/+:
>�A�
�"ก�&c�8�7 8/ .��/	�.�#/�ก^����/���.>�>? �

"�����ก>| ��@
+ @/+ก�"c��7 82��42�%����$%
0&+�	�/��c2&�ก>2b�	��2��^���61#-7 8/ .%�.-�7��
>����ก��	��/�ก6�/�>&>? � ���:�� >? � 0&">� �
��/ 6,+6����ก-�	�+�� 7�>a��
��>���
 0&">�98�
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ก�"��� 6�2�">7�@7�.���-�� ก@/-����">2b�@/+7 82&�ก7�07���.�&�2
�	7 8/ 2g#1�7�<�:�.0&"
0/&���@/-.%+/.-�ก��&�7%�6����.
 @/+ก�"c��,���
-���@�+/ ก���=�/�2&�ก7�&��6�2�">7�
@7�:��:.��ก�� ACIAR 2�">7���	>
�>& �>/98� 20 2f7 8*-��/� ?;8��4�-�/ @/+ก�"c����-���+�� 3 
,���7 8	�/��c��o��2&�ก>2b�	��2��^���61#-@�+ .9� ก�"c�����.
 ก�"c��>7�� 0&"ก�"c��
2�2g� 1&����ก��<�@�+/ ก��2��42�%����$%
61+/ &�
+�
��>2&� / .��/
+��7��:�. 61+*&*&�
>�98�	�� 
/ ก��>���#>
�4:
>�A� 	�/��c^;<�@�+6�	���01+�0&+� 	������>&� >2b�
+� 7�61+@/+ก�"c��6��%-�

-�/�/ &�ก��"� ก�-�>��//�ก � ก7�<�	�/��c	�+��&�ก*	/7 8��&�ก��"� ^��0
-&",���/���/ก��
>�98�61+@�+���$%
7 8� ก�-�>��/  
 

ก�"c�����.
 (Acacia auriculiformis A. Cunn ex. Benth.)  
 
ก�"c�����.
>2b�@/+
-��c�8� (exotic spp.) / c�8�ก=�>���7 8�4���-1&��2�">7�@�+0ก- 2�">7�

��	>
�>& � 2�2g����ก�� 0&"���:�� >? � �">���#>
�4:
@�+
�/$��/,�
�
�<�0
-.��/	�� 0-400 >/
� 
��ก�"��4�<=�7">& 	�/��cก�"������$%
@�+6�	�����/���ก��,9<�6�>^
�+��,9<� (hot-humid zones)
0&">^
ก;8�,%-/,9<� (sub-humid zones) 6��%�1��/�	��	%�>|& 8�2�"/�� 32-380?. 6�>�9��7 8�+��	%� 
0&"�%�1��/�
8=�	%�>|& 8�2�"/�� 12-200?. 6����1��� 2��/���<=���>|& 8����2f
�<�0
- 760 
/�&&�>/
� 6� Northern Territory 2�">7���	>
�>& �@2��c;� 2,000 /�&&�>/
�6�2�">7�2�2g�
���ก��   

 
@/+ก�"c�����.
>2b��9,
�"ก�&c�8� 	�/��c	�+��2/7 8��ก
�;�@�:
�>����ก��ก��@�+0&"

>2& 8��61+>2b���2	��2�"ก�47 8>2b�2�":�,�
0ก-�9,>�� �;�7�61+@/+ก�"c�����.
 	�/��c
>���#>
�4:
@�+6�	������7 8/ .��/	/4���

8=� @/+ก�"c�����.
 	�/��c^;<����-@�+6�	���7+��7 8
01+�0&+� 0&"�+��,9<� 	�/��c�"^;<�@�+6�7 8� / ���0&+�c;� 4-6 >�9�� 6�	���$��/,�
� 	�/��c
^;<�@�+� 6�	������1&��,��� >,-�6�����-��2�7��� ���>1� �� ���&�ก���1�9����7 8/ 0�-$�
%
8=� / 
.-� pH 
�<�0
- 3.0-9.0 0
-	������7 8>1/�"	/7 8	%�
-�ก��>���#>
�4:
^��ก�"c�����.
.9� ����-��
2�7��� ?;8�/ 	���>2b�ก��>&Aก�+�� 6��9<�7 84��01-�7 8/ 	����9<�7 87 8>2b�����-��1�9�ก��	��/�ก 
@/+ก�"c�����.
กA	�/��c>���#>
�4:
@�+>,-�ก�� >,-�6�2�">7�/�>&>? � @�+7�ก��7�&��2&�ก@/+
ก�"c�����.
6�4��>���9<�7 8���>1/9��0�-� 4%ก ?;8�/ 2��/��$�
%��1��
8=� 2��ก~�-�@/+ก�"c��
���.
	�/��c^;<�@�+�  
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B����R 4   &�ก��"^��
+�ก�"c�����.
 
 

ก�"c��>7�� (Acacia mangium Willd.)  
 

@/+ก�"c��>7��>2b�@/+
-��c�8� (exotic spp.) / c�8�ก=�>���
�/$��/,�
�6�2�">7�
��	>
�>& � 2�2g����ก��  0&"���:�� >? � >2b�@/+*&��64^���ก&�� / .��/	��:��>|& 8� 25-35 
>/
� / ,-��.��/���^��&=�
+�:��2�����กก�8�ก+�� >ก9�4.�;8�1�;8�^��.��/	��7�<�1/� .��/:

:��>|& 8�/�กก�-� 60 ?/.	�/��c^;<�@�+6��9<�7 8/ �"��4.��/	��c;��"��4 780 >/
� ��ก
�"��4�<=�7">& 	�/��c^;<�@�+� 6��9<�7 8/ .��/,9<�	�� 2��/���+���>|& 8�
-�2f 1,000-4,000 
/�&&�>/
�/2f �%�1��/�>1/�"	/>|& 8�
-�	%�
-�>�9�� 13-240C 0&" >|& 8�	��	%�
-�>�9�� 25-320C 6�
01&-�$��/,�
�@/+ก�"c��>7�� �4�-�^;<����-/�ก
�/>^

��
-�ก�42��,��>&� 0&"1/�-@/+�%-/>
 <�

-��� 
&����2��
�/��/�g��0/-�+�@2��c;�7%-�1#+� �"^;<�>2b�ก&%-/� �4>1A�>2b�*9�61#->2b�	-��
�+�� 0
-�"@/-�4^;<�6�2����4,9<�:��
�� ก�"c��>7��	�/��c>2b�@/+>4�ก��6��9<�7 87 8>.�c�ก
�4ก��/�ก-�� >,-� 6�7 8>.�c�ก@a@1/+ 6�7 8c�ก0*+�c��7=�&�� �9<�7 8>.�*-��ก��7=�@�->&98��&�� 
0&"���	�/��c^;<�@�+6����7 8/ .��/�%�/	/4���

8=� 6����7 8c�ก,"&+�� 1�9����&�ก��� 0&"6����7 8/ 
	���.��/>2b�ก�� (pH 4.5-6.5) 0
-@/-	�/��c>���#>
�4:
@�+6�7+��7 87 8/ .��/1���>�A� 1�9� 
	���0��&+�/���6
+�-/>��@/+,����98� >���">2b�@/+7 8
+��ก��0	�/�ก 6�ก��7 8�"�=�@/+ก�"c��
>7��@22&�ก>2b�	��2�� >�98�61+@�+/�?;8�ก��>���#>
�4:
�  0&"/ *&*&�
	�� .���"
+��.=��;�c;�
2g����.��/,%-/,9<�>2b�	�.�# ก�"c��>7��>2b�@/+7 8^;<�6��9<�7 8,%-/,9<� / 2��/���<=���.-��^+��	�� 
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:��>|& 8�
�<�0
- 1,000-4,000 //./2f ^�"7 8 ���?�4�1
 / 2��/���<=���>� �� 2,500 //./2f .��/01+�
0&+�7=�61+ก��>���#>
�4:
^��ก�"c��>7��&�&� @/+ก�"c��>7��6�2�">7�@7��"/ &�ก��"���
01+� 0&"
����� (dieback) 6�,-��7 8/ �%�1��/�	�� 0&"0&+������� 

 
 

 

 

 

 

 

 

 

 

 

B����R 5 &�ก��"^��
+�ก�"c��>7�� 
 
#D�Cก��ก�!กก����k����R��M��B�DNl�!�" 
 

��.
ก��4��1�����ก��ก!�?>�9��ก�"�ก (2554) @�+��o��0��7��ก����o��:.��ก��&�
ก��2&-��ก!�?>�9��ก�"�ก6���.2��@/+ ?;8�>2b�ก&@ก1�;8�6�ก��>��8//�&.-�6�ก��2&�ก@/+:
>�A� � ก
7�<����/ *&2�":�,�
�-�/6��+��	�8�0��&+�/� ก�+�� :��:.��ก��ก&@กก����o��7 8	"�����.2��
@/+ (Afforestation/Reforestation CDM) 1�9� �:.��ก�� A/R CDM� 1�9� �:.��ก��2&�ก2��� .9� 
:.��ก��2&�ก2��/a���a�2�� >�98�>��8/01&-����?�4ก!�?>�9��ก�"�ก �+����$ ก��7 8ก=�1��6�ก&@กก��
��o��7 8	"������6
+��$ 	��>ก ��:
 ?;8�
�/^+�
ก&�/���>ก? (Marakech Accord) 6�2f �.�. 2544 
(..�. 2001) ก��ก��/^��:.��ก��ก&@กก����o��7 8	"��� ��.2��@/+�=�ก��>|��"ก��ก��/ก��
2&�ก2�� (Afforestation) 0&"ก��a���a�2�� (Reforestation) >7-���<� :���ก��2&�ก2��� (Afforestation) 
1/��c;� ก��2&�ก
+�@/+4��9<�7 87 8@/->.�>2b�2��/�ก-��6��"�"��-���+�� 50 2f7 8*-��/��ก��a���a�
2��� (Reforestation) 1/��c;� ก��2&�ก
+�@/+4��9<�7 87 8>.�>2b�2��6��� 
 0
-c�ก7=�&��&���1/�
	���ก��>2b�2�� 0&"@/-@�+/ 	���>2b�2�� � ���7 8 31 $����./ 2532 ก���=�>���:.��ก��2&�ก2��

�/ก&@กก����o��7 8	"��� ��.
ก�ก=�ก�4��0&ก���=�>������
�/ก&@กก����o��7 8	"��� 
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(DNA) ^��2�">7�
+��ก=�1��^�4>^
.=�����/^�� �2��@/+� 6�2�">7�^��
�0&"������
-�
.�"ก��/ก��4��1��ก&@กก����o��7 8	"��� (CDM EB) >�98�61+	�/��c>2b�2�">7�>�+�4+��6�
ก���=�>���:.��ก�� (>2b�^+�ก=�1��	=�1��4:.��ก�� A/RCDM 7 8^;<�7">4 ��ก-�����7 8 31 
$����./ 2555) 

 
����/^�� �2��@/+� 6�:.��ก�� A/R CDM 1/��c;� 2��?;8�/ �9<�7 8��-���+�� 0.05 c;� 1 >�.

0
�
 (0.31 c;� 6.25 @�-) / ก��2ก.&%/^��>�9����� /�กก�-��+��&" 10 c;��+��&" 30 
+�@/+/ .��/
	��@/-�+��ก�-� 2 c;� 5 >/
� 6�,-��7 8:
>
A/7 8
�/$��/,�
� ?;8�2�">7�@�+ก=�1������/^��2��@/+
@�+ .9� / �9<�7 8��-���+�� 1 @�- 
+�@/+/ .��/	��@/-�+��ก�-� 3 >/
�^;<�@2 0&"/ 4��>��>�9�����2ก
.&%/�+��&" 30 ^;<�@2 

 
&�ก��"^��:.��ก��ก&@กก����o��7 8	"�����.2��@/+ 

 
:.��ก�� / &�ก��">|��"7 80
ก
-����ก:.��ก��ก&@กก����o��7 8	"���:.��ก���98� 

.9� 
- / .��/@/-c��� (Non Permanence) >�98����กก��>กA4ก�ก.��
4��^��
+�@/+/ .��/@/-

c��� 	-�*&61+&�ก��"^��.��
4��>.���
7 8@�+��4
-����ก:.��ก��&�ก��2&-��ก!�?
>�9��ก�"�ก���6
+ก&@กก����o��7 8	"����98�� 

- / .��/@/-0�-��� (Non Certainty) >�98����ก��ก7 8�"���2��/��ก�����?�4ก!�?>�9��
ก�"�ก 

- / �"�">�&�ก��61+>.���
������ก�-�:.��ก�� CDM 7�8�@2�"44ก��61+>.���
�;�/ 

&�ก��"7 8@/->1/9��ก�4ก��ก��/�98�� 6�:.��ก��ก&@กก����o��7 8	"��� 

��ก��ก� < :.��ก��2&�ก2�����
+��/ &�ก��"
�/^+�ก=�1��7 8@�+�"4%@�+6�>ก�5
0&"
ก�"4��ก��
���	�4 ���� < 

- :.��ก��/ ก����4ag�.��/.��>1A�1�9�^+�>	��0�"��ก��. 7 8>ก 8��^+��0&"�=�.��/
.��>1A�7 8@�+@2�=�>���ก��2��42�%�0*�ก���=�>������ 

- / ก����>.��"1
*&ก�"74�+��	�8�0��&+�/0&"�+��>����	��./ 
- �"4%��$ ก��0ก+@^2g#1�.��/@/-c���7 8>ก��^;<�6�:.��ก�� 
- / ��$ ก��ก=�1��ก�� ���0&"��$ ก��
��
�/*&ก��&�ก��2&-��ก!�?7 8@�+��4ก��

>1A�,�4��ก EB 
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- 	=�1��4ก��
��
�/*& ก��7��	�4 0&"ก��������*&�"
+��/ &�ก��"
�/ก3^��
ก&@กก����o��7 8	"��� 

- / &�ก��"
�/^+�ก=�1���98�� 7 8�"4%@�+6�:.��ก�� 
 

:.��ก��04-���ก>2b� 2 ^��� .9� 
1) :.��ก��2&�ก2��^���>&Aก (Small Scale A/R CDM 1�9� SSC A/R CDM) .9� :.��ก��

7 8/ 2��/��ก�����?�4ก!�?>�9��ก�"�ก�+��ก�-� 16,000 
��.��
4��@���ก@?�
>7 �4>7-�
-�2f (ton 
CO2eq/year) 1�9�>7-�ก�4ก��2&�ก2��4��9<�7 8>	98�/:7�/2�"/�� 800 >�.0
�
 (1�9�2�"/�� 
5,000 @�-) 

2) :.��ก��2&�ก2��^���2ก
� (Normal A/R CDM) .9� :.��ก��7 8/ 2��/��ก�����?�4
ก!�?>�9��ก�"�ก/�กก�-� 16,000 
��.��
4��@���ก@?�
>7 �4>7-�
-�2f 
 
��D#�#���ก��������Q�M����C�G�� �ก������ 

 
ก�/��o���&�����7�07�0&"��%��ก�
�&����� (2555) @�+�=�>	��ก�"4��ก��*&�


>,9<�>�&��>1&���ก, �/�&1�9���ก�9, �-�	�/��c*&�
@�+  3 ก�"4��ก���+��ก�� .9�  
1) ก�"4��ก��7��, ����7=�ก���-��	&��02�� �<=�
�& 0&">?&&�:&	��ก�9,7��ก��>ก�
� >,-� 
�+��  /��	=�2"1&�� 61+>2b�>�7���&>�98�6,+>2b�>,9<�>�&��>1&�6�>.�98����

>4�?�� 2) ก�"4��ก��
7��a�	�ก	
0&">./  :��	ก���<=�/����ก��ก�9,�<=�/�� ��ก��<��=��<=�/��7 8@�+@2*-��ก�"4��ก�� 
transesterification >�98�*&�
>2b�@4:�� >?& 0&" 3) ก�"4��ก��6,+.��/�+��	�� >,-� ก�"4��ก��
@�:�@&?�	 (Pyrolysis)  >/98�, �/�&@�+.��/�+��	��6�	���@�+��ก?�>�� �">ก��ก��	&��
��>ก��
>2b�>,9<�>�&��6���2^��>1&� 0&"0ก!	*	/ก�� �">1A�@�+�-�ก�"4��ก��*&�
>,9<�>�&��>1&��+��
ก�"4��ก��, ���� 0&"ก�"4��7��7��a�	�ก	
0&">./  2g��%4��@�+/ ก��*&�
6�>,������,�
0&+� 
�����<�6�ก���;ก��� <�"/%-�>�+��=�>	��>7.:�:&� ก��*&�
>,9<�>�&��>1&���ก, �/�&�+��
ก�"4��ก��6,+.��/�+��	�� >�98�>2b�7��>&9�ก6����.
7 8�"�=�/�6,+>2b�>,9<�>�&��	=�1��4��.
^�	-�
-�@2 ?;8�>7.:�:&� ���ก&-��/ 1&��ก�"4��ก���+��ก��  :��ก�"4��ก��7 8	=�.�# 0&"/ 
ก���;ก����-��0��-1&��@�++0ก- ก�"4��ก��@�:�@&?�	 0&"ก�"4��ก��0ก!	?�a�>.,�8�/a�,>,��
-
7��2,
 (Gasification/Fischer Tropsch) 
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ก�����ก��������Q�M����C�G���"��ก�����ก��!�#�!���� 
 

ก�"4��ก��@�:�@&?�	0&"ก�"4��ก��0ก!	?�a�>.,�8���<�/ .��/.&+��.&;�ก��/�ก >/98�
�������0&+�ก�"4��ก��@�:�@&?�	��4�-�>2b�ก�"4��ก��>��8/
+� ?;8�:��7�8�@20&+�ก�"4��ก��
@�:�@&?�	�">ก��@�+>�A�ก�-�ก�"4��ก��0ก!	?�a�>.,�8� ^�<�
��:����/��<�>��8/��กก�"4��ก��7=�
01+� :��, �/�&��
c%��47 82�"ก�4@2�+��>?&&�:&	, >�/�>?&�:&	 0&"&�ก��� / .��/,9<�2�"/��
�+��&" 20 � 30 :���<=�1��ก *-���%�1��/�2�"/�� 120 � 150 ����>?&>? �	 1&����ก��<��">^+�	�-
ก�"4��ก��@�:�@&? 	 :��, �/�&�"c�ก61+.��/�+����/ �%�1��/�2�"/�� 500 � 600 ����
>?&>? �	 >�98�7=�&�����$"7��>./ ^��:/>&ก%&?;8�>2b�^�<�
��^��ก�"4��ก��@�:�@&?�	@�+>2b�
*&�
���5
�=���ก0ก!	
-��� @�+0ก- .��
4��/���ก@?�
, .��
4��@���ก@?�
, / >7� 0&"
@�:��>�� 0&"*&�
���5
^��>1&�7 8	�/��cก&�8�
��@�+ >,-� �<=�      ก���"?�
�ก, ก��a��
/�ก, �"?�
:
�, >/$���&, >/7�&�"?�>
7 0&"af��& >2b�
+� ��/7�<���ก7��
0&"c-��,��
 1&����ก��<�>/98�/ 
ก��61+.��/�+��>��8/^;<�@2� ก��/ �%�1��/�2�"/�� 900 � 1,100 ����>?&>? �	 2�"ก�4ก�4/ ก��
>
�/
����ก?�@�?
61+0ก-�"44�"7=�61+7��
0&"c-��,��
>ก��ก��0
ก
��@�+*&�
���5
0ก!	
-�@2 ?;8�
^�<�
��� <��<�>2b�^�<�
��^��ก�"4��ก��0ก!	?�a�>.,�8�  

 
B����R 6 ก�"4��ก��@�:�@&?�	 (http://www.dynamotive.com/technology/fast_pyrolysis/) 
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ก�"4��ก��@�:�@&?�	��<�  �����ก��02&�, �/�&^��0^A�:��*-��ก�"4��ก��>./ 
.��/�++��7 8>� �ก�-�  �@�:�@&?�	� ��@�++>2b��<=�/��7 8>� �ก�-� �@4:���� (Bio oil)� ��+�/� ก�4
ก!�?0&"c--�� (Char) :��7 8@4:������<�
+���=�@2ก&�8�>�98�2�%�0
-�61+/ .%����>2b�>,9<�>�&��
^�	-�� ก.��<�1�;8� 

 
B����R 7 �����/^��ก�"4��ก��@�:�@&?�	0&"ก�"4��ก��0ก!	?�a�>.,�8�  

( www.eng.mut.ac.th/upload_file/article/148.doc) 
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ก�����ก���กm���[n�D��R����G��������� (Biomass Gasification) 
 

ก�"4��ก��0ก!	?�a�>.,�8�	=�1��4, �/�& .9� ก�"4��ก��>2& 8����.
2�"ก�4^��
^��0^A�@2>2b� *&�
���5
7 8���-6�	c��"0ก!	 :����$ ก��7=�61+>ก��2~�ก�������ก?�>�,�8�044@/-
	/4���
 (Partial oxidation) *&�
���5
0ก!	7 8>ก��^;<�:��7�8�@2 >� �ก�-� 0ก!		��>.��"1
 (Synthesis 
gas 1�9� syngas) ?;8��"/  ��.
2�"ก�41&�ก @�+0ก- 0ก!	@�:��>�� (H2) 0&"0ก!	
.��
4��/���ก@?�
 (CO) 0&"/ ��.
2�"ก�4�98�� � ก @�+0ก- 0ก!	/ >7� (CH4) 0ก!	
.��
4��@���ก@?�
 (CO2) �<=� (H2O) ��.
2�"ก�4@�:��.��
4�� (CxHy) 0&"0ก!	@�:
�>�� 
(N2) 2~�ก������">ก��^;<�6�,-���%�1��/��"1�-�� 500-1400 ����>?&>? �	 7 8.��/���
�<�0
-.��/���
4����ก��@2��c;�.��/��� 30 4��
 
��7=�2~�ก�������ก?�>�,�8� ����">2b���ก�� ��ก?�>�� @��<=� 
1�9�*	/ก�� �"440ก!	?�a�>.,�8�7 86,+��ก��>2b�
����ก?�>�,�8� �"61+*&�
���5
0ก!	7 8/ .��/
>^+/^+�^��0ก!	@�:
�>��.-��^+��	�� 0&"7=�61+.-�.��/�+��^��0ก!		��>.��"1
7 8@�+
8=����-
�"1�-�� 4-6 MJ/Nm3 6�^�"7 8c+�6,+0ก!	��ก?�>��1�9�@��<=�>2b�
����ก?�>�,�8� �"@�+0ก!	
	��>.��"1
7 8/ .��/>^+/^+�^��0ก!	@�:��>�� 0&"0ก!	.��
4��/���ก@?�
	�� 0&"61+.-�.��/
�+�� �"1�-�� 10-20 MJ/Nm3 

 

 
 

B����R 8 ก�"4��ก��*&�
>,9<�>�&��>1&���ก, �/�& (ก�/��o���&�����7�07�0&"��%��ก�
 
  �&�����, 2555)
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o�ก������กm���[n�D��R� (Gasification Reactions) 
  

ก�"4��ก��7��>./ ^��0ก!	?�a�>.,�8�	=�1��4, �/�&��<� .-��^+��?�4?+�� 	�/��c04-� 
ก�"4��ก��1&�ก@�+>2b� 2 ^�<�
�� .9� ก�"4��ก��@�:�@&?�	 
�/�+��ก�"4��ก�� 0ก!	?�a�
>.,�8� 

 

 
 

B����R 9 ^�<�
��^��ก�"4��ก��0ก!	?�a�>.,�8� (Knoef H, 2005) 
 

ก�����ก�����D�����M�����N����B���กm���C�D���G	   
 

	=�1��4ก��6,+2�":�,�
0ก!		��>.��"1
��<� �=�>2b�
+��/ �"44	=�1��47=�.��/	"���61+
0ก!		��>.��"1
7 8@�+/ .��/>1/�"	/
-�ก��6,+��� 0&":��7�8�@2/�ก7=�ก��2��4	����+�� 6�^�"
7 8�"447=�.��/	"���0ก!	�"ก=������.
2�"ก�4?;8��"	-�*&ก�"74
-�ก�"4��ก��6�&=���4c��� 
@2 1�9�
-�ก��6,+���0ก!	7 8@�+>1&-���<� �"442��4	���0ก!	�"/ ��
c%2�"	�.
>�98�ก=����
	��2�"ก�47 8	=�.�#7 8@/-
+��ก��6�0ก!	 0&"2��4��.
2�"ก�4^��0ก!	6�/ 	��	-��7 8>1/�"	/ 
:��>|��"��-����8���
��	-��^��0ก!	@�:��>��
-�0ก!	.��
4��/����ก@?�
 (H2/CO)ก��7=�
.��/	"��� 0&"2��4	���0ก!	�"ก=����	�8�>�9�2� 0&"��.
2�"ก�47 8@/-�;�2�"	�.
 7�<�� <^;<����-
ก�42�">�7 0&"��.
2�"ก�4^��01&-�, �/�&7 86,+ 0&"2�">�7^��ก�"4��ก��0ก!	?�a�>.,�8�7 8
6,+ 
 
ก�����ก����C�D���G	��Q�M����C�G��#����"ก�����ก��[n���M�	-��MN�	  
 

ก�"4��ก��a�,>,��
-7��2?
>2b�ก��>2& 8��0ก!		��>.��"1
61+@�+*&�
���5
>2b�
	��2�"ก�4@�:��.��
4�� :��7�8�@2�"6,+
��>�-�2~�ก�����7 8>2b� >1&Aก 1�9� :.4�&7
 :��ก���=�
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0ก!		��>.��"1
7 82�"ก�4�+��@�:��>�� 0&".��
4��/����ก@?�
 *-��ก�"4��ก��>ก��2~�ก�����
7��>./ 7 87=�61+>ก��	��:?-@�:��.��
4��7 8���-6�	c��"^��>1&� >2b�*&�
���5
�=���ก0�a7� 
�<= �/�� 0&"^ <*;< �*&�
���5
7 8@�+��กก�"4��ก��	��>.��"1
� <2�"ก�4�+��	��2�"ก�4
@�:��.��
4�� 	��2�"ก�4��ก?�>��>�
 0ก!	.��
4��@���ก@?�
0&"�<=�   	��2�"ก�4
@�:��.��
4��7 8@�+	-��61#->2b�����a�� 0&":�&�a�� 7�<�7 8>2b�:?-
�� :?-ก�8� 0&"�":�/�
�ก 
	��2�"ก�4��ก? >��>�
	-��61#->2b�	��2�"ก�40�&ก���&
, ��&��@��
, . :
�, ก�� 0&">�	
>7��
 *&�
���5
7 8@�+��กก�"4��ก��� <��ก��ก�"6,+>2b��<=�/��>,9<�>�&�� 0&"0ก!	>,9<�>�&��0&+����
/ *&�
���5
^+��>. ��7 8	�/��c�=�@2>2b�	��
�<�
+�^��ก�"4��ก��*&�
>./ ���5
,����98��
-�@2
@�+� ก/�ก/��2~�ก�����a�,>,��
- 7��2?
>2b�2~�ก�����.��.��/�+��	�� 	-�*&61+
��>�-�2~�ก�����
>	98�/	���>�A� ��ก��ก� <�%�1��/�7 8>��8/^;<��">��8/ก��>ก��0ก!	/ >7� 0&"&�ก��*&�
	��:?-
@�:��.��
4�� �����<�6�ก���"4��.��/�+����ก��กก���=�>���2~�ก�����a�	>,��
- 7��2?
 / 
.��/�=�>2b���8���� :��.��/�+�����ก&-��	�/��c�=�@26,+*&�
�&�����@aa���+���"44ก��*&�

@��<=�@�+ 
 
ก�� ���������
�������	 
 
 ก�����0*��%7$��	
�
1�9�ก�����0*�>,��ก&�%7$
��<� >2b�ก�����0*�7 8/ ก��ก=�1��
��	��7���
 / ก��ก=�1��>2��1/���"�"���7 80�-,�� / ก����>.��"1
���.
0&".��>,��ก��0^-�^�� 7 8

+��ก���"44ก��7=����7 8/ .��/	�/��c6�ก��2��4
��	��	=�1��4ก��7=����6�	�8�0��&+�/7 8/ 
ก��>2& 8��02&���-�����>�A� >�98�61+7��ก�4ก��>2& 8��02&�7 8>ก��^;<� 
+��ก���"44ก��7=����7 8
.&-��
�� 
+��ก���=�>������/ 2�"	�7$����	��6�ก���=�	�->2��1/��6����.
 	�/��c>*,�#ก�4ก��
>2& 8��02&�6����.
 >�98�.��/���-��� (survive) 0&".��/ก+��1�+� (growth) ^����.
ก�� ^��
1�-�����1�9�^��$%�ก��^��
�6����.
 
 

.��/	=�.�#^��ก�����0*�ก&�%7$
 
 

1. ก�����0*�ก&�%7$
>2b���2044ก�����0*�7 8,-��61+1�-�������o��
�>��@�+7��ก�4
	���ก��>2& 8��02&�@�+��-��>1/�"	/ >���"ก�����0*�ก&�%7$
61+.��/	=�.��ก�4ก���;ก��
��>.��"1
4��470&"	���0��&+�/�����ก1�-�����>2b�2�">�A�	=�.�# 
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2. ก�����0*�ก&�%7$
 >2b���2044ก�����0*�7 8,-��61+1�-�������.���6�7%ก�"��4 / 
.��/>2b�
��>��/�ก^;<� ��4*��,�4
-�.��/	=�>�A�0&".��/&+/>1&�^��
�>��/�ก^;<� 7�<�� < >���"
ก�����0*�ก&�%7$
>2b�ก�����0*�^����.
ก�� :����.
ก��0&">�98���.
ก��@/-6,->>2b�ก��
���0*�7 8
+��ก�"7=�
�/7 81�-��>1�9�	�8�ก�� 

 
3. ก�����0*�ก&�%7$
 >2b���2044ก�����0*�7 8	����4ก�4ก��ก�"����=���� ?;8�>2b�

ก�"0	1&�ก6�ก��4��1����.���6�2g��%4�� 0&"	��.&+��ก�47 8	=���ก���.�"ก��/ก��
^+���,ก���&>�9�� @�+>
� �/��ก�">4 �4ก=�1��61+1�-�������.���7%ก�"��4/ ก�����7=�0*�ก&
�%7$
6,+>2b�>.�98��/9� 6�ก����o�����	�-/�
�61/-^��ก��2~���2�"44��,ก�� 

 
4. ก�����0*�ก&�%7$
 >2b�>�98��@^1�;8�^��ก�����7=��"44�42�"/��044/%-�>�+�

*&��� (Performance Base Budgeting) ?;8�	=���ก�42�"/��ก=�1��61+	-����,ก��0&"1�-�����
6�	��ก�� ���7=�ก-��7 8�"ก�"����=�����+���42�"/��:��ก�����	���42�"/��>2b�>���ก+��&�
@261+1�-����� 

 
5. ก�����0*�ก&�%7$
 >2b�ก�����0*�7 861+.��/	=�.�#
-�ก��ก=�1�� �ก&�%7$
� 7 8@�+/�

��กก��.����>.��"1
04461/- � 7 8@/-*�ก
�����-ก�42g#1�>ก-�6��� 
@/->��^+��=�ก��7���+��
7�����ก� 0&"�42�"/��/�>2b�^+��+�� �����<� ก�����0*�ก&�%7$
�;�>2b�ก�����0*�0447+�7��
.��/	�/��c >2b���2044ก�����0*�7 8,-��61+>ก��ก����>��8/	�+��	��.
7��>&9�ก61/- @�+�+��

�>�� �;�>2b�ก�����0*���o��7 8��8��9� 
 

:.��	�+��^��0*�ก&�%7$
  
 

ก�����7=�0*�ก&�%7$
��<� ����"	�%2>2b�^�<�
��^��ก�����7=�0*�ก&�%7$
6�� ก0��
1�;8� >�98�,-��61+^�<�
��,��>�� 0&">2b�7��>&9�ก6�ก�"4��ก�����7=�0*� ���1&����ก7 8@�+
7��4c;�0��.���9<����^�<�
+�0&+�@�+�-� ก�����0*�ก&�%7$
2�"ก�4�+��^�<�
������ < 
 

1. ก����>.��"1
���ก��1�9����$ก�� (Mission Analysis) 
2. ก����>.��"1
	���0��&+�/6����.
 (Environmental Analysis) 
3. ก����>.��"1
��.
ก�� (SWOT 1�9� Situation Analysis) 
4. ก��ก=�1����	��7���
 (Vision) 
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5. ก��.+�1��%2	��.0&"2g#1�6�ก���=�>������ (Obstacles) 
6. ก��ก=�1��ก&�%7$
 (Strategy Decision) 
7. ก��ก=�1���:�4�� (Policy Decision) 
8. ก��ก=�1��ก��ก��/ (Activity) 	=�.�#
�/ก&�%7$
0&"�:�4�� 
9. ก�����7=�>2b�0*�ก&�%7$
 (Strategic Planning) 

 

ก��N�������"��
���M���o �ก�PMCก���������C�� (Life Cycle Cost) 
 

ก��2�">/��
+�7%�
&����~��ก�1�9� LCC ��<�>��8/
+�/���ก0*�ก��7��ก��71��^��
2�">7�	1����>/��ก� US-Department of Defense (DOD) 7 8�=�>�� LCC /�6,+6�ก��2�">/��

+�7%�6�ก��ก��/7��ก��71�� >,-� ก��ก��^�	-�>.&98���+��.�0&"��	�%��/c;�ก�����ก��.��/

+��ก����	�% �%2ก��
 ก���=�>���ก��7��ก��71�� 0&"ก�����?9<�
-��� 0&"0��.�� LCC 7 8>ก��^;<�
6�
����<�กA>��8/^;<�6�0*�ก��7 8/ ,98�>� �ก�-� Integrated Logistics Support: ILS ��8�>�� :��0*� 
ILS � <�"7=�ก��2�">/���%2ก��
7 8�=�>2b�7�<�1/����6�0*�ก��7 8ก=�1��^��ก��7�� �-�
+��ก��6,+
�"@�4+�� :���">&9�ก7 8	�/��c�=�/�6,+0&+�ก-�61+>ก��2�"	�7$����	��	%� 6���.�7 8>1/�"	/ 
��/c;�ก��?-�/4=��%�
&�����%ก��6,+��� :��>|��"ก�����?9<����%$ 0&">/98�0*�� <	=�>�A�&%&-��@2
�+��� กA/ ก���=�@26,+>2b�0��7��1&�ก^��ก��ก=�&��71�� 0&"6�,-��2&��2f2f 1980s ��<�กA@�+/ 
ก���=�0��0��.��^��ก��2�">/��.-�6,+�-��1�9�
+�7%�
&����~��ก�, ��
� <@26,+ 6���.ก��
�%
	�1ก��/ >,-� �%
	�1ก��/ก��*&�
>.�98��4�� :��@aa��  �%
	�1ก��/*&�
>,9<�>�&��0&"
	��>./  0&" ก���c@a ���0	��61+>1A�&=���4^��ก���=� LCC @22�"�%ก

6,+6�,-��>�&�
-���  
��ก�"7�8�2g��%4��� <กA@�+/ ก���=�>�� LCC /�6,+��-��0��-1&��6�7%ก��.	-��@/->|��"6�
��.�%
	�1ก��/>7-���<� 

 
ก��2�">/��
+�7%�
&����~��ก�1�9� LCC ��<�>��8/
+�/���ก0*�ก��7��ก��71��^��

2�">7�	1����>/��ก� US-Department of Defense (DOD) 7 8�=�>�� LCC /�6,+6�ก��2�">/��

+�7%�6�ก��ก��/7��ก��71�� >,-� ก��ก��^�	-�>.&98���+��.�0&"��	�%��/c;�ก�����ก��.��/

+��ก����	�% �%2ก��
 ก���=�>���ก��7��ก��71�� 0&"ก�����?9<�
-��� 0&"0��.�� LCC 7 8>ก��^;<�
6�
����<�กA>��8/^;<�6�0*�ก��7 8/ ,98�>� �ก�-� Integrated Logistics Support: ILS ��8�>�� :��0*� 
ILS � <�"7=�ก��2�">/���%2ก��
7 8�=�>2b�7�<�1/����6�0*�ก��7 8ก=�1��^��ก��7�� �-�
+��ก��6,+
�"@�4+�� :���">&9�ก7 8	�/��c�=�/�6,+0&+�ก-�61+>ก��2�"	�7$����	��	%� 6���.�7 8>1/�"	/ 
��/c;�ก��?-�/4=��%�
&�����%ก��6,+��� :��>|��"ก�����?9<����%$ 0&">/98�0*�� <	=�>�A�&%&-��@2
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�+��� กA/ ก���=�@26,+>2b�0��7��1&�ก^��ก��ก=�&��71�� 0&"6�,-��2&��2f2f 1980s ��<�กA@�+/ 
ก���=�0��0��.��^��ก��2�">/��.-�6,+�-��1�9�
+�7%�
&����~��ก�, ��
� <@26,+ 6���.ก��
�%
	�1ก��/ >,-� �%
	�1ก��/ก��*&�
>.�98��4�� :��@aa��  �%
	�1ก��/*&�
>,9<�>�&��0&"
	��>./  0&" ก���c@a ���0	��61+>1A�&=���4^��ก���=� LCC @22�"�%ก

6,+6�,-��>�&�
-��� 
��ก�"7�8�2g��%4��� <กA@�+/ ก���=�>�� LCC /�6,+��-��0��-1&��6�7%ก��.	-��@/->|��"6�
��.�%
	�1ก��/>7-���<� 
 

 
B����R 10  ก����o��ก��2�">/��
+�7%�
&����~��ก�, ��
>��8/
�<�0
-�%.�70s-�90s 
       (Yoshi and Marvin, 1999) 
 
 ���D�����G��กก��N�������"��
���M���o �ก� (Life Cycle Cost: LCC) 

 
:��7�8�@20&+�7����
	��2�">�77 8	�/��c��4
+��@�+ (Physical assets) ��<��"/ ���%ก��6,+

�����������4
�<�0
-ก�����?9<� 6,+�����c;�ก��ก=����1�9�2&�7�<� Yoshio KAWAUCHI 0&" 
Marvin RAUSAND @�+04-��"�",-��, ��
^��*&�
���5

�<�0
->��/
+���	�<�	%���ก>2b� 3 �"�"
1&�ก���� <  
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�"�"7 8 1 .9� �"�"^��ก�������0&"��o��*&�
���5
 (Research and Development) 6�
�"�"� <>2b�,-��>�&�7 8��.
ก�
+��6,+>�&� 0&"�42�"/��6�ก��	�+�� �����.+�.�+� ��o�� ก��
&�� 

&����ก��7�	�4ก���=�@26,+�-��"	�/��c
�4	���
-�ก��6,+�������@�+1�9�@/-  

 
�"�"7 8 2 >2b��"�"^��ก��&�7%� (Investment) >/98�@�+*&�
���5
7 8
��ก�4.��/
+��ก��

0&+�กA�"�=�>���ก��
-�@26��+��^��ก��&�7%� >�98�61+@�+/�?;8�.��/��+�/7 8�"*&�
*&�
���5
 ��<�
��ก	�-
&�� ?;8�.-�6,+�-��	-��61#-�"���-7 8ก��?9<�7 8��� 	�8�2&�ก	�+�� 0&">.�98����ก�>.�98��/9� 7 8
�=�>2b�6�ก��*&�
 

 
�"�"7 8 3 >2b��"�"6�ก���=�>���ก�� (Operating and support) �"�"� <�"�=�>���ก��*&�


	��.+�������ก^��.-�6,+�-��	-��61#-�">2b� ก��?9<���	�% ก���+����� 0&".-�6,+�-��6�ก��
�=�>���ก��
-��� � ก/�ก/�� 

 
6�	-��^��.-�6,+�-��6�0
-�"�"�"��<��">2b�>7-�6���<�@/-@�+/ ก��ก=�1��
��
��>�98����ก 

^;<�ก�4&�ก��"^��*&�
���5
7 80
ก
-��ก����ก@2 0&"^;<�ก�4 ,-��>�&� 1�9�2g����7��>����ก��7 8
>^+�/�>ก 8��^+���+�� 7 80	��61+>1A�c;�
����-��6�ก���������
+�7%����6
+.��/@/-0�-��� 
(Uncertainty in cost) 6��"�"
-��� ^����~��ก�, ��
^��*&�
���5
1�;8� 
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B����R 11 
����-��^��2��/��
+�7%�7 8>ก��^;<�6��"�"
-��� ^����~��ก�, ��
^��*&�
���5
 
              (Kawauchi and Rausand, 1999) 

 
��ก.��/1/��^��
+�7%�044>��/���7 8ก&-��/�0&+���<�ก��.��
+�7%�61+.��4.&%/7�<�	�/

�"�"��<�c�ก/��^+�/@2>�98����ก	�/��c02&�61+���-6���2^��
+�7%�ก��*&�

-�1�-��@�+��ก 
LCC �;�c�ก�=�/�6,+>�98�	�/��c7=�61+/��>1A�
+�7%�7 8>ก��^;<�7�<�1/�@�+��-��,��>��/�ก��8�^;<� 
  
P����M���ก�����D���G	�"��
���M���o �ก������ (Life Cycle Cost: LCC) 
  
 Kawauchi 0&" Rausand (1999) @�+04-�^�<�
��6�ก��2�">/����~��ก�, ��
��ก>2b� 6 
^�<�
��0	�������2 XX @�+0ก- (1) Problem definition (2) Cost element definition (3) System 
modeling (4) Data collection (5) Cost profile development 0&" (6) Evaluation ���&">� ��^��0
-
&"^�<�
��>2b����� < 
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B����R 12  0*����ก����>.��"1

+�7%�
&����~��ก�, ��
 (Yoshi and Marvin, 1999) 
 

1) Problem definition: ^�<�
��0�ก6�ก����>.��"1
 LCC ^��*&�
���5
 ก�"4��ก��1�9�
ก��4��ก��6�� �">��8/
+���กก��ก=�1��>2��1/��0&"^�4>^
^��ก���;ก��ก-�� :���"/ ก���"4%
c;�&�ก��"^���"447 8>���"7=�ก���;ก�� >�98��@^^���"44 &�ก��"^��ก��ก��/ ��/c;���	�%
�%2ก��
 7 8>��
+��ก���;ก��1�9�@/-
+��ก���;ก���+�� ?;8�6�ก��ก=�1��>2��1/��0&"^�4>^
� <.��
�"�$�4����-��&">� ��0&",��>�� ���6
+.��/>2b�@2@�+>1/�"	/ >�98�>2b�7 8��/��4@�+:��7�8�@2 
0&"	�8�	=�.�#� ก2�"ก��1�;8�.9� 6�ก��ก=�1��^�4>^
.���"	��.&+��ก�4��
c%2�"	�.
6�ก��
��>.��"1
 LCC �-�*&7 8@�+�"�=�@26,+7���+��6� @/-�-��">2b� ก��2�"ก�4ก��
��	��6�6�ก��>&9�ก
1�9�&�7%�  1�9� ก��2��42�%�1�9�2��4>2& 8��
+�7%�61+>1/�"	/1�9�/ 2�"	�7$����/�ก��8�^;<� 
>2b�
+� 
 
 2) Cost element definition: �"�"^��ก����>.��"1
 LCC >�98�61+�-��
-�ก����>.��"1
 �-�6�
0
-&"�"�"��<�2�"ก�4�+��
+�7%��-��� �"@�4+�� �;�@�+/ ก��04-�0�ก
+�7%��-��7 8>ก��^;<�
�/
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1/��1/�-^��
+�7%�1&�ก
&����~��ก�, ��
 (Cost breakdown structure 1�9� Cost categories 
definition) :��/ 1&�กก��0	��������7 8 13 
 

 
 

B����R 13 1&�กก��04-�
+�7%��-��
�/ก&%-/
+�7%�1&�ก (Yoshi and Marvin, 1999) 
 

 ��ก���7 8 14 	�/��c�$�4��@�+�-� >/98� LCC ^��*&�
���5
 1�9�ก�"4��ก�� ^��>��.9�
��27��	 8>1& 8�/7��?+��/9� :��0ก� X   .9��"�">�&�
&����~��ก�, ��
 (Life cycle phase) 0ก� Z 
.9� 
+�7%�7�<�1&�ก1/�7 8>ก��^;<�
&����~��ก�, ��
 (Cost categories) 0&"0ก� Y .9�
+�7%�1�9����
�-��7�<�1/�7 8>ก��^;<�6����1&�ก (Product/work breakdown structure) ��ก
����-���">1A�@�+�-�>/98�
�������
+�7%�7 8>ก��7�<�1/�6�	-��^��.-�0��6�ก��*&�

&����~��ก�*&�
���5
 (Labor cost of 
the product over the life cycle) .-�0��7 8>ก��7�<�1/�@/-@�+/ >|��".-�0��6�ก��*&�
>7-���<� 0
-���/ 
.-�0��6�ก����ก0440&"��o��*&�
���5
 1�9�.-�0��.����6��"44ก���-���&������ ก�+�� 
���7 8>1A���ก��27��	 8>1& 8�/>&Aก 7 82�"ก�4ก��>2b���27��	 8>1& 8�/61#-7���+��^��/9�^����27 8 
10 ��8�>�� 

  
3) System modeling: ก��ก=�1����2044^���"44��<�>2� �4>1/9��ก�����0*�1�9�ก��

ก=�1��ก&�%7$
6�ก���=�>���ก��^��>����8�>��  ?;8�
&����~��ก�, ��
^��*&�
���5
1�;8�� ��<� 
�=�>2b�7 8�"
+��/ .��/	��.&+��6�ก���=�>���@2^��ก��ก��/6�7�<�	�/�"�" ���7 8ก&-��/�0&+�
>�98�61+ก��*&�
�=�>���@2��-�
-�>�98�� �ก
����-��>,-� 6�ก���=�>���ก��*&�
*&�
���5
��<�
+��
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.=��;�c;�2g����7 8>ก 8��^+��1&��2g�������@�+0ก- ก=�&��ก��*&�
 .��/
+��ก����
c%��4 �"�">�&�ก��
*&�
 .��/�-�>,98�c9�^���"44 ก��4=��%���ก��>.�98����ก�>.�98��/9�  ก�����>กA40&"ก�"���	��.+� 
>2b�
+� ?;8�^�<�
��1�9�ก��ก��/>1&-�� <&+��	-�>	��/ก��*&�
7�<�	�<� c+�ก��ก��/6�ก��ก��/1�;8�>ก��
ก��^��^+��1�9�@/-	��.&+��ก��กA���7=�61+ก��*&�
��<�1�%�&�@�+ �;��=�>2b�
+��/ ก��ก=�1��
��2044^���"44^;<� >,-� ก��ก=�1����20446�ก��4=��%���ก��>.�98����ก� (Maintenance 
Modeling) :��6,+��$ 61+7%.�6���.
ก�/ 	-���-�/ (Total preventive maintenance) 0&"ก=�1�61+/ 
ก��
���	�4>.�98����ก�7%ก.��<�1&��6,+���2�"�=����>2b�
+� ��2044^���"44�98��7 8.��/ ก��
ก=�1����<����@�+0ก- ก��ก=�1����2044.��/��>� ��6�ก��6,+���^����	�%1�9�	�8�4��ก�� 
(Availability modeling) ก��ก=�1����2044ก�����ก��	��.+�.�.&��0&"ก��ก�"���	��.+� 
(Logistic modeling) ก��ก=�1����2044ก��7=����^���"44 (Production regularity modeling) 
ก��ก=�1����2044ก�����ก��.��/>	 8�� (Risk (hazard, warranty) modeling) ก��ก=�1����2044
ก�����ก��.��/*���&��7 8>ก����ก/�%��
 (Human error modeling)  1�9�ก�����ก���"44��>��
�%
	�1ก��/ (Industrial ecology modeling) >2b�
+� 
  

4) Data collection:  6�ก����>.��"1
 LCC ��<��=�>2b�7 8�"
+��7��4^+�/�&�+����.� ^��
���0
-&"��-��7 8@�+��ก^�<�
��7 8 2 ?;8�2�">�7^��^+�/�&7 8@�+��<�04-�>2b�	��2�">�7.9� ^+�/�&7 8
07+���� (Actual data) >2b�^+�/�&7 8>��7��4@�+ >2b�.-�7 807+���� (Known factor or rate) >/98�>��7��4
.-�1�9���.����-0&+��-�>2b�>7-�@1�-กA	�/��c�=�@2.��.=����
�/��
����<�@�+>&� >,-� ��.�
>.�98����ก� >2b�
+� 0&" ^+�/�&7 8@�+��กก��2�"/�� (Estimating data) 6�4��.-�^��^+�/�&��<�>��
/�	�/��c7��4.-�7 807+����@�+ ���>�98��/���ก.-�@/-.�7 8
�/>�&� 1�9�/ 2g����7��>����ก��>^+�/�
>ก 8��^+�� >,-� .-�>,9<�>�&�� >2b�
+� ?;8�ก��@�+/�^��^+�/�&	�/��c7=�@�+��กก��2�"/��.-� (Cost 
estimating) :�� (1) Cost Estimating Relationships (CERs) .9� 2�"/����.���ก^+�/�&6��� 
7 8/ 
���-1�9�>,98�/:����.�ก�4	�8�7 8>��2�"/��1�9�7��4.-�0&+� (2) Expert opinion: .9� 61+*�+>, 8��,�#
7=�ก��2�">/����.�7 8>��
+��ก��61+ ก��6,+^+�/�&7 8/����ก��2�"/��
+��.=��;�2g����
-��� 

-�@2� < ก-��7 8�"�=�^+�/�&/�6,+ >�98�61+*&^�� LCC 7 8@�+/ .��/�-�>,98�c9�/�ก7 8	%�0&">ก��ก��
*���&���+�� 
  

5) Cost profile development: ก��.=����1�
+�7%���/
&����~��ก�, ��
 (LCC) ��<� 6,+
1&�ก7��>������	
�
6�ก��.=����/�&.-�ก��&�7%� 0&".-�6,+�-��0
-&"2f 02&�61+>2b�/�&.-�
2g��%4�� (present- worth) � 2f7 8>��7=�ก���;ก�� :��	�/��c>&9�ก6,+��$ ก����>.��"1
7 8>1/�"	/
���
-�@2� < 
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ก��1�/�&.-�2g��%4��	%7$� (Net Present Value: NPV) 

     NPV =  
∑

+=

n

t
n

t

i

F

1 )1(      (1)
  

>/98� NPV = /�&.-���/7 82��4.-�>�&�>2b�2f2g��%4�� (4�7) 

   tF  = .-�6,+�-��6�2f7 8 n (4�7) 
   i  = .-���
����ก>4 <�  
   n = ���%	�<�	%�:.��ก�� (2f) 
 

ก��1�/�&.-�2g��%4�� (Present Worth: P) 

    ( ) 








+
=

n
i

FAP
1

1

,     (2) 

    f

fd
i

+
−

=
1 ,  

>/98�   P  =  /�&.-�2g��%4�� (4�7) 
FA =  .-�6,+�-��6�2f���.
 (4�7) 
i  = .-���
����ก>4 <�  

   d  = ��
��	-��&�  
   f  = ��
��>���>a��  
   n = ���%	�<�	%�:.��ก�� (2f) 
 

ก��1�/�&.-����2f2g��%4�� (Annual Worth: A) 

    

( )
( ) 











−+

=
=

n

n
i

ii
PA

11

1

     (3) 

  >/98� A  = /�&.-����2f2g��%4�� (4�7) 
P  =  /�&.-�2g��%4�� (4�7) 
I  = .-���
����ก>4 <�  

   n = ���%	�<�	%�:.��ก�� (2f) 
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6) Evaluation: >/98�@�+��$ ก��7 8�"�=�/���>.��"1
 LCC 0&+� กA�"7=�ก����>.��"1
*& 0&"/ 
ก��
���	�4*&7 8@�+�-�/ .��/0/-��=�c�ก
+��1�9�@/- 0&"7 8	=�.�#ก�-���<�.9�
+��/ ก����>.��"1

.��/@1� (Sensitivity analysis) ^�� LCC @�+>�98�61+7��4�-�>/98�2g���������ก1�9�2g����7��
	�8�0��&+�/7��>����ก��>2& 8��02&�@2 .-���กก����>.��"1
 LCC ^���"44�">2& 8��02&�@2
>7-�6� 0&"
+��7=�ก����>.��"1
.��/@/-0�-��� (Uncertainty analysis) ?;8����>ก����ก .��/@/-
0�-���^��^+�/�& (Parameter uncertainties) .��/@/-0�-���^����20441�9���$ ก��7 8�=�/�
��>.��"1
�"44 (Modeling uncertainties) 1�9� .��/@/-	/4���
^��ก����>.��"1
 (Completeness  
uncertainties) >�98�61+*&7 8@�+�-�>,98�c9�7 8	%� 0&"	�/��c�=�@22�"ก�4ก��
��	��6� 1�9�
2��4>2& 8�� LCC ^���"4461+� ��8�^;<�@2 

 
�#���� ��� �������ก��B�D��r��ก���UC��������CC�������������CC����C��QMก 
 
�����k�����Hrก� �����CD��GUC����s�����R 11 
 
5.3 �%7$��	
�
.��/>^+/0^A���.>ก�
� .��//�8�.�^����1��0&"�&����� 
 

5.3.5 ก��	�+��.��//�8�.��+����1��0&"��o���&�����, ����6��"��4.���>�9��0&"
,%/,� :��	-�>	��/61+>ก�
�ก�2&�ก
+�@/+0&"2&�ก2%�:��,%/,�0&">�98�,%/,�>��8/^;<� 	-�>	��/61+
>ก�
�ก�7=�ก��>ก�
��+���"44>ก�
���8��9�
�/1&�ก2��,#�^��>����ก����>� �� 	��4	�%�61+
/ ก�����ก��0&">*�0��-��.
.��/��+0&"ก����o���+����1���;ก��7%ก��2044��-��
-�>�98��0&"
7�8�c;� ��/7�<�	-�>	��/��
�ก��/ก��4��:�.7 8>1/�"	/^��4%..&0&",%/,� 	��4	�%�ก��	�+��
>.�9�^-��ก��*&�
0&"ก��4��:�.7 8>ก9<�ก�&ก��6��"��4,%/,�7 8���-4��>��6ก&+>. ��ก�� 	-�>	��/ก��
����
c%��47��ก��>ก�
�7 8*&�
@�+6�,%/,�0&"7 8>1&9�6,+��กก��>ก�
�/�*&�
>2b��&�����
7�07�6�,%/,� ��/7�<�	-�>	��/0&"��o��:.��	�+���9<����6��9<�7 861+>2b�>.�98��/9�6�ก��
	�+��.��/>^+/0^A��+����1��61+ก�4>ก�
�ก�0&",%/,���-��>2b��"44 

 
5.3.6 ก��	�+��.��//�8�.��+���&�����, ����>�98�	��4	�%�ก����o��2�">7�0&".��/

>^+/0^A���.>ก�
� �+��ก��	-�>	��/ก�������0&"��o��>�98�>��8/2�"	�7$����ก��*&�
�&�������ก
�9,�&����� ���61+/ �"44ก��4��1�����ก��	��.+�>ก�
�7 86,+>2b�7�<���1��0&"�&����� >��8/
2�"	�7$����ก��*&�
0&"ก��6,+�&�����, ����7 8>ก 8��>�98��ก�4��.ก��*&�
0&"4��ก�� ���61+/ 
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ก&@กก�ก�4��0&:.��	�+����.�^���&�����, ���� 0&"2&�ก��
	��;ก6�ก��6,+�&�����, ����
��-��/ 2�"	�7$����0&".%+/.-� 
 

ก��	�+��.��//�8�.��+����1��0&"��o���&�����, ����6��"��4.���>�9��0&",%/,� 
 
- 	-�>	��/ก���=���
c%��47��ก��>ก�
�7 8*&�
@�+6�,%/,�0&"7 8>1&9�6,+��กก��>ก�
�/�*&�


>2b��&�����7�07�6,+6��"��4.���>�9��0&",%/,� >,-� @4:�� >?& �&�����.��/�+����ก
ก��>*�@1/+>����	�%7��ก��>ก�
� ก!�?, ����7 8@�+��กก��1/�ก/�&	�
�
 0&">��^�"���7� �
 
>2b�
+� 
 

- 	��4	�%�ก��*&�
�&�����7�07����6�,%/,� :��ก��	��4	�%���.
.��/��+�+��>7.:�:&� 
ก��*&�
�&�����7�07� 7�<���ก��
c%��4>1&9�6,+��ก.���>�9��0&"ก��>ก�
� ��7� /�&	�
�
 ^�" 
a��0ก&4 >��@/+ 
&����c-��7����$ ก����0&��ก��0&"ก��?-�/4��%�61+0ก-,%/,�1�9�
��.
ก�2ก.���	-��7+��c�8�61+/ ��ก����6�ก��*&�
�&�����7�07� >�98���@2	�-ก����o��
�&�����7�07���-��/�8�.�0&"��8��9�6��"��4,%/,�0&"7+��c�8� 7�<�� < >�98�>2b�ก��&�
+�7%�
�+���&����� ��/c;�&�/&���"0ก-,%/,�0&"7+��c�8� ��/7�<�	-�>	��/ก��*&�
�9,�&�����
7�07�7 8@/-6,-��1��0&"/ .��/>1/�"	/ก�4	���7+��c�8� >,-� 	4�-�=� >2b�
+� 

 
�����k�����CC�������������CC����C��QMก 25% �� 10 Nu (�.�.2555-2564) 
 
 ก�"7����&�����@�+���ก��
.��/
+��ก���&�����6����.
^��2�">7� :��6�2f 2564 
.���-��"/ .��/
+��ก�� 99,838 ���
���<=�/����4>7 �4>7-� ��ก2g��%4�� 71,728 ���
���<=�/����4
>7 �4>7-� :��0*���o��ก=�&��*&�
@aa��^��2�">7�@7� �.�. 2553-25730&"0*�ก���&�����
7�07�0&"�&�����7��>&9�ก �.�. 2555-2564 @�+ก=�1��61+/ 	��	-��ก��6,+�&�����7�07�
>��8/^;<���ก 7,413 ���
���<=�/����4>7 �4>7-� 6�2f 2555 >2b� 25,000 ���
���<=�/����4>7 �4>7-� 6�2f 
2564 1�9�.��>2b� 25% ^��ก��6,+�&�������/7�<�1/� 
 
 
 
 
�%7$��	
�
ก��	-�>	��/ก����o���&�����7�07�6���.^�	-� (7�07�ก��6,+�<=�/��) 
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>�7���& (>,9<�>�&��7�07�>4�?��) >2��1/��6�2f 2564 .9� 9 &+��&�
�/��� 2g��%4��/ 

ก=�&��ก��*&�
��/ 1.3 &+��&�
�/���:��/%-�>�+�ก����o����o��0*���o���&�����7�07�0&"
�&�����7��>&9�ก 25% 6� 10 2f (�.�.2555-2564) 7 8	=�.�# 2 �+�� ���� < 
 
1. �+���%27�� 

1.1 >��8/*&*&�
>|& 8�^��2�">7�
-�@�-
-�2f ^��/��	=�2"1&��0&"�+��@/-�+��ก�-� 5 0&" 
15 
��/@�-/2f6�2f 2564  

1.2 	-�>	��/�9,7��>&9�ก�98�� 6�>,������,�
 >,-� ^+��a���1��� >2b�
+� 
 
2. �+���%2	�.
 

2.1 >
� �/ก���ก>&�กก��6,+�<=�/��>4�?�� 91 ���6�
%&�./ 2555 

2.2 4��1��	-��
-����.��<=�/�� E20 61+c�กก�-��<=�/��0ก!	:?��&
 95 2�"/�� 3 4�7/&�
� 
��+�/ก=�1��61+.-�ก��
&��^���<=�/�� E20 
+��/�กก�-��<=�/��0ก!	:?��&
 91 0&"@/-�+��ก�-� 50 

	
��.
/&�
� >�98�>2b�0�����6�6�ก��>�-����^���	c�� 4��ก�� E20 

2.3 	��4	�%��42�"/��ก������� 7�	�4 0&"ก��	�+��0�����6�>�98�>��8/.��/
+��ก��6,+
>�7���&>,-� ก��6,+ conversion kit ก�4�c��

0&"�c��ก������

>ก-�>�98�61+	�/��c6,+�<=�/�� 
E85 @�+1�9�ก��2��42�%����02&�>.�98����

� >?&61+	�/��c6,+�<=�/�� ED 95 @�+ >2b�
+� 

2.4 2�",�	�/���$
	�+��.��/>^+�6��<=�/��0ก!	:?��&
 E10 E20 E85 ��-��
-�>�98�� 

2.5 	��4	�%�ก��*&�
�c��

 E85 6��c��

��8�7�8�@2 0&" ECO-CAR :��ก��&���� 
	���	�/�
61+ก�4*�+*&�
�c��

 E85 50,000 4�7/.�� 0&" ECO CAR-E85 30,000 4�7/.�� 

2.6 >	��>�98�61+/ ก��ก=�1��61+ก��?9<��c��

��,ก��>2b��c��

 E85 

2.7 2��42�%�ก3 �">4 �4 ^+�4��.�40&"ก31/��
-���>�98������4ก��.+�>�7���&��-��>	� 
6����.
>,-� ก��ก=�1��^+��ก>�+�6� �.�.4. 	%�� 61+@/-/ *&4��.�46,+ก�4ก��*&�
>�7���&>�98�
>2b�>,9<�>�&�� >2b�
+� 0&"ก��2��42�%� �.�.4.��� 	��	�/�
>�98�	��4	�%�ก��	-���ก>�7���& 

��/7�<�>2b�ก��>
� �/��+�/�����4>7.:�:&�  Multi-Dispenser >2b�
+� 
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@4:�� >?& (>,9<�>�&��7�07�� >?&) >2��1/��6�2f 2564 .9� 5.97 &+��&�
�/��� 2g��%4��/ 
ก=�&��ก��*&�
��/ 1.62 &+��&�
�/��� :��/%-�>�+�ก����o����o��0*���o���&�����7�07�0&"
�&�����7��>&9�ก 25% 6� 10 2f (�.�.2555-2564)  7 8	=�.�# 2 �+�� ���� < 
 

1. �+���%27�� 

	-�>	��/ก��2&�ก2�&
/6��9<�7 87 8>1/�"	/:��@/-0�-��9<�7 8�9,��1�� :�� 

- 	-�>	��/61+/ �9<�7 82&�ก2�&
/ 5.5 &+��@�- 0&"/ 2�&
/61+*&��/5.3 &+��@�- ���6�2f 2564 

- / ก=�&��ก��*&�
�<=�/��2�&
/��4 @/-�+��ก�-� 3.05 &+��
��/2f 
- 	-�>	��/61+>2��1/��*&�
��� 1�9� yield @/-�+��ก�-� 3.2 
��/@�-/2f / ��
��	��	-��ก��61+

�<=�/�� (Oil Content) @/-�+��ก�-� 18% 

 

2. �+���%2	�.
 

- 4��1�����ก��	��	-��ก��*	/�<=�/��@4:�� >?&61+	��.&+��ก�42��/��ก��*&�
�<=�/��
2�&
/���6�2�">7� 

- 7�&���=��-�� B10 1�9� B20 6� fleet �c4��7%ก 1�9� >�9�2�"/�>|��" 

- >
� �/��o��/�
����@4:�� >?&044 FAME 61+	�/��c/ 	��	-��*	/6��<=�/��� >?&
c;� 7% (B7) 

3. / ก��4��1�����ก��044.�4���� 
�<�0
-ก��2&�ก2�&
/�<=�/�� ก��	ก���<=�/�� ก��*&�
�<=�/���9,
4��:�. ก��*&�
@4:�� >?&0&"�%
	�1ก��/
-�>�98�� ก���=�>^+� ก��	-���ก0&" R&D >�98�&�

+�7%�0&"	�+��/�&.-�>��8/0ก-2�">7�	��	%� 
 

>,9<�>�&��61/-7�07�� >?&6����.
 : >2��1/�� 2564 25.0 &+��&�
�/��� 

�+��7 82g��%4��ก�����0*�ก��6,+>�7���& >�98�7�07�ก��6,+�<=�/��>4�?��6�2�">7�
	�/��c7=�@�+��-��/ 2�"	�7$���� 0
-6�7��ก&�4ก��ก�����0*�7 8�"�=�@4:�� >?&/�7�07�ก��
6,+�<=�/��� >?&���/ ^+��=�ก�����-/�ก:��>|��"ก��7 82�">7�@7�/ ��
c%��47 8	�/��c�=�/�*&�

>2b�@4:�� >?&@�+@/->� ���� �����<� 6�ก�������0&"��o�� �>,9<�>�&��61/-7�07�� >?&6����.
� 
�;�/ .��/	=�.�#>2b���-����8� :��6�2g��%4��	�/��c4-�, <0��7��ก����o��>,9<�>�&��61/-7�<�	�<� 7 
0��7�� ?;8�2�"ก�4�+��ก����o���9,�&�����61/- 2 0��7�� (	4�-�=� 0&" 	�1�-��) ก���=�>�7� 
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��&/�*	/6,+07��<=�/��� >?& 3 0��7�� (FAEE,ED95 0&" � :?��&
) 0&"ก����o��>7.:�:&� 
ก��02�	����<=�/�� 20��7�� (BHD 0&" BTL) :��@�+/ ก�����7=�0*�2~�4�
�ก�� (�.�. 2555-
2559) >�98�	-�>	��/��������>ก 8��ก�4>,9<�>�&��61/-7�07�� >?&���.
>� �4�+��0&+� :��>2b�ก��4��
��ก��ก��7=�����-�/ก���"1�-�� ก�"7����&����� (��.) 0&" ก�"7�����7����	
�
0&"
>7.:�:&�  (�7.) :����	�%2	��>^2 ���� < 

 
- 	4�-�=� ��o�����$%
0&">��"2&�ก7 861+*&*&�
	�� ��o��>.�98����ก�6���3��ก�	4�-�=� 0&"

7�	�4ก��6,+����"�"���6�>.�98����

 

- 	�1�-���<=��9�-�<=�>.A/ 2��42�%����$%
0&"��o��ก��*&�
>,������,�
 

- FAEE 7�	�4ก��6,+���ก�4�c��

 0&"1�/�
����7�	�4.%���� 

- ED95 ��o��	��>
�/0
-�0&">7.:�:&� ก�����02&�>.�98����

>ก-� 

- � :?��&
 7�	�4	��	-��>�7���&7 8>1/�"	/�"*	/6��<=�/��� >?&7 8/ @4:�� >?&*	/
���-0&+�3-5% 7�	�4ก��6,+���6�>.�98����

 

- BHD 7�	�4ก��6,+���6�>.�98����

 0&"/�
����7�	�4.%���� 

- BTL *&�
�"��4 pilot scale 7�	�4ก��6,+��� 
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C���� ����R�ก�R��P"MC 
 

 ���7�& (2548) @�+�;ก��>�98�ก=�1��>^
ก��6,+7 8����9,>����ก����.�&�2
�	 :���������
��ก�9<�7 87 8>1/�"	/
-�ก��>ก�
�
�/������>^
.��/>1/�"	/^�����ก�4ก��2&�ก�9,>����ก�� 
2�"/�� 165 &+��@�- 	�/��cก=�1��>^
ก��6,+7 8����9,>����ก����.�&�2
�	 :�����������ก
2��/��.��/
+��ก��6,+@/+^��ก��ก��/0&"�%
	�1ก��/
-���>2b�>2��1/��6�ก��*&�
@/+��.�
&�2
�	2��/�� 6.5 &+��
��	�
-�2f �9<�7 8>^
ก��6,+7 8����9,>����ก����.�&�2
�	7 8ก=�1����/7�<�
2�">7�@�+>�9<�7 8 1,193,007 @�- 	�/��c61+*&*&�
��/@�+ 4.2 &+��
��
-�2f .��>2b��+��&" 60 ^��
.��/
+��ก��7�<�1/� 
 

��./ (2552) @�+�;ก��ก��6,+2�":�,�
@/+:
>�A�>�98�>2b��&�����7�07�6�ก��*&�

ก�"0	@aa��0&"0ก!	1%�
+/ ก���;ก�����ก&-��>2b�ก��2&�ก@/+��.�&�2
�	044	��2��>,��>� 8�� 0&"
ก��2&�ก��.�&�2
�	4�.���� 6��9<�7 8 �4
.^%/7����
 �.����<=�>^ �� �.�.���,	 /� ?;8�*&ก���;ก��
�4�-�.��/	�/���$
�"1�-��^���>	+�*-������
ก&��7 8.��/	��>� ���ก/ .��/	�/���$
ก�4�<=�1��ก
	�^��&=�
+� �<=�1��ก	�	-��7 8>2b�	��.+�@�+ 2��/�
�&=�
+�7�<�1/� 0&"2��/�
�7 8>2b�	��.+�@�+  
��ก��ก� <���2�">/��*&
�407�7��ก��>���^��ก��2&�ก��.�&�2
�	7�<�	��044 0&">��8/ก��2&�ก
��.�&�2
�	.�4/��	=�2"1&�� �4�-� ��
��	-��*&@�+
-�
+�7%� (B/C) 7 8��
����ก>4 <� 5% ^��ก��
2&�ก��.�&�2
�	.�4/��	=�2"1&�� ก��2&�ก��.�4�.���� 0&"ก��2&�ก��.�044	��2��>,��>� 8�� 
>7-�ก�4 1.70 1.45 0&" 1.76 
�/&=���4 /�&.-�2g��%4��	%7$� (NPV) 7 8��
����ก>4 <� 5%  / .-� NPV 
>7-�ก�4 7,138.61 8,716.59 0&" 5,157.00 4�7
-�@�- 
�/&=���4 0&"��
��*&
�407� (IRR) �4�-� 
ก��2&�ก��.�&�2
�	.�4/��	=�2"1&�� ก��2&�ก��.�4�.���� 0&"ก��2&�ก��.�044	��2��>,��>� 8�� 
/ .-� IRR >7-�ก�4 37.74 84.73 0&" 79.30 >2��
>?A�

 
�/&=���4 ?;8���กก�����7=����^+�/�&@/+��.�
&�2
�	>�98�>2b�ก��2�">/��*&*&�
@/+��.�&�2
�	6�
=�4&����<=�>^ ��	�/��c2�">/���<=�1��ก	�
7�<�1/�^��&=�
+�^��ก��2&�ก6���204402&�	��2��>,��>� 8��0&"ก��2&�ก4�.���� >7-�ก�4 
3,142.97 0&" 517.04 
�� 
�/&=���4  

 
	����1
 (2552) ��ก����	
����
���ก������
����
�������	�� !� �
	"���� :���#��

ก����$"%���� 4 ���� ������ก���"(�)�����*+�
�����������	�����%#� �%#,	,	�(��%
"�-+ก�����
#����.�������$"%�)���.��$กก��ก�$ �	��/�%+��$"%�	�
"0��������"(�+�*���
���� �1������ก

��� $"���"!�*���
���� ,	ก����ก��
#��� ��%
"�-)+ �����,	,	�(��	
����
��ก ���)! 2!��ก� ��%

"�-)+ KU3 KU19 KU38 KU45 KU48 �	� Tarramba ���,	,	�(
����	��� 2 �@������� 12.6-14.0 
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("�/2�� ���� �� 2 ����ก����ก����������ก����(ก������ก�������#����.�������$"%�)���.��$กก��
ก�$�
���*"!�	��ก��##ก���	/ก ��%��	/ก�	���-�ก��("! ����������1���"#ก��,	�(ก������
����
�
��������
�

	"���� ,	ก����ก��
#��� ก�����
"�-+ ����#�� 5/7 �	� 5/8 ��*����/� ���!���	1�
(���	�,	,	�(
����	�ก	��*�%�ก"� �	��/�ก���
"�-+*"������G� �	����/ ��%�ก���	/ก����������
�*# (1x0.25 �	�1.50 ��(�)��,	,	�(��	
����
�/��)! ก�����������("!2!�����!"#*����/� 5 
�K�(���(��	�*��("! )กL 12 �!��� M!% )ก
"�-)+���
	"�����ก	��*�%�ก"� (4.5-4.7 ก�M	�*	����(��
ก�"�) �(���*����������������N�2���(ก(���ก"� (0.39-1.05 ก�"�(��	/ก#��ก+�K�(���(�) ��!���
��*+���ก�# ���*��
#���ก����� )ก��%
"�-)+�������.M��(�����#�/� (17.25-25.7%) �	������
-�()������(ก(���ก"� "N� P, K, Ca, Mg, NDF, ADL, hemicelluloses �	� cellulose ���� �� 3 ��ก��
ก���	/ก
�
2���K�����������ก�����#����.�������$"%�)���.��$กก��ก�$�	������)! ��%����
ก����ก��ก���	��%�"(�+� ��	b�(��,	,	�(
����
���ก�����M!% !	��#����.��*+ก����������
ก�$ก��M*���������� �2 % $"���"!���#)�� ,	�����$"%���� �� 3 �	� 4 
#�����%��	/ก ��
�������(��ก���	/ก�"��1����	"��K�(���2�����%ก��� 4 ��(� �	��	"�ก���กb#�ก��%�ก�����*��
�1��#ก����������	� 
����
���ก	#ก����	/ก�"��1����	"���ก*�"N� �	��������	��%�"(�+	�
� ��	b�2!� )กL 2 �!��� M!%2����,	ก�� #(��,	,	�(
����	 "N��������#�	�	1�(�� 
 

��5�� (2549) @�+��>.��"1
.��/>2b�@2@�+7��ก��>���6�ก��&�7%�	�+��:�����*&�

�<=�/��@4:�� >?&��ก	4�-�=�6����1����"��� �4�-� /�&.-�2g��%4��	%7$� (NPV) / .-�>2b�&4 .9�
:.��ก��@/-	�/��c61+*&
�407�	��ก�-�.-�6,+�-��7 8>ก�� ;̂<�7�<�1/�@�+ 
��, <�����
��*&
�407�
^��:.��ก�� (IRR) >7-�ก�4 �+��&" 6 ก����>.��"1
.��/�-��@1�^��:.��ก���4�-�:.��ก���"
2�"	4.��/>	 8��6�ก��^��7%�1�กก=�1����.��<=�/��7 8 19 4�7
-�&�
� 
 
 $�##���
�
 (2550) @�+�;ก��.��/>2b�@2@�+6�ก��*&�
>/&A�	4�-�=�0&"�<=�/��	4�-�=�>�98�6,+
7�07��<=�/��� >?&6�>.�98����

7��ก��>ก�
�^��>ก�
�ก�6�4+��.&��2&�@1& ���1���
,����7 �4�-� .��/.%+/.-�7��>����ก��^��:.��ก��>/98�ก=�1�����%:.��ก�� 10 2f 0&"6,+��
��.�� 
&��+��&" 6 �"/ .��/.%+/.-�>/98�0�����7 86,+@/-/ .-�>	 �:�ก�	 ��กก���;ก��	�%2@�+�-� ก��*&�

>/&A�	4�-�=�0&"�<=�/��	4�-�=�>�98�6,+7�07��<=�/��� >?& / .��/>2b�@2@�+�+��/�ก �+��2g�����+��
�9<�7 8 ก����/��4^��>ก�
�ก� 0&"�+��>����ก�� 
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M
Nก�E	�������ก�� 

 
1. �;ก��1��9<�7 87 8>1/�"	/6�ก��2&�ก@/+:
>�A�7 8�"�=�/�6,+>2b�>,9<�>�&��, �/�&6�ก��

*&�
�<=�/��� >?& :��ก=�1��2�">�7^��@/+7 8�;ก�� 2 ,���.9� ��.�&�2
�	 0&"�".�>? �  :��6,+
�"44	��	�>7���/���	
�
 /���>.��"1
2g����>,���9<�7 8:���=�,�<�^+�/�&
-��/�?+��7�4ก�� @�+0ก- 
^+�/�&.��/	����ก�<=�7">& ^+�/�&ก��6,+2�":�,�
7 8��� ^+�/�&2��/���<=��� 0&"^+�/�&ก&%-/,%���� 

 

ก��$"!$1���ก
"N�*��������������9<�7 87 8>1/�"	/6�ก��2&�ก@/+:
>�A� 2!�$1���ก
�"�!"#*���>1/�"	/^��7 8���>2b� 2 �����4 (Order) .9� 

 
1) �����47 8>1/�"	/ (Order S ; Suitability) 
2) �����47 8@/->1/�"	/ (Order N ; Not suitability) 
 
�	�$�ก 2 �"�!"# ��2!� �#��%��%��ก���� 4 
"N� (Class) !"���N 
S1 : 
"N� ����*�����������/� (Highly suitable) 
S2 : 
"N� ����*�������������ก	�� (Moderately suitable) 
S3 : 
"N� ����*�������������% (Marginally suitable) 
N : 
"N� ��2����*���������� (Not suitable) 
 
:��@�+ก=�1��>�98��@^6�ก����>.��"1
^+�/�&>,���9<�7 8 >�98�ก=�1���9<�7 87 8>1/�"	/6�ก��

2&�ก��.�&�2
�	0&"�".�>? � ���� < 
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�9<�7 8/ .��/	����ก�"��4�<=�7">&@/->ก�� 800 >/
� 

�9<�7 8>ก�
�ก��/0&"�9<�7 82��>����ก�� 

���&;ก �"4���<=��   
@/-/ �<=�7-�/^�� �%�/	/4���


2��ก&�� 

���&;ก2��ก&�� / .��/�%�/
	/4���
�  ���7 8/ .��/,9<�	�� 

 

�9<�7 8>1/�"	/	=�1��4 

2&�ก��.�&�2
�	 
�9<�7 8>1/�"	/	=�1��4 

2&�ก�".�>? � 


"N� ����*�����������/� (S1) 

!��	�ก ��ก����#�%�N1�!� ��*����)!�
��#/�.+!� 


"N� ����*�������������ก	�� (S2) 

!��	�ก���ก	�� ��ก����#�%�N1�*�������
!� ��*����)!���#/�.+���ก	�� 

 


"N� ����*�������������% (S3) 

!��(�N� ��ก����#�%�N1��	� ��*����)!�
��#/�.+(�1� 

 


"N� ����*�����������/� (S1) 

!��	�ก���ก	�� ��*����)!���#/�.+!� 
!����*���
�N��/� 


"N� ����*�������������ก	�� (S2) 

!��	�ก ��*����)!���#/�.+���ก	�� !��
��*���
�N����ก	�� 

 


"N� ����*�������������% (S3) 

!��(�N� ��*����)!���#/�.+(�1� !����
*���
�N�(�1� 2���)���N1� 
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 2. ก��2�"/��.-�6,+�-��1�9�
+�7%�
&����~��ก�, ��
 (Life Cycle Costing: LCC) 
.-�6,+�-��1�9�
+�7%�
&����~��ก�, ��
^��:.��ก��2&�ก@/+:
>�A�>�98��=�/�*&�
>2b�>,9<�>�&��, �
/�&6�ก��*&�
�<=�/��� >?& ��<�2�"ก�4@2�+��  

 
1) 
+�7%�.�7 8 1�9�>���&�7%�>��8/
+�^��:.��ก�� .9� .-�6,+�-��7 8>ก��^;<�.��<�0�ก^��ก��

&�7%�:���"@/->ก��^;<�� ก>/98�>��8/�=�>���ก��*&�
 0&"@/->2& 8��02&�
�/2��/��ก��*&�
 (Capital 
cost: CC)  

 
 2) .-�6,+�-��6�ก���=�>���ก��0&"���ก�� (Operating cost and Administration Cost: CO) 

.9� .-�6,+�-��7 8>ก��^;<�>/98�>��8/�=�>���ก��*&�
 >ก��^;<�>2b�.-�6,+�-�����2f  
 
3) 
+�7%�6�ก��?-�/4=��%� (Maintenance Cost: CM) .-�6,+�-��7 8>ก��^;<�6�ก��4=��%���ก��

>.�98����ก�1�9�>.�98��/9�7 8>ก��^;<�6�0
-&"2f  
 
4) 
+�7%�>,9<�>�&��1�9��&����� (Fuel Cost: CF) .��/
+��ก���&�����@aa��^��

>.�98����ก�1�9��%2ก��
 ��1�� :��>�9�� >2b�
+� ?;8�6�7 8� 861+.-�>2b�����
 >�98����ก6�ก��*&�
 BTL 
��<�>ก���&�����7 8	�//��c�=�/�6,+1/%�>� ��6��"44@�+�;�7=�61+@/-
+��/ ก�����?9<�1�9����1�01
&�>,9<�>�&��1�9��&����������ก  

 
5) 
+�7%�6�ก��07�7 80&"7=�&��7�<� (Repair or Replacement Cost: CR) .9� .-�6,+�-��7 8

>ก����กก��>2& 8��1�9�07�7 8>.�98����ก�7 81/����%ก��6,+����+��>.�98����ก>.�98��61/- 1�9�
.-�6,+�-��7 8>ก��^;<���กก��ก=����	�8�^��7 8@/-
+��ก��0&+�7 8@/-ก-�61+>ก��/�&.-�?�ก^;<� 6�7 8� <���%ก��
6,+���^��>.�98����ก�7�<�1/�	�/��c6,+@�+
&��:.��ก���;�@/-�������
+�7%�6�	-��� <   

 
6) /�&.-�?�ก (Savage Value: S) .9�/�&.-�^��7����
	�� ?;8�c�ก�=�1�-����ก@20�ก
-��1�ก

��ก7 8��� ?;8�@/-/ ก�� �������7 8�".�ก��6,+2�":�,�
6�7����
	�� 1�ก@/-/ ก��2��42�%�?-�/0?/
1�9����02&���>��6�� /�&.-�7 82�">/�����>2b�/�&.-�ก-��1�9�1&��ก��1�ก.-�6,-�-��6�ก��^��กA@�+ 
1�ก>2b�/�&.-�1&��1�ก.-�6,+�-��^�� /�&.-�7 8@�+�">2b�/�&.-�	%7$���กก��^�� (Net Realizable Value) 
:��6�7 8� <ก=�1�� /�&.-�?�ก^��>.�98����ก�>��@�+ 1 2f^�����%ก��6,+���^��>.�98����ก� >ก��^;<� � 
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2f	%�7+��^��:.��ก�� :��	�/��c04-�0�ก
+�7%��-��
�/1/��1/�-^��
+�7%�1&�ก
&����~��ก�
6�ก�"4��ก�����0	��6�
����7 8 5 
����C��R 3 
+�7%��-��7 8>ก��^;<�
�/1/��1/�-^��
+�7%�1&�ก
&����~��ก�6�ก�"4��ก�� 
 

2�">�7
+�7%� ���ก�� 
1) 
+�7%�.�7 8 (CC) 
+�7%�:��>�9��/��.��*&�
 


+�7%�>.�98����ก� 
2) 
+�7%�6�ก���=�>���ก�� 
(CO) 
 


+�7%���
c%��4 

+�7%�0����� 

+�7%�7��ก��>ก�
� (@�+0ก- .-�>,-�7 8 >
� �/���6�ก��2&�ก
7�07�0
-&"2f >/&A����$%
/ก&+�@/+ 2%��>./  >��"2&�ก ก=������,�9, 
7=�0��ก��@a >กA4>ก 8�� >2b�
+� ) 

3) 
+�7%�6�ก��?-�/4=��%� 
(CM) 


+�7%�6�ก��?-�/4=��%�:��>�9�� 

+�7%�6�ก��?-�/4=��%�>.�98����ก� 

4) 
+�7%�>,9<�>�&��1�9�
�&����� (CF) 


+�7%�@aa�� (:��>�9��) 

+�7%�>,9<�>�&�� 

5) 
+�7%�6�ก��07�7 80&"
7=�&��7�<� (CR) 


+�7%�6�ก��7=�&��7�<�0&">2& 8��>.�98����ก�1�9��%2ก��
 

6) /�&.-�?�ก (S) /�&.-�:��>�9�� 
/�&.-�>.�98����ก� 

 
ก����>.��"1

+�7%�
&����~��ก�, ��
^��ก��*&�
 BTL / ��2044ก����>.��"1
���� < 
    

LCC = CC +CO+ CM + CF+ CR � S     (1) 
 
  >/98�  CC  = 
+�7%�.�7 8 (4�7) 
   CO = 
+�7%�6�ก���=�>���ก�� (4�7) 
   CM = 
+�7%�6�ก��?-�/4=��%� (4�7) 
   CF  = 
+�7%�>,9<�>�&��1�9��&����� (4�7) 
   CR  =  
+�7%�6�ก��07�7 80&"7=�&��7�<� (4�7) 
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   S = /�&.-�?�ก (4�7) 
 
 >/98�.-� C 6� � >2b�/�&.-�2g��%4�� (P: Present worth) :��	�/��c02&�.-�
+�7%� C 7 8
>ก��^;<�61+>2b�/�&.-�2g��%4�� @�+>/98� (1) 7��4.-�>���6����.
6�2f6�� (2) >/98�7��4/�&.-�>7 �4>7-�
���2f 0&" (3) >/98�7��4/�&.-�>7 �4>7-����2f0&"7��4��
��ก��>��8/^;<� (Escalation rate) 6�2f
c��@2  

 
3. ��>.��"1

+�7%��*&2�":�,�
 (Cost-Benefit Analysis) ^��ก���=�@/+7�<� 2 ,��� /�>2b�

��
c%��46�ก��*&�
�<=�/��� >?& ��>.��"1

+�7%�0&"*&2�":�,�
^��:.��ก��:��6,+1&�กก��
��>.��"1

+�7%��*&2�":�,�
 (Cost-Benefit Analysis) :��ก��7=�ก����>.��"1
�+����,� , <���.��/
.%+/.-�
-��� ��,� , <���7 86,+.9� ก��1�/�&.-�2g��%4��	%7$� (Net Present Value: NPV) ��
��	-��
*&2�":�,�

-�
+�7%� (Benefit -Cost Ratio: BCR) 0&"��
��*&
�407����6�:.��ก�� 
(Financial Internal Rate of Return: FIRR) ���� < 

 
3.1 �"�">�&�.9�7%� 
 
ก����>.��"1
>�&�.9�7%� .9� ก��1�>�&�7 8*&ก=�@���กก���=�>���ก��0
-&"2f��/ก��>7-�ก�4

>���&�7%�7�<�1/� ��$ ก��� <�">1/�"	/>/98�>����>.��"1
1���
��*&
�407�ก��&�7%�0&+�
6ก&+>. ��ก��:��/���>.��"1
>2� �4>7 �41�:.��ก��7 8.9�7%�61+>�A�7 8	%� :��:.��ก��7 8/ 
�"�">�&�.9�7%�	�<�ก�-��-�// .��/>	 8���+��ก�-� 

�"�">�&�.9�7%�   = >���	��-��&�7%� 
      ก�"0	>���	���4	%7$����2f 

 
3.2 ก��1�/�&.-�2g��%4��	%7$�  

 
/�&.-�2g��%4��	%7$� 1/��c;� *&
-��^��/�&.-�2g��%4��^��ก�"0	>���	���4	%7$�0
-&"2f


&�����%^��:.��ก��ก�4>���	��-��&�7%� � ��
��.-�^��7%� (Cost of capital) 
 

NPV = /�&.-�2g��%4��^��ก�"0	>���	���4 � /�&.-�2g��%4��^��ก�"0	>���	��-�� 
NPV = B � C 
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��ก	�
����ก&-���-�// :�ก�	>ก��>1
%ก���
^;<�@�+ 3 ก��  .9� 
 
1) B � C = 0 0	���-�*&
�407�>7-�ก�4
+�7%� 1�9��%�.%+/7%� ก&-��.9�:.��ก��@/-/  

ก=�@�@/-^��7%� 
 

2) B � C > 0 0	���-�*&
�407�/�กก�-�
+�7%�:.��ก��/ ก=�@� 
 

3) B � C < 0 0	���-�*&
�407��+��ก�-�
+�7%�:.��ก����<�^��7%� 
 
��ก	�
����ก&-��^+��
+�>2b�ก���������:.��ก��&�7%�>� ��2f>� �� c+�:.��ก��&�7%�/ 

1&��2fก�"0	>���	���4 1�9�*&
�407��"/ 1&���=���� >,-� B1,B2,B3�Bn 0&"ก�"0	>���
	��-��กA�"/ 1&���=����>,-�ก�� >,-� C1,C2,C3�Cn �"@�+	�
����� < 
 
 

NPV  =  Σ         - Σ 
 
  

:��7 8  NPV  =  /�&.-�2g��%4��	%7$� 
Bi  =  ก�"0	>���	���4	%7$�0
-&"2f
&�����%^��:.��ก�� 
K  =  ��
��*&
�407�7 8
+��ก�� 
Ci  =  >���	��-��&�7%� 
n  =  ���%^��:.��ก�� 

 

n 

i=1 

Ct 

(1+k)i 

n 

i=1 

Bt 

(1+k)i 
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3.3 ��
��*&
�407�^��:.��ก�� 
 

>2b�ก��.=����1���
��	-��&� 1�9� ��
����ก>4 <�7 87=�61+/�&.-�2g��%4��^��ก�"0	
>���	���4	%7$�
&�����%^��:.��ก��>7-�ก�4>���	��-��&�7%� 
 
 

IRR  =   -        -     Σ 
 

:��7 8  IRR  =  ��
��*&
�407�^��:.��ก�� 
C0  =  >���&�7%�>��8/0�ก 
B t  =  ก�"0	>���	���40
-&"2f
&�����%:.��ก�� 
Ct  =  ก�"0	>���	��-��0
-&"2f^��:.��ก�� 
r  =  ��
��*&
�407�^��:.��ก�� 
n  =  ���%^��:.��ก�� 

��ก	�
� �-�/7=�61+/ :�ก�	>ก��>1
%ก���
@�+ 3 ก��  .9� 
 

1) c+�.-�^�� r 6�� /�07�.-�6�	�
�0&+�7=�61+��
��*&
�407�^��:.��ก�� ( r ) 
/�กก�-�.-�^��7%�0	���-�:.��ก��/ ก=�@�	/.��&�7%� 
 

2) c+�.-�^�� r 6�� /�07�.-�6�	�
�0&+�7=�61+��
��*&
�407�^��:.��ก�� ( r ) >7-�ก�4
.-�^��7%�0	���-�:.��ก��� <@/-/ ก=�@� @/-^��7%� .9� >	/�
�� 
 

3) c+�.-�^�� r 6�� /�07�.-�6�	�
�0&+�7=�61+��
��*&
�407�^��:.��ก�� ( r ) �+��
ก�-�.-�^��7%�0	���-�:.��ก��� <^��7%� .9� @/-�-�&�7%� 

 
3. �;ก���%7$��	
�
 0*� �:�4�� 7 8>ก 8��^+�� 7�<�6��"��4,�
� 0&"�"��41�-����� >�98�

�;ก��1�.��/>,98�/:�� 0&"	��.&+��6�ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��
� >?&��ก, �/�&@/+:
>�A�  

 

n 

t=1 

Bt - Ct 

(1+r)t 
C0 
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4. ��>.��"1
�%�0^A� �%��-�� :�ก�	 0&"���.%ก.�/ (SWOT Analysis) ^��6�ก��*&�

�<=�/��� >?&��ก, �/�&@/+:
>�A� 

5. ���7=��-��0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 
 
6. �;ก��^+�/�&7���+��>����ก��0&"	��./ 0&"^+�/�&.��/.��>1A�^��>ก�
�ก�7 82&�ก@/+

:
>�A� 
-�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 6�,%�
044	�4c�/�"/  2 	-�� .9�  

 
 	-��7 8 1 ^+�/�&7�8�@2�+��>����ก��0&"	��./ 2�"ก�4�+�� ���% >�� �"��4ก���;ก�� 

���@�+ ก��2�"ก�4��, �  
 
	-��7 8 2 ^+�/�&.��/.��>1A�^��^��>ก�
�ก�7 82&�ก@/+:
>�A� 
-�0*��%7$��	
�
�"��4

,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�  
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������� ��E	 
 
 ก��ก1���!
�N� �����������ก���	/ก2��M(��b��
�ก�����*����+*������������� ��!��
$�ก��%�����(*������������� ��!��ก"#ก���	/ก
�
����cก�$ ����/	ก	)��
)!!�� ����/	�����.
�N1�d� ��!"#*����/�$�ก�N1� ��	 M!%�1������*����+,�����##������ ��/�����(�+������
ก1���!
�N� �����������ก���	/ก2��M(��b������ ��*��K�%�	�%/*�	��("�2!�!"���N 
 
����C��R 4 �9<�7 8,�<�.��/>1/�"	/6�ก��2&�ก�".�>? � 
 

�������	
�	��
	 
�������(���) ������ 

��*�����������/� (S1) 9,544,279 2.98 
��*�������������ก	�� (S2) 8,348,539 2.60 
��*�������������% (S3) 14,872,170 4.64 
2����*���������� (N) 132,424,830 41.29 

�N� ����ก��(�ก�(�ก��� 155,507,069 48.49 
��	 320,696,887 100.00 

 
 $�กก��ก1���!
"N�*����������
�N� ����ก���	/ก��*��K�%
#��� ����
�N� ����*���
��������/�$1���� 9,544,279 2��  *�!�������%	� 2.98 K���������e� ����
�N� �� ����*
(��"���ก�f�%������������� �  ����
�N� ����*�������������ก	��$1���� 8,348,539 2�� *�!
�������%	� 2.60 ����
�N� ����*�������������%$1���� 14,872,170 2�� *�!�������%	� 4.64 ���� ��
��	��ก������%	� 80 ����
�N� ��2����*���������� �	�����
�N� ����ก��(�ก�(�ก����	�
�N� ���g�
����cก�$ !"���!�����
 �� 11 
 



50 

 

����C��R 5 �9<�7 8,�<�.��/>1/�"	/6�ก��2&�ก��.�&�2
�� 
 

�������	
�	��
	 
�������(���) ������ 

��*�����������/� (S1) 16,519,491 5.15 
��*�������������ก	�� (S2) 5,134,020 1.60 
��*�������������% (S3) 11,111,476 3.46 
2����*���������� (N) 132,424,830 41.29 

�N� ����ก��(�ก�(�ก��� 155,507,069 48.49 
��	 320,696,887 100.00 

 
 $�กก��ก1���!
"N�*����������
�N� ����ก���	/ก%/*�	��("�
#��� ����
�N� ����*���
��������/�$1���� 16,519,491 2��  *�!�������%	� 5.15 K���������e�����
�N� �� ����*
(��"���ก�f�%������������� �  ����
�N� ����*�������������ก	��$1���� 5,134,020 2�� *�!
�������%	� 1.60 ����
�N� ����*�������������%$1���� 11,111,4762�� *�!�������%	� 4.64 ���� ��
��	��ก������%	� 80 ����
�N� ��2����*���������� �	�����
�N� ����ก��(�ก�(�ก����	�
�N� ���g�
����cก�$ !"���!�����
 �� 12 
 
 �����
�$��.�
�N� �� �����������ก���	/ก2��M(��b� "N����
��! 
#��� %/*�	��("���
�N� �� ����
*�����������/���ก���	/ก��กก������*�K�% ������$�ก%/*�	��("�����2��M(��b� ��������
�$��e�(�#M(@�+6�7%ก	���^����� 0747%ก2�">�7 
�<�0
-6�7 8��/�<=� 7 8��4�<=�7-�/4���"�"6�
��42f 0/+0
-��� 7 8>2b�7���0&"/ .��/01+�0&+�
��
-�ก��>2b�>�&���� �9<�7 8���>&�7 8/ 2��/�� 
�<=����+��ก�-� 650 //.
-�2f ��/7�<��9<�7 87 8/ ���>.A/ ���>2� <�� 
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B����R 14 �9<�7 87 8>1/�"	/	=�1��42&�ก�".�>? � 
 



52 

 
 

B����R 15 �9<�7 87 8>1/�"	/	=�1��42&�ก��.�&�2
�	 
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ก��.=����
+�7%�
&����~��ก�^��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� .=����:��
ก=�1��^�4>^
6�ก���;ก��>2b����� < 

 
1. >���&�7%�>49<��
+� (Capital cost) 2�"ก�4�+��
+�7%�	�/	-��.9� 
+�7%�7��ก��>ก�
� 

ก��*&�
@4:�� >?& 
  

2. ก=�1��61+�"446,+@/+6�ก��*&�
>7-�ก�4 2 
��
-���� 
- *&*&�
^�� �".�>? �>7-�ก�4 3.81 
��
-�@�-2f (moisture content 16%)   
- *&*&�
^�� ��.�&�2
�	>7-�ก�4 2.85 
��
-�@�-2f (moisture content 16%)   

 
3. ก=�1��61+6�0
-&"2f�"447=����@�+ 300 ��� �"�">�&�7=�������&" 8 ,�8�:/� 

 
4. ก=�1��61+��.�>.�98����ก�0&"	��>./ 6,+6�ก��*&�
/ ��.�.�7 8
&�����%:.��ก�� 

 
5. ���%^��:.��ก���"�������7 8 20 2f :�����%^��02&�2&�ก�97�<�	��,���>2b� 20 2f 0&"

���%^��>.�98����ก���<�^;<�ก�4���%ก��6,+���^��0
-&">.�98�� 
 

6. 6,+��
��	-��&� (Discount rate) >7-�ก�4��
����ก>4 <�>���ก�+&�ก.+�,�<��  (MLR) ^��
$��.��>�98�ก��>ก�
�0&"	1ก��
ก��>ก�
� (22 ก%/�����$
 2550 MLR >|& 8��+��&" 7.50 
-�2f 
7 8/�: http://www.baac.or.th) 
 

7. ��
��ก��>��8/^;<� (Escalation rate) ^��.-�4=��%���ก��>7-�ก�4 3% 
-�2f  (��ก Asian 

Development Outlook 2006 http://www.adb.org/Documents/Books/ADO/2006/tha.asp) 
 

8. ก=�1��61+/�&.-�?�ก^��>.�98����ก�>7-�ก�4 1 2f^�����%ก��6,+���>.�98����ก� 
 

9. .-�>	98�/��.�^����.��0&"	�8�2&�ก	�+��>2b� 3% 
-�2f (7 8/�: ��.�2�">/��.-�ก-�	�+��
��.�� �.�.2549 :��	/�./*�+2�">/��.-�7����
	��01-�2�">7�@7�) 
   

6�ก����>.��"1

+�7%�
&����~��ก�, ��
^��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�  ��ก
@/+:
>�A�	��,�����<� �"�������ก���=�>���:.��ก�� 20 2f :��2�"/��ก��.-�6,+�-��^��
+�7%�
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&����~��ก�, ��
^��ก��*&�
 BTL ^��@/+:
>�A�7�<�	����<��"0
ก
-��ก��>|��"
+�7%��-��7��
ก��>ก�
�>�98����ก*&*&�

-�@�-^��@/+7�<�	��,�����<�@/->7�ก�� 	=�1��4
+�7%��-���98�� ��<��"
�������7 8/�&.-�>7-�ก�� :��*&^��ก����>.��"1
0&">2� �4>7 8�4
+�7%�
�/^�4>^
7 8ก=�1��@�+
0	�����
����7 8 6         

 
����C��R 6  0	��
+�7%�
&����~��ก�, ��
^��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�  

��ก��.�&�2
�	0&" �".�>? � 
 

2�">�7
+�7%� 
:.��ก��*&�
 BTL  

��ก��.�&�2
�	    
(/�&.-�2g��%4��: 4�7) 

:.��ก��*&�
 BTL  
��ก�".�>, �            

 (/�&.-�2g��%4��: 4�7) 
Cc 182,000,000 182,000,000 
CO 156,684,000 149,740,400 
CM 72,267,390 72,267,390 
CF - - 
CR - - 
S* -4,467,808 -4,467,808 

��/
+�7%�
&����3��ก�, ��
 406,483,582 399,539,982 
��.�
+�7%� BTL 
-�1�-�� 

(4�7/&�
�) 
21.37 21.01 

 
**G����G�
: �����4��ก/�&.-�?�ก7 8>ก��^;<�6�2f	%�7+��^��:.��ก�� 

��กก���;ก��@�+�������ก=�&��ก��*&�
^��>.�98����ก�
-����61+*&*&�
�<=�/��� >?&��ก, �
/�&@/+:
>�A� 7 8 3,170 &�
�
-���� :��/ ก��7=����7�<�1/� 300 ���
-�2f .��>2b�ก=�&��ก��*&�
7 8 
951,000 &�
�
-�2f :��1&�กก��6�ก��02&�
+�7%�7�<�1/�61+���-6���2/�&.-�2g��%4��7�<�1/���<�7=�
61+@�+.-�
+�7%�7 807+����6�ก���=�>���:.��ก��7 8 10 2f0&" 20 2f :��	�/��c.=������.�
-�&�
�
^�� BTL 
-�
+�7%�
&����~��ก�, ��
@�+>2b� 21.37 4�7
-�&�
�0&" 21.07 4�7
-�&�
� ��กก��
*&�
 BTL ��ก��.�&�2
�	0&"�".�>? �
�/&=���4 

ก��N����E���M���� 
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 *&
�407���ก:.��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� ��ก@/+:
>�A�	��2�">�7
��<�2�"ก�4@2�+��*&�
���5
1&�ก@�+0ก- �<=�/��� >?& 0&"*&�
���5
�&��@�+��กก�"4��ก��
@�+0ก-����af� 0&" ^ <>c+�:��/�&.-�^��*&�
���5
���2f0	�����
����7 8 7 
 
����C��R 7 *&
�407�^��*&�
���5
1&�ก0&"*&�
���5
�&��@�+��กก�"4��ก��*&�
�<=�/��� >?& 

  ��ก, �/�&@/+:
>�A� ��ก@/+:
>�A�	��,��� 
 

*&
�407���ก:.��ก��
*&�
 BTL ��ก��.�&�2
�	0&"

��>.>, � 

/�&.-�
*&
�407� 

(4�7/2f) 
ก��2�"/����.� 

BTL 28,530,000 ก=�&��ก��*&�
7 8 951,000 &�
�
-�2f ��^��7 8 
&�
�&" 30 4�7 (�+����.�^��� >?&2g��%4��) 

����af� 5,015,100 ��.�>1/�^��
-�2f 
^ <>c+� 87,600 ��.�>1/�^��
-�2f 
��//�&.-�*&
�407�  
(4�7/2f) 

33,632,700  

 
��กก��ก=�1����.�^��	��.+�7�<�	�/��-��61+���-6��"��4.�7 86�0
-&"2f^��:.��ก���"/  

*&*&�
�<=�/��� >?&7 8 951,000 &�
�
-�2f ����a�� 83,585 ก�:&ก��/
-�2f 0&"^ <>c+� 146,000 ก�:&ก��/

-�2f 6�	-��^�����@�+��/^��	��.+�7�<�	�/��-�����ก&-���"/ ���@�+��/
-�2f7 8 33,632,700 4�7 
���&">� ��6�
����7 8 7  
 

ก�����D���G	��Cก���C�� 
 

ก����ก��!G�PMC�C���� (Cash Flow) 

 
�=�^+�/�&^��
��02�7�<��+��*&
�407�0&"
+�7%�7 8>กA4��4��/@�+/��=�>���ก��.=����

1��ก��@1&^��>���	�7=�61+7��4c;�
+�7%� *&
�407� 1�9�ก�"0	>���	�	%7$�6�0
-&"2f
���&">� �����
����7 8 8 0&" 9 0	��ก��@1&^��>���	�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:

>�A� ��ก��>.>, �0&"��.�&�2
�	
�/&=���4  
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����C��R 8 ก�"0	ก��@1&^��>���6�:.��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� ��ก�".�>, �7 8 
  �"�">�&�ก���=�>���:.��ก��>2b� 20 2f 

 

2f 
*&
�407� 

(4�7) 

+�7%� 
(4�7) 

*&
�407�1�ก&4
�+��
+�7%� (4�7) 


+�7%�1�ก&4�+��
*&
�407�	"	/ 

(4�7) 
0 0 182,000,000 -182,000,000 -182,000,000 
1 33,632,700 21,050,200 12,582,500 -169,417,500 
2 33,632,700 21,050,200 12,582,500 -156,835,000 
3 33,632,700 21,050,200 12,582,500 -144,252,500 
4 33,632,700 21,050,200 12,582,500 -131,670,000 
5 33,632,700 21,050,200 12,582,500 -119,087,500 
6 33,632,700 21,050,200 12,582,500 -106,505,000 
7 33,632,700 21,050,200 12,582,500 -93,922,500 
8 33,632,700 21,050,200 12,582,500 -81,340,000 
9 33,632,700 21,050,200 12,582,500 -68,757,500 

10 33,632,700 21,050,200 12,582,500 -56,175,000 
11 33,632,700 21,050,200 12,582,500 -43,592,500 
12 33,632,700 21,050,200 12,582,500 -31,010,000 
13 33,632,700 21,050,200 12,582,500 -18,427,500 
14 33,632,700 21,050,200 12,582,500 -5,845,000 
15 33,632,700 21,050,200 12,582,500 6,737,500 
16 33,632,700 21,050,200 12,582,500 19,320,000 
17 33,632,700 21,050,200 12,582,500 31,902,500 
18 33,632,700 21,050,200 12,582,500 44,485,000 
19 33,632,700 21,050,200 12,582,500 57,067,500 
20 52,611,285* 21,050,200 31,561,085 88,628,585 

����C��R 9 ก�"0	ก��@1&^��>���6�:.��ก��*&�
 BTL ��ก��.�&�2
�	�"�">�&�ก���=�>��� 
  :.��ก��>2b� 20 2f 
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2f 
*&
�407� 

(4�7) 

+�7%� 
(4�7) 

*&
�407�1�ก&4
�+��
+�7%� (4�7) 


+�7%�1�ก&4�+��
*&
�407�	"	/ 

(4�7) 
0 0 182,000,000 -182,000,000 -182,000,000 
1 33,632,700 19,946,220 13,686,480 -168,313,520 
2 33,632,700 19,946,220 13,686,480 -154,627,040 
3 33,632,700 19,946,220 13,686,480 -140,940,560 
4 33,632,700 19,946,220 13,686,480 -127,254,080 
5 33,632,700 19,946,220 13,686,480 -113,567,600 
6 33,632,700 19,946,220 13,686,480 -99,881,120 
7 33,632,700 19,946,220 13,686,480 -86,194,640 
8 33,632,700 19,946,220 13,686,480 -72,508,160 
9 33,632,700 19,946,220 13,686,480 -58,821,680 

10 33,632,700 19,946,220 13,686,480 -45,135,200 
11 33,632,700 19,946,220 13,686,480 -31,448,720 
12 33,632,700 19,946,220 13,686,480 -17,762,240 
13 33,632,700 19,946,220 13,686,480 -4,075,760 
14 33,632,700 19,946,220 13,686,480 9,610,720 
15 33,632,700 19,946,220 13,686,480 23,297,200 
16 33,632,700 19,946,220 13,686,480 36,983,680 
17 33,632,700 19,946,220 13,686,480 50,670,160 
18 33,632,700 19,946,220 13,686,480 64,356,640 
19 33,632,700 19,946,220 13,686,480 78,043,120 
20 52,611,285 19,946,220 32,665,065 110,708,185 

 
>/98�7��4c;�*&
�407� 
+�7%� 1�9�ก�"0	ก��@1&^��>���6�:.��ก�����
����7 8 8 

0&"
����7 8 9 ^��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�7�<�	��,���0&+� ^+�/�&7 8@�+��กก��
2�">/���"c�ก�=�/���>.��"1
�+��ก��>���6�^�<�
-�@2?;8�@�+0ก- 
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1. /�&.-�2g��%4��^��*&
�407�	%7$�^��:.��ก�� (NPV)  
2. ��
��	-��^��*&
�407�
-�
+�7%� (BCR)  
3. ��
��*&
�407����6�:.��ก�� (IRR) 
4. ก����>.��"1
.��/@1�
��^��:.��ก��  
 
�+��ก��ก=�1��2g����7 8/ *&ก�"74
-�ก��>2& 8��02&�^��
+�7%�ก��*&�
0&"

*&
�407� :��*&^��ก����>.��"1
>2b����� <  
 

����C��R 10 /�&.-�2g��%4��^��*&
�407�	%7$�^��:.��ก�� 
  

Items :.��ก��*&�
 BTL  
��ก�">.>, � 

:.��ก��*&�
 BTL  
��ก��.�&�2
�	 

/�&.-�2g��%4��^��*&
�407�	%7$�^��
:.��ก�� Net present value (NPV) 

31,685,196 45,665,289 

��
��	-��^��*&
�407�
-�
+�7%�  
Benefit cost ratio (BCR) 

1.70 1.76 

��
��*&
�407����6�  
Internal rate of return (IRR) 

0.097 0.106 

�"�">�&�.9�7%� (Payback Period)  8.7 2f  8.3 2f  
 
��ก
�����4�-�:.��ก��*&�
�<=�/��� >?&��ก�">.>? � / /�&.-�2g��%4��	%7$� (NPV) ^��

:.��ก��>7-�ก�4 31,685,196 4�7  ��
��	-��*&
�407�
-�
+�7%� (BCR) >7-�ก�4 1.70 /�&.-���
��
*&
�407�:.��ก�� (IRR) >7-�ก�4 �+��&" 0.097 0&"/ �"�">�&�.9�7%� 8.7 2f 	=�1��4:.��ก��
*&�
�<=�/��� >?&��ก�">.>? � / /�&.-�2g��%4��	%7$� (NPV) ^��:.��ก��>7-�ก�4 45,665,289 4�7  
��
��	-��*&
�407�
-�
+�7%� (BCR) >7-�ก�4 1.76 /�&.-���
��*&
�407�:.��ก�� (IRR) 
>7-�ก�4 �+��&" 0.106 0&"/ �"�">�&�.9�7%� 8.3 2f 

��ก*&ก����>.��"1
 0	��61+>1A��-�:.��ก��*&�
�<=�/��� >?&��ก��.�&�2
�	/ /�&.-�
2g��%4��^��*&
�407�	%7$�^��:.��ก��	��ก�-�:.��ก��*&�
�<=�/��� >?&��ก�">.>? � 0
->/98�
���������
��	-��^��*&
�407�
-�
+�7%�0&"��
��*&
�407����6� / .-�6ก&+>. ��ก��0&"/ 
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.-�>2b�4�ก 0	��61+>1A��-�:.��ก��*&�
�<=�/��� >?&��ก>,9<�>�&��7�<�	��,���/ .��/.%+/.-�6�ก��
&�7%� 0&":.��ก���"/ �"�">�&�6�ก��.9�7%�6�,-�� 8 � 9 2f 

 
ก�����D���G	D���MUM�!G�PMC#D�Cก�� 
 
ก����>.��"1
*&
�407���กก��&�7%����/ ก��.&��>.&98��4��2�"ก��>ก��^;<�@�+ 

>�98����กก����>.��"1
6�	-��^��
+�7%� 1�9�.-�6,+�-��7�<�1/� ���/ 
��02�4��
��>2& 8��02&�@2
��ก>��/ ?;8����>2& 8��02&�@26�7��7 8>��8/^;<� 1�9�&�&�กA@�+0&+�0
-	���"7��>����ก�� 1�9�
	���ก���
�98�� 7 8/ *&ก�"74 �����<�ก����>.��"1
.��/�-��@1�^��ก��&�7%�6�ก��*&�
�<=�/��
� >?&��ก, �/�&@/+:
>�A� �;�>2b�ก����>.��"1
>�98�/%-�
���	�4���-�:.��ก��&�7%�7 8
+��6,+>�&�
1&��2f �"	�/��c>*,�#.��/>	 8�� 0&".��/@/-0�-���@�+/�ก�+��>� ��@� :�����������ก

��, <��� 3 2�">�A� .9� �"�">�&�.9�7%� /�&.-�2g��%4��	%7$� 0&"��
��*&
�407����6� ?;8��"/ *&

-�ก��
��	��6�>&9�ก&�7%�6�:.��ก����<�� �����<�0��7��7 8�"2���ก��.��/>	 8��0&".��/@/-
0�-��� ก�"7=�:��ก����>.��"1
.��/�-��@1�^��:.��ก�� 

 

��02�
-������ก&-����<�>2b�
��02�7 8/ ��
��ก��>2& 8��02&�6��"44>����ก��	�� 0&"/ 

0��:�+/7 8�">2& 8��02&�@26�7��7 8>��8/^;<�/�กก�-�&�&� >,-�
��02�7���+��.-�6,+�-��/ 
0��:�+/	��^;<����>�98��/���ก���">���>a�� 1�9���ก�%2	�.
0&"�%27�� 6�	-��^�����@�+/�ก
>2b�
��02�7 8/ 0��:�+/6�ก��>2& 8��02&�7 8&�&� ���>�98��/���ก���">����ก��c�c�� 1�9�/ 
ก���-�����	�� ก���+�����
8=� >2b�
+� 

 
���&">� ��^��ก����>.��"1
.��/�-��@1�^��:.��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:


>�A� @�+0ก- 
+�7%�ก��*&�
>��8/^;<�7 8�+��&" 20 0&" 
+�7%�ก��*&�
&�&�7 8�+��&" 20 .��/@1�
��
^��:.��ก���+��*&
�407�^��ก��&�7%� @�+0ก- *&
�407�^��:.��ก��&�&�7 8�+��&" 20 
0&"*&
�407�^��:.��ก��>��8/^;<�7 8�+��&" 20 .��/@1�
��^��:.��ก���+��
+�7%�ก��*&�

0&"*&
�407�^��ก��&�7%� >/98�
+�7%�0&"*&
�407�^��:.��>��8/^;<�6�^�"7 8*&
�407�
^��:.��ก��&�&�6��"��4>� ��ก��7 8�+��&" 20  
 

����C��R 11 ก����>.��"1
.��/�-��@1�^��:.��ก�� 
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ก�����D���G	D���MUM�!G�PMCก������ BTL  

 �กM�D����� 

NPV BCR IRR 

�+��
+�7%�ก��*&�
 
- 
+�7%�ก��*&�
>��8/^;<�7 8�+��&" 20 
- 
+�7%�ก��*&�
&�&�7 8�+��&" 20 

 
4,955,019 

58,415,372  

 
1.37  
1.74  

 
0.079  
0.114  

�+��*&
�407�^��ก��&�7%� 
- *&
�407�^��:.��ก��>��8/^;<�7 8�+��&" 20 
- *&
�407�^��:.��ก��&�&�7 8�+��&" 20 

 
95,791,041  

-41,356,267 

 
1.66  
0.83  

 
0.140  
0.042  

�+��
+�7%�ก��*&�
0&"*&
�407�^��ก��&�7%� 
- 
+�7%�^��:.��>��8/^;<�6�^�"7 8*&
�407�

^��:.��ก��&�&�6��"��4>� ��ก��7 8�+��&" 
20 

 
-68,086,443 

 
0.66 

 
0.018  

ก�����D���G	D���!G�PMCก������ BTL  

 �ก�SD���N��� 

NPV BCR IRR 

�+��
+�7%�ก��*&�
 
- 
+�7%�ก��*&�
>��8/^;<�7 8�+��&" 20 
- 
+�7%�ก��*&�
&�&�7 8�+��&" 20 

 
17,495,125 
68,121,965  

 
2.20 
1.81  

 
0.087  
0.121  

�+��*&
�407�^��ก��&�7%� 
- *&
�407�^��:.��ก��>��8/^;<�7 8�+��&" 20 
- *&
�407�^��:.��ก��&�&�7 8�+��&" 20 

 
112,190,113 
-31,040,830 

 
1.91 
1.25  

 
0.148 
0.051  

�+��
+�7%�ก��*&�
0&"*&
�407�^��ก��&�7%� 
- 
+�7%�0&"*&
�407�^��:.��>��8/^;<�6�

^�"7 8*&
�407�^��:.��ก��&�&�6�
�"��4>� ��ก��7 8�+��&" 20 

 
-56,354,250  

 
1.12 

 
0.029  

 
 ��กก����>.��"1
6�ก�� .��/�-��@1� �4�-� 6�ก�� 7 8/ ก��>2& 8��02&�6��+��
+�7%�
ก��*&�
7�<�7 8>��8/^;<�0&"&�&��+��&" 20 .-�/�&.-�2g��%4��	%7$�/ .-�>2b�4�ก 0	���-�1�ก/ ก��
>2& 8��02&�6�>�98��^��
+�7%�ก��*&�
:.��ก��กA���/ .��/.%+/.-�6�ก��&�7%� 6�ก�� 7 8/ ก��
>2& 8��02&�6��+��*&
�407�^��ก��&�7%��4�-� 1�ก*&
�407�>��8/^;<��+��&" 20 :.��ก��
�"/ .��/.%+/.-�6�ก��&�7%�	�� 0
->/98�*&
�407�^��:.��ก��&�&��+��&" 20 �4�-�:.��ก��
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�"@/-/ .��/.%+/.-�6�ก��&�7%� >,-�>� ��ก�4ก�� 7 81�ก
+�7%�ก��*&�
>��8/^;<��+��&" 20  ��+�/ก�4
*&
�407�&�&��+��&" 20 กA�"7=�61+:.��ก��@/-/ .��/.%+/.-�6�ก��&�7%�>&�  
 

ก�����D���G	D���D
"�DU���C�"����RC����"M� 
 
 ก����>.��"1
.��/.%+/.-�7���+��	�8�0��&+�/ �"���������ก��ก��2&-��ก!�?>�9��ก�"�ก
6�7 8� <�������6�,-��ก��>��"2&�ก0&"ก��6,+���ก&-��.9�ก���=�>���:.��ก��� <>��8/
+���กก��
>��"2&�ก@/+:
>�A�	��,���@�+0ก-�".�>? �0&"��.�&�2
�	 :���������ก��ก�ก>กA4.��
4��6�/�&
, ����^��2��^��@/+:
>�A�7�<�	�� ก��2&-��ก!�?>�9��ก�"�ก6�ก��>*�@1/+�<=�/��� >?&��ก, �
/�&@/+:
>�A� 6�^�"6,+��� :��1&�กก��.=����ก��2&-��ก!�?>�9��ก�"�ก:����กก��
������ 
7=�ก��
������2��/��ก��2&-��0&"���ก&�4ก!�?>�9��ก�"�ก:��
�� � 01&-�2&-��1�9����?�4
ก!�?>�9��ก�"�ก��-��
-�>�98�� 1�9�>�+�,-��>2b��"�" :��6,+>.�98��/9�1�9��%2ก��
ก��
������7 8@�+
/�
���� 
�/��$ ก��
�//�
����	�ก& ?;8��"7=�61+@�+^+�/�&2��/��ก��2&-��0&"���ก&�4ก!�?
>�9��ก�"�ก7 8/ .��/c�ก
+��	�� 0&"��กก��.=���� ก��1�2��/��ก��2&-��0&"���ก&�4ก!�?>�9��
ก�"�ก�+�� ก��.=����:��6,+^+�/�&ก��ก��/
-��� 7 8>ก��^;<� .��ก�4.-�0aก>
��
ก��2&-��1�9����
ก&�4ก!�?>�9��ก�"�ก 0&"0	��*&61+���-6���2 ^��
�� (ก�:&ก��/) .��
4��@���ก@?�
>7 �4>7-� 
(CO2 equivalent)  

 
2��/��ก��ก��2&-��1�9����ก&�4ก!�?>�9��ก�"�ก  

= ^+�/�&ก��ก��/ x .-�0aก>
��
ก��2&-��1�9����ก&�4 
  

:��^+�/�&ก��ก��/6�7 8� <@�+0ก- ^+�/�&ก��ก��/ก��2&�ก@/+:
>�A�0&"2��/��ก��>*�@1/+
�<=�/��� >?&��ก, �/�&@/+:
>�A�6�^�"7 8.-�0aก>
��
ก��2&-��>�9��ก�"�ก��<�1/��.��/c;�.-�
0aก>
��
^��ก�����ก&�4ก!�?>�9��ก�"�ก��ก@/+:
>�A�0&"ก��2&-��ก!�?>�9��ก�"�ก��กก��>*�
@1/+>,9<�>�&���<=�/��� >?&��ก, �/�&@/+:
>�A�6�ก�"4��ก��>��"2&�ก@/+:
>�A�0&"ก��>*�@1/+
>,9<�>�&���<=�/��� >?&��ก, �/�&@/+:
>�A�0	��
��
����7 8 12 	=�1��4ก��2&-��ก!�?>�9��ก�"�ก6�
ก��>*�@1/+�<=�/��� >?&��ก, �/�&@/+:
>�A� ��<��"0	��.-�>2� �4>7 �4ก�4ก��>*�@1/+� >?& :��
^+�/�&�9<������<�0	�����
����7 8 13 
 
����C��R 12 �&�����0&".-�0aก>
��
ก��2&-��ก!�?>�9��ก�"�ก>2� �4>7 �4�"1�-��ก��>*�@1/+  

     � >?&0&" BTL 6�2��/��7 8>7-�ก�� 



62 

 
���ก��/,���>,9<�>�&�� � >?& BTL 1�-�� 

Heat Content 0.038522427 0.010164229 MMBtu / Liter 
Carbon Content  
(Per Unit Energy) 

20.47 20.14 kg C/MMBtu 

CO2 Emission Factor  
(Per Unit Energy) 

75.04 73.84 kg CO2/MMBtu 

CO2 Emission Factor  
(Per Unit Mass or Volume) 

2.892 0.763 kg CO2 /Liter 

 
 ��ก
����0	��61+>1A��-� .-�	�/2�"	�7$��ก��2&-��ก!�?>�9��ก�"�ก^��ก��>*�@1/+�<=�/��
� >?&��ก>,9<�>�&��a�	?�& / .-�>7-�ก�4 2.892 kg CO2 /Liter ?;8�/ .-�	��ก�-�.-�	�/2�"	�7$��ก��2&-��
ก!�?>�9��ก�"�ก^��ก��>*�@1/+�<=�/��� >?&7 8@�+��ก>,9<�>�&��, �/�&?;8�/ .-�>7-�ก�4 0.763 kg CO2 
/Liter ?;8�>/98��=�/�.=������ก2��/���<=�/��7 8*&�
@�+
&��2f�4�-� 6��=����&�
�7 8>7-�ก��.9� 
19,020,000 &�
� �<=�/��� >?&��ก>,9<�>�&��a�	?�&/ ก��2&-��ก!�?>�9��ก�"�ก 55,005 
��
.��
4��@���ก@?�

-�2f ?;8�/ 2��/��	��ก�-��<=�/��� >?&��ก>,9<�>�&��, �/�&7 8/ ก��2&-��ก!�?
>�9��ก�"�ก 14,512 
��.��
4��@���ก@?�

-�2fก�-�	��>7-� 
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����C��R 13 ^+�/�&ก��ก�ก>กA4ก!�?>�9��ก�"�ก��กก��2&�ก@/+:
>�A�0&"^+�/�&ก��2&-��ก!�?>�9�� 
     ก�"�กก��6,+��� BTL >7 �4ก�4ก��6,+�<=�/��� >?& 

 

ก�����ก&�4ก!�?>�9��ก�"�ก6�ก��2&�ก@/+:
>�A� �".�>? �* 
��.�

&�2
�	** 
� >?& 

ก��2&�ก@/+:
>�A� (@�-) (��4ก��
��7 8 5 2f) 157.5 210.6 - 
.-�0aก>
��
ก��2&-�����ก&�4ก!�?.��
4��@���ก@?�
 (
��/
@�-/2f)*** 

6.09 6.09 
- 

2��/��ก�����ก&�4ก!�?.��
4��@���ก@?�
6�ก��
>���#>
�4:
 (
�� CO2) 
&�����%:.��ก�� (20 2f) 

95,918 128,255 
- 

^+�/�&6�ก��.=����ก��2&-��ก!�?>�9��ก�"�ก^�<�
��ก��6,+
��� 

�".�>? �* ��.&�2
�	** � >?& 

ก��>*�@1/+ BTL (&�
�) 19,020,000 19,020,000 19,020,000 
2��/��ก��2&-��ก!�?.��
4��@���ก@?�
��กก��>*�@1/+ 
BTL (kg/&�
�)**** 

0.763 0.763 2.892 

2��/��ก��2&-��ก!�?.��
4��@���ก@?�
6�ก��6,+��� 
(
�� CO2) 

14,512 14,512 55,005 

 
 ��กก��2�">/��ก��ก�ก>กA4ก!�?>�9��ก�"�ก^��@/+:
>�A�7�<�	��,����4�-� 
&�����%
:.��ก�� 20 2f  ��.�&�2
�	�"	�/��cก�ก >กA4ก!�?.��
4��@���ก@?�
@�+  128,225 
��
.��
4��@���ก@?�
 ?;8�/�กก�-��".�>? �7 8	�/��cก�ก>กA4ก!�?.��
4��@���ก@?�
@�+ 95,918 
��
.��
4��@���ก@?�
 0&">/98�>2� �4>7 �4
&��ก�"4��ก��
�<�0
-ก��2&�ก@/+:
>�A�@2��c;�ก��
>*�@1/+�<=�/��� >?& �"�4�-��<=�/��� >?&7 8@�+��กก��>*�@1/+>,9<�>�&��, �/�&�",-��&�ก��2&-��
ก!�?>�9��ก�"�ก@�+/�กก�-��<=�/��� >?&7 8@�+��ก>,9<�>�&��a�	?�& �;�>2b�01&-��&����7 8	"���0&"
>2b�/�
�ก�4	�8�0��&+�/ 
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ก�����D���G	�B������"M�B�������B���Mก (SWOT Analysis) 
 
 ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�	�/��c��>.��"1
�%�0^A� �%��-�� :�ก�	 0&"���
.%ก.�/ >�98�>2b�0��7��6�ก����o��0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �
/�&@/+:
>�A�@�+���� < 
 

�%�0^A� (Strongs) 
 
1. ก�"4��ก��*&�
�<=�/��� >?&	��>.��"1
��ก, �/�& (Biomass to Liquid) / .��/	"��� 

@/-/ ก��2�>2����^���<=�/����� 7=�61+@/-ก-�61+>ก��2g#1�ก�4>.�98����ก� 0&">2b�/�
�ก�4	�8�0��&+�/ 
 

2. 6�ก�"4��ก��*&�
/ .-�.��/�+��7 8>ก��^;<�?;8�	�/��c02&�>2b��&�����ก&�4@26,+6�
�"44@�+:��@/-
+���;8����&�������ก�����ก>�98�6,+6��"44 

 
3. / �9<�7 87 8>1/�"	/ก�4ก��2&�ก@/+:
>�A�6�7%ก��.^��2�">7� 7=�61+/ ��
c%��4��-��

>� ����6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 
 

�%��-�� (Weaknees) 
 
1. >7.:�:&� 6�ก��*&�
�<=�/��� >?&	��>.��"1
��ก, �/�& (Biomass to Liquid) 
+���=�>^+�

��ก
-��2�">7�?;8�/ 
+�7%�6�ก��*&�
	�� 
 

2. ��.
.��/��+0&"4%.&�ก�7 8/ ��.
.��/��+6�ก����o��>7.:�:&� ก��*&�
�<=�/��� >?&
	��>.��"1
��ก, �/�& (Biomass to Liquid) ���/ �=����@/-/�ก6�2�">7�@7� 

 
3. 2�",�,�*�+6,+�<=�/�����@/-/ .��/��+.��/>^+�6�6�ก��6,+�&�����7��>&9�ก61/-� ?;8����

	-�*&
-��%2	�.
6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 
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:�ก�	 (Opputunities) 
 
1. �:�4����.���7�<��"��4,�
�0&"�"��41�-�����7 8	-�>	��/ก����o���&�����7��>&9�ก

6��"��4,%/,� 
 

2. ��.��<=�/��� >?&6�
&��:&ก7 82��4
��	��^;<� 	-�*&61+>ก��:�ก�	6�ก����o��
>7.:�:&� �&�����7��>&9�ก>�98�/�7�07�01&-��<=�/��7 8&��+��&� 

 
3. ���@�+��กก��^��.��
4��>.���
7 8@�+��กก�"4��ก��*&�
�<=�/��� >?&	��>.��"1
��ก

, �/�&@/+:
>�A� 
 
4. ก-�61+>ก��ก���+����� 0&"	�+�����@�+61+ก�4,%/,� 
 
���.%ก.�/ (Treat)  
 
1. .��/@/-
-�>�98��^���:�4�� ?;8����	-�*&
-�ก����o��>7.:�:&�  0&"ก��ก�"���

��.
.��/��+6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�@2	�-��.,%/,� 
 

2. 2g#1����$��/,�
� :�.0&"0/&� ?;8��"	-�*&
-�*&*&�
^��@/+:
>�A�7 8�=�/�>2b�
��
c%��46�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 

 
�����C�
�������	������
�����ก������������������ �ก������!�"#���$� 
 
 ก����o��0��7���%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A��"
�����1&�กก��^��1-��:?-�%27�� (Supply Chain) :��>��8/
�<�0
-
+��<=� ก&���<=� 0&"2&���<=� ���� < 
 
�
���������R 1 ��k���G�UC���X
���������!�"#���$� 

 



66 

1. �����0&"��o��	�����$%
@/+:
>�A�61+/ .��/7�7��
-�:�.0&"0/&� ��/7�<�	���
��/���ก��0&"��/�2�">7�7 80
ก
-�� 

2. ก=�1��>^
�9<�7 82&�ก (Zoning)7 8/ .��/>1/�"	/	=�1��42&�ก@/+:
>�A� 
3. 	��4	�%�ก&+�@/+.%����� ��.�c�ก61+>ก�
�ก��=�@22&�ก 

 
4. ����4�/61+.��/��+ก�4>ก�
�ก�6�>�98��ก��2&�ก ��0& 0&">กA4>ก 8��@/+:
>�A� 

 
�
�������	��R 2 ��k����D#�#���ก������������������ �ก������!�"#���$� 
 

1. �����0&"��o��>7.:�:&� ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� (Biomass to Liquid) 
��/7�<���o��>.�98����ก�7 8	�/��c*&�
^;<�>��6�2�">7� 

 
2. ��o����.
.��/��+0&"��ก����4%.&�ก�6�2�">7�61+/ .��/��+.��/	�/��c6�ก����o��

>7.:�:&� ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� (Biomass to Liquid) 
 

3. �4�/61+.��/��+ก�44%.&�ก�6�7+��c�8�1�9�	c�4��ก���;ก��6�7+��c�8�6�ก����o��
>7.:�:&� ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 

 
�
�������	��R 3 �UC��������������������� �ก������!�"#���$� 
 

1. 	-�>	��/ก�����
�<�:�����*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� (Biomass to Liquid) 6�
�9<�7 87 8/ ��ก����6��"��47+��c�8� 
 

2. 	-�>	��/61+>ก��ก����/ก&%-/^��*�+*&�
@/+:
>�A�>�98�61+>ก���=����ก��
-����6�>�98��ก&@ก

&�� 
 

3. / ก��2�"ก����.���4?9<���
c%��4��ก, �/�&@/+:
>�A� 
 

4. ��o��
&��ก��?9<�^���<=�/��� >?&��ก, �/�&@/+:
>�A� 
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5. 	-�>	��/0&"2�",�	�/���$
61+.��/��+ก�4*�+6,+�<=�/��� >?&61+/ .��/��+.��/>^+�6�0&"
ก-�61+>ก��ก����/��46�>�98���<=�/��� >?&��ก, �/�&@/+:
>�A� 

 
ก������� D���D���G$�PMC�กH��ก���R���UMก����k�������C�
�������	������
�����ก������

������������ �ก������!�"#���$� 
 
 ก��	=����.��/.��>1A�^��>ก�
�ก�7 8/ 
-�ก����o��0��7���%7$��	
�
�"��4,%/,�6�
ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� @�+��4��/^+�/�&��กก��	�/����
>ก�
�ก�7 8/ �9<�7 82&�ก
��.�&�2
�	0&"�".�>? � �=���� 23 ,%� ��ก���1���7 8/ �9<�7 82&�ก��.�&�2
�	0&"�".�>? � ���� < 

1. ���1���|">,��>7�� �=�>����/	��.�/ 0&"�=�>��	��/,��>,
 ��/ 5 ,%� 
2. ���1���,&4%�  �=�>��>ก�"���7�
 �=���� 3 ,%� 
3. ���1���2��� �4%�  �=�>��2�"���
.�/ �=���� 3 ,%� 
4. ���1���	�"0ก+� �=�>��>/9�� �=���� 2 ,%� 
5. ���1����.���,	 /� �=�>��2�ก,-�� 0&"�=�>��2gก$�,�� ��/ 8 ,%� 
6. ���1���ก�#��4%�  �=�>��4-��&�� �=���� 2 ,%� 

 
  >.�98��/9�7 86,+6�ก��	=����.��<�� < .9� 044	�/����
 7 8��ก044:�������0��.�� 1&�กก�� 
:��044	�4c�/2�"ก�4�+�� 2 	-�� @�+0ก- 
 
  	-��7 8 1 ^+�/�&	-��4%..& @�+0ก- >�� ���% �"��4ก���;ก�� ��	�� �"�">�&�7 8���-����� 
��, �1&�ก 0&"���@�+ 
   
  	-��7 8 2 ^+�/�&.��/.��>1A�
-�0��7��ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�

�<=�/��� >?&��ก, �/�&@/+:
>�A� 
   
 	c�
�7 86,+�$�4��^+�/�&	-��4%..& @�+0ก- .-��+��&" (percentage)  	-��	c�
�7 86,+6�ก��02&
*&.��/.��>1A� 2�"ก�4�+��ก������"��4.��/.��>1A� .-��+��&" .-�>|& 8� 0&".-�>4 8��>4�
/�
���� ������&">� ��
-�@2� < 
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ก������"��4.��/.��>1A� ( x )  ^��*�+
�4044	�4c�/ / 1&�ก>ก�5
���� < 

@/-0�-6�      / ."0�� 0 
@/->1A��+����-����8�     / .-�."0�� 1 
@/->1A��+��      / .-�."0�� 2 
>1A��+��       / .-�."0�� 3 
>1A��+�� ��-����8�      / .-�."0�� 4 
 
��ก��<��=�."0���"��4.��/.��>1A�/�.=����.-�>|& 8� (Arithmetic mean 1�9� X ) ���� < 
 

 X  =  
n
fx∑  

>/98� X  = ."0��>|& 8�1�9�.-�>|& 8� 
 x = �"��4.��/.��>1A�^��*�+
�4044	�4c�/ 
 n = �=����*�+
�4044	�4c�/ (�=����
����-��) 
 f = �=����.��/c 8^��0
-&".-�."0�� 
 fx = *&.���"1�-��.-�."0��ก�4.��/c 8^��.-�."0�� 
 Σfx = .-� fx 7�<�1/���/ก�� 

 	=�1��4ก��02&*&.��/.��>1A���<� �"�=�."0��>|& 8�7 8@�+/����ก&%-/ :��6,+>ก�5
���� <  

 ���
���.,�<� = (."0��	��	%� � ."0��
8=�	%�)/ �=�����"��4,�<� 

�=�.-�>|& 8�7 8@�+���ก&-��^+��
+�/�����"��4.��/.��>1A� >2b� 3 �"��4 ���� < 

 @/-0�-6�/@/->1A��+��     0.00 - 1.33 
 >1A��+��       1.34 - 2.67 
 >1A��+����-����8�      2.68 � 4.00 
 

	-��7 8 1 ^+�/�&7�8�@2 
 
 ก&%-/
����-��6�ก���;ก��.��<�� <>2b�	-��61#->2b�>��,�� / �=�����+��&" 82.9 ,-��
���%7 8�4/�ก7 8	%�.9� 41 � 50 2f / �=�����+��&" 43.5 ���0	��6�
����7 8 14 
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����C��R 14 ^+�/�&7�8�@2^��ก&%-/
����-�� 
  

^+�/�&7�8�@2 �=���� (���) �+��&" 
>��   
,�� 19 82.6 
1#�� 4 17.4 
���%   
18 � 30 2f - - 
31 � 40 2f 4 17.4 
41 � 50 2f 10 43.5 
51 � 60 2f 9 39.1 
61 2f ^;<�@2 - - 
 
 �"��4ก���;ก��^��ก&%-/
����-�� 

  
 ��ก*&ก���;ก���4�-� ก&%-/
����-��/ �"��4ก���;ก��6��"��4��, �"/��%2��##� 
	��	%� .��>2b��+��&" 43.5 ���&�/�.9��"��4/�$�/�;ก��0&"2��##�
�  .��>2b��+��&" 34.8 0&" 
21.7 
�/&=���4 ���0	��6�
����7 8 15 
 
����C��R 15 �"��4ก���;ก��^��ก&%-/
����-�� 
 

�"��4ก���;ก�� �=���� (���) �+��&" 
@/-@�+�;ก�� - - 
2�"c/�;ก�� - - 
/�$�/�;ก�� 8 34.8 
��, �"/��%2��##� 10 43.5 
2��##�
�  5 21.7 
2��##�:71�9�	��ก�-� - - 
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�"�">�&�7 8�����6�,%/,�^��ก&%-/
����-�� 
  

 ��ก*&ก���;ก���4�-� ก&%-/
����-��	-��61#-���-�����6�,%/,�/�>2b��"�"�"1�-�� 
11 � 20 2f .��>2b��=�����+��&" 34.8 ���0	��6�
����7 8 16 
 

����C��R 16 �"�">�&�7 8�����6�,%/,�^��ก&%-/
����-�� 
 

�"�">�&� �=���� (���) �+��&" 
�+��ก�-� 1 2f - - 
1 � 5 2f - - 
6 � 10 2f 7 30.4 
11 � 20 2f 8 34.8 
21 � 30 2f 5 21.7 

�<�0
- 31 2f^;<�@2 3 13.0 
 

���@�+>|& 8�
-�>�9��^��ก&%-/
����-�� 
 

��ก*&ก���;ก���4�-� ก&%-/
����-��	-��61#-/ ���@�+>|& 8�
-�>�9��2�"/�� 10,001 � 
15,000 4�7 .��>2b��+��&" 39.1 ���&�/�.9�/ ���@�+>|& 8�
-�>�9��2�"/�� 15,001 � 20,000 4�7 
.��>2b��+��&" 26.1 ���0	��6�
����7 8 17 
 

����C��R 17 ���@�+>|& 8�
-�>�9��^��ก&%-/
����-�� 
 

���@�+ �=���� (���) �+��&" 

8=�ก�-� 5,000 4�7 - - 
5,001 � 10,000 4�7 3 13.0 
10,001 � 15,000 4�7 9 39.1 
15,001 � 20,000 4�7 6 26.1 
20,001 � 25,000 4�7 3 13.0 

�<�0
- 25,001 ^;<�@2 2 8.7 
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�"�">�&�6�ก��2�"ก�4��, �2&�ก@/+:
>�A� 
 

��ก*&ก���;ก���4�-� ก&%-/
����-��	-��61#-/ �"�">�&�6�ก��2�"ก�4��, �2&�ก@/+:

>�A�/�กก�-� 10 2f .��>2b��+��&" 52.2 
 

����C��R 18 �"�">�&�6�ก��2�"ก�4��, �2&�ก@/+:
>�A� 
 

�"�">�&� �=���� (���) �+��&" 
�+��ก�-� 1 2f - - 
1 - 5 2f 2 8.7 
6 - 10 2f 9 39.1 
/�กก�-� 10 2f 12 52.2 
 
 ,������$%
@/+:
>�A�7 82&�ก6�2g��%4�� 

 
��ก*&ก���;ก���4�-� ,������$%
@/+:
>�A�7 8ก&%-/
����-��	-��61#-2&�ก6�2g��%4��.9���.�

&�2
�	 .��>2b��+��&" 82.6 ���&�/�.9�ก�"c��>7�� .��>2b��+��&" 17.4 

 
����C��R 19 ,������$%
@/+:
>�A�7 82&�ก6�2g��%4�� 
 

,������$%
@/+ �=���� (���) �+��&" 
��.�&�2
�	 19 82.6 
ก�"c��>7�� 4 17.4 
ก�"c�����.
  - - 
�98�� - - 
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�=�����9<�7 86�ก��2&�ก@/+:
>�A� 
 
��ก*&ก���;ก���4�-� ก&%-/
����-��	-��61#-/ �9<�7 86�ก��2&�ก@/+:
>�A�/�กก�-� 60 @�- 

.��>2b��+��&" 43.5 ���&�/�.9� 41-60 @�- .��>2b��+��&" 39.1 

 
����C��R 20 �=�����9<�7 86�ก��2&�ก@/+:
>�A� 
 

�9<�7 8 �=���� (���) �+��&" 
0 � 20 @�- - - 
11 � 40 @�- 4 17.4 
41 � 60 @�-  9 39.1 
/�กก�-� 60 @�- 10 43.5 

 
ก��6,+2�":�,�
��ก*&*&�
@/+:
>�A� 
 
��ก*&ก���;ก���4�-� ก&%-/
����-��7�<�1/��=�*&*&�
7 8@�+��กก��2&�ก@/+:
>�A�^��>2b�

@/+7-��>^+�:����� .��>2b��+��&" 100.0 

 
����C��R 21 ก��6,+2�":�,�
��ก*&*&�
@/+:
>�A� 
 

ก��6,+2�":�,�
 �=���� (���) �+��&" 
^��@/+7-��>^+�:����� 23 100.0 
^��,��@/+/@/+	�4 - - 
�98��  - - 
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^+�/�&.��/.��>1A�
-�0��7��ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��
� >?&��ก, �/�&@/+:
>�A� 
 
����C��R 22 .��/.��>1A�
-�0��7��ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?& 

��ก, �/�&@/+:
>�A� 
 

0��7��ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��
*&�
�<=�/��� >?&��ก>,9<�>�&��, �/�& 

 

S.D 

�"��4
.��/

.��>1A� 

ก����k���G�UC���X
���������!�"#���$� 

1. �����0&"��o��	�����$%
@/+:
>�A�61+/ .��/7�7��

-�:�.0&"0/&� ��/7�<�	�����/���ก��0&"��/�
2�">7�7 80
ก
-�� 

3.13 1.10 
>1A��+��
��-����8� 

2. ก=�1��>^
�9<�7 82&�ก (Zoning)7 8/ .��/>1/�"	/
	=�1��42&�ก@/+:
>�A� 

2.56 1.07 >1A��+�� 

3. 	��4	�%�ก&+�@/+.%����� ��.�c�ก61+>ก�
�ก��=�@2
2&�ก 

3.56 0.50 
>1A��+��
��-����8� 

4. ����4�/61+.��/��+ก�4>ก�
�ก�6�>�98��ก��2&�ก ��0& 
0&">กA4>ก 8��@/+:
>�A� 

3.17 0.38 
>1A��+��
��-����8� 

ก����k����D#�#���ก������������������ �ก������!�"

#���$� 

1. �����0&"��o��>7.:�:&� ก��*&�
�<=�/��� >?&��ก, �
/�&@/+:
>�A� ��/7�<���o��>.�98����ก�7 8	�/��c*&�
^;<�
>��6�2�">7� 

3.26 0.86 
>1A��+��
��-����8� 

2. ��o����.
.��/��+0&"��ก����4%.&�ก�6�2�">7�61+
/ .��/��+.��/	�/��c6�ก����o��>7.:�:&� ก��*&�

�<=�/��� >?&��ก, �/�&@/+:
>�A� 

3.56 0.50 
>1A��+��
��-����8� 

3. �4�/61+.��/��+ก�44%.&�ก�6�7+��c�8�1�9�
	c�4��ก���;ก��6�7+��c�8�6�ก����o��>7.:�:&� 
ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 

3.60 0.49 
>1A��+��
��-����8� 

 

X
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����C��R 22 (
-�) 
 

0��7��ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��
*&�
�<=�/��� >?&��ก>,9<�>�&��, �/�& 

 

S.D 

�"��4
.��/

.��>1A� 

ก���UC��������������������� �ก������!�"#���$�    

1. 	-�>	��/ก�����
�<�:�����*&�
�<=�/��� >?&��ก, �/�&
@/+:
>�A� 6��9<�7 87 8/ ��ก����6��"��47+��c�8� 

3.17 1.11 
>1A��+��
��-����8� 

2. 	-�>	��/61+>ก��ก����/ก&%-/^��*�+*&�
@/+:
>�A�>�98�61+
>ก���=����ก��
-����6�>�98��ก&@ก
&�� 

2.95 1.26 
>1A��+��
��-����8� 

3. / ก��2�"ก����.���4?9<���
c%��4��ก, �/�&@/+:
>�A� 
4.00 0.00 

>1A��+��
��-����8� 

4. ��o��
&��ก��?9<�^���<=�/��� >?&��ก, �/�&@/+:

>�A� 

3.26 0.44 
>1A��+��
��-����8� 

5. 	-�>	��/0&"2�",�	�/���$
61+.��/��+ก�4*�+6,+�<=�/��
� >?&61+/ .��/��+.��/>^+�6�0&"ก-�61+>ก��ก����/��46�
>�98���<=�/��� >?&��ก, �/�&@/+:
>�A� 

3.47 0.51 
>1A��+��
��-����8� 

 
��กก���;ก��.��/.��>1A�^��>ก�
�ก�*�+2&�ก@/+:
>�A�7 8/ 
-�0��7��ก�����7=�0*��%7$��	
�

�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� �4�-� >ก�
�ก�/ .��/.��>1A�
-�ก&�%7$

���6
+	�/�%7$��	
�
	-��61#-���-6��"��4>1A��+����-����8� :��7 8ก&�%7$
7 8/ �"��4."0��.��/
.��>1A�	��	%�.9� ก&�%7$
6�ก��2�"ก����.���4?9<��%
c%��4��ก, �/�&@/+:
>�A� 	-��ก&�%7$
7 8/ 
�"��4."0���+��7 8	%�.9� ก&�%7$
ก��ก=�1��>^
�9<�7 82&�ก (Zoning)7 8/ .��/>1/�"	/	=�1��4

2&�ก@/+:
>�A�

X
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��
N���P"M���M��� 

 
��
N 

 

��กก���;ก��>�98�>2b�0��7��6�ก�����7=�0*��%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��
� >?&��ก, �/�&@/+:
>�A� �4�-� �9<�7 87 8>1/�"	/6�ก��2&�ก@/+:
>�A�2�">�7��.�&�2
�	>2b��9<�
7 8���&;ก0&"�"4���<=��  @/->1/�"7 8�"2&�ก6��9<�7 87 8/ .��/,9<�	��1�9�/ �<=�7-�/^��6��9<�7 8 	-��@/+
:
>�A�6�
�"ก�&�".�>? ���<�
+��ก���9<�7 87 8/ .��/,9<�	�� 6��9<�7 87 8/ .��/01+�0&+��">���#>
�4:

@�+�+�� 	-���9<�7 87 8@/-/ .��/>1/�"	/	=�1��4ก��2&�ก>2b�4��>��7 8/ .��/	��>ก��ก�-� 800 >/
�
��ก�"��4�<=�7">&2��ก&�� 0&"�9<�7 87 8/ ���
9<�/�ก :��	�/��c�=�0�ก�9<�7 87 8/ .��/>1/�"	/
6�ก��>2&�ก@/+:
:
>�A�0
-&",���@�+.9� �".�>? �/ �9<�7 87 8/ .��/>1/�"	/	���=���� 9,544,279 
@�- / .��/>1/�"	/2��ก&���=���� 8,348,539 @�- 0&"/ .��/>1/�"	/�+���=���� 14,872,170 
@�- 	=�1��4��.�&�2
�	��<�/ �9<�7 87 8/ .��/>1/�"	/	���=���� 16,519,491 @�- / .��/>1/�"	/2��
ก&���=���� 5,134,020 @�- 0&"/ .��/>1/�"	/�+���=���� 11,111,476 @�- 

 
6�ก����>.��"1

+�7%�
&����~��ก�, ��
^��ก��*&�
 BTL ��ก@/+:
>�A�	��,�����<� 

�4�-� ก=�&��ก��*&�
^��>.�98����ก�
-����61+*&*&�
 BTL 7 8 3,170 &�
�
-���� :��/ ก��7=����
7�<�1/� 300 ���
-�2f .��>2b�ก=�&��ก��*&�
7 8 951,000 &�
�
-�2f :��	�/��c.=������.�
-�&�
�
^�� BTL 
-�
+�7%�
&����~��ก�, ��
@�+>2b� 21.01 4�7
-�&�
�0&" 21.37 4�7
-�&�
�
�/&=���4
��กก��*&�
 BTL ��ก��.�&�2
�	0&"�".�>? �
�/&=���4 ?;8�>/98���>.��"1
.��/>2b�@2@�+7��
ก��>���^��:.��ก��*&�
��ก�".�>? � 	�/��c1�/�&.-�2g��%4��	%7$� (NPV) >7-�ก�4 31,685,196 
4�7 /�&.-���
��*&
�407�:.��ก�� (IRR) >7-�ก�4 �+��&" 0.097 0&"/ �"�">�&�.9�7%� 8.7 2f 
>/98���>.��"1
.��/>2b�@2@�+7��ก��>���^��:.��ก��*&�
��ก��.�&�2
�	 	�/��c1�/�&.-�2g��%4��
	%7$� (NPV) >7-�ก�4 45,665,289 4�7 /�&.-���
��*&
�407�:.��ก�� (IRR) >7-�ก�4 �+��&" 0.106 
0&"/ �"�">�&�.9�7%� 8.3 2f 0&"��กก����>.��"1
7���+��	�8�0��&+�/ �4�-� 
&�����%:.��ก�� 
ก��2&�ก@/+:
>�A�^����.�&�2
�	0&"�".�>? � 	�/��cก�ก>กA4ก!�?.��
4��@���ก@?�
@�+ 95,918 

��.��
4��@���ก@?�
 0&"128,255 
��.��
4��@���ก@?�
 
�/&=���4 0&">/98��������2��/��
ก��2&-��ก!�?>�9��ก�"�ก��กก��6,+�<=�/����กก�"4��ก�� BTL >2� �4>7 �4ก�4ก��6,+�<=�/��
� >?&2ก
� �4�-� BTL / ก��2&-��ก!�?ก!�?.��
4��@���ก@?�
14,512 
��.��
4��@���ก@?�
 ?;8�
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�+��ก�-�ก��6,+�<=�/��� >?&2ก
�7 8/ 2��/��ก��2&-��ก!�?.��
4��@���ก@?�
>7-�ก�4 55,000 
��
.��
4��@���ก@?�
 

 
ก���=�>���:.��ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A�6��"��4,%/,��"2�"	4

.��/	=�>�A�6�>,������,�
@�+��<� �=�>2b�
+��@�+��4ก��	-�>	��/
&��1-��:?-�%27�� 
�<�0
-
+��<=�c;�
2&���<=� >��8/
�<�0
-ก�"4��ก��*&�
��
c%��4:��/ ก��>��8/��ก����ก��*&�
@/+:
>�A� ก���;ก�������
0&"��o��>7.:�:&� ก��*&�
 Biomass to Liquid (BTL) 61+>ก��^;<�6�2�">7�>�98�>2b�ก��&�

+�7%�ก��*&�
 ��/7�<�ก����o���"44
&��0&"��.�^��>�98�61+	�/��c0^-�^��6�
&��@�+

-�@2 :��	�/��cก=�1��0��7���%7$��	
�
�"��4,%/,�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+
:
>�A�@�+ >2b� 3 �%7$��	
�
 @�+0ก- �%7$��	
�
7 8  1 ��o��01&-���
c%��4, �/�&@/+:
>�A� 
�%7$��	
�
7 8 2 ��o��>7.:�:&� ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 0&"�%7$��	
�
7 8 3 
	-�>	��/
&���<=�/��� >?&��ก, �/�&@/+:
>�A� 

 

P"M���M��� 

 
 ��ก*&ก���;ก��7=�61+@�+^+�>	��0�"4��2�"ก�� >�98�>2b�0��7��6�ก��2~�4�
�	=�1��4
*�+7 8	�6�1�9�/ 	-��>ก 8��^+���=�@2>2b�0��7��6�ก����o��ก��&�7%�6�ก�"4��ก��*&�
�<=�/��
� >?&��ก, �/�&@/+:
>�A� 61+� ��8�^;<�@2 ���� < 
 
 1. ��กก���;ก��
+�7%�6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� �4�-�
+�7%�	-��61#-
>2b�>.�98����ก�7 8�=�>^+���ก
-��2�">7� ?;8�/ ��.�	��/�ก �����<��;�.��/ ก���;ก��0&"��o��
>7.:�:&� 6�ก��*&�
�<=�/��� >?&��ก, �/�&@/+:
>�A� 6�2�">7�@7� >�98�&�
+�7%�^��
>.�98����ก� 
 
 2. :.��ก��� <�"/ .��/.%+/.-�6�ก��&�7%�/�ก��8�^;<� 1�ก���c9��-� BTL >2b��&�����
	"��� *&�
@�+>�����6�2�">7� �;�.����
����� 
8=�1�9�@�+��4ก���ก>�+� ��ก��ก� <���	�/��c6,+
ก&@กก����o��7 8	"��� (CDM) 6�ก��^��.��
4��>.���
@�+� ก�+�� 
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�Mก��������RCM"�CM�C 

 
ก�/��o���&�����7�07�0&"��%��ก�
�&�����.2555. #D�Cก���TกH���ก�B�����D����Nj�!N!�"

��ก���������������QRM����C�G�� �ก��������������C��E���	. ก�%�>7�¡. 
 
ก�/��o���&�����7�07�0&"��%��ก�
�&�����.2556. ��ก�B��������PMCN�����!��. .&��

.��/��+���@&�
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