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Wastewater Treatment

3�������	��+� �����)�����;A10KK8������ 2.92 kW-hr ��,� 1.99 kW-hr ��
��
��?�������" 1 �	.�.

�����)�� 973,797 kWh/�/ GHG emission: 492,449  kg CO2



Biogas

��
����	��+��������3��
��                                          �������	��+������1�  Boiler

��
��? Biogas ��������;A1�����	 NG �����"��
 �� = 3,000    m3N

3���-�"�� 16,379 mmbtu/�/ ( �/ 2553 �����" 310 	��/MBTU)= 5,077,490 	��/�/

�����)�� GHG emission: 969,399  kg CO2
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SBR

3���-�"�� 332,150 kWh/�/ (�����" 3.1 	��/kWh)= 1,029,665 	��/�/

�����)�� GHG emission: 167,968 kg CO2
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4A�B��� 71 -75 0C ()�*���
A 36 m3/hr �
5��< ��* )���
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� 30 0C �*+� 60 0C
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�*C
� Boiler �/��
�/���
4A�B���&
�  30 0C 
�*+� 48 0C

4�������"�� ���1
�

3�������	��+� �����)��#������� ���1
��� 4,609 MMBTU/y 
���� 1,428,790 	��/�/ (�/ 2553 �����" 310 	��/MMBTU)

�����)�� GHG emission: 272,786  kg CO2



Flash Steam Condensate

&'()*+(,-+ Flash Steam Condensate *./01+2342516
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 Flash Steam 7
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.���
*C
� Boiler &
� 48 0C
�*+� 75 0C
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�������	��+���
�������	��+� ����������	��+�����������	��+�
�5�# Flash Steam Condensate

3�������	��+� �����)��#������� ���1
��� 
8,500 MMBTU/y ���� 2,635,000  	��/�/ (�/ 2553 �����" 310 	��/MMBTU)

�����)�� GHG emission: 503,077  kg CO2
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Economizer

3�������	��+� �����)��#������� ���1
��� 12,878 MMBTU/y 
���� 3,992,180 	��/�/ (*+ 2553 ,-./01 310 234/MMBTU)

�����)�� GHG emission: 762,191  kg CO2
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. �
�
�-*�1��'$/ '..
��DDC
5�
�1�	�
.�
�
�8 �� .�$�

��� ����N �
	�����
����� 

3�������	��+� �����)�����;A10KK8��� 216,504 kWh/*+ ���� 671,116  	��/�/

�����)�� GHG emission: 109,486  kg CO2



INVERTER

6������;A1 INVERTER � 	�+��-		�*O�;��1
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 12 %

3�������	��+� �����)�����;A10KK8��� 10,180 kWh/���
�

�����)�� GHG emission: 61,776  kg CO2
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�0K METAL HALIDE 250 Watts��
�0K METAL HALIDE 250 Watts

�� 
"���������� ?

��
�0K MERCURY 400 Watts ���� �  168 ��
�
LOAD TOTAL  = 422 x 168 =  70.9  kW

OPERATION TIME   =  10 hrs/Day,   300  day/year
=   212,700       kWh/Year

�� 
"���������� ?�� 
"���������� ?

��
�0K��
�0K  MERCURY 400 Watts MERCURY 400 Watts ���� ����� �    168168  ��
���
�

LOAD TOTAL  = 422 x 168 =  70.9  kWLOAD TOTAL  = 422 x 168 =  70.9  kW

OPERATION TIME   =  10 hrs/Day,   300  day/yearOPERATION TIME   =  10 hrs/Day,   300  day/year

=   212,700       kWh/Year=   212,700       kWh/Year

��
�;���4		 METAL HALIDE 250 Watts, 168  ��
�
LOAD TOTAL   =  268 x 168  =  45.03   kW

OPERATION TIME   =  10 hrs/Day, 300  day/year

=   135,090                kWh/year

��
�;���4		��
�;���4		  METAL HALIDE 250 Watts, 168  METAL HALIDE 250 Watts, 168  ��
���
�

LOAD TOTAL   =  268 x 168  =  45.03   kWLOAD TOTAL   =  268 x 168  =  45.03   kW

OPERATION TIME   =  10 hrs/Day, 300  day/yearOPERATION TIME   =  10 hrs/Day, 300  day/year

=   135,090                kWh/=   135,090                kWh/yearyear

��
�(250)+	�������(18)

��
�(400)+	�������(22)

�������  ELECTRICAL ENERGY 

SAVING =  212,700 J 135,090

=  77,610          kWh/year

�
���,����;A1���"�����-�"��0�1��
�/ 
=  77,610  x 3.1   

=  240,591       Baht/year

��������������    ELECTRICAL ENERGY ELECTRICAL ENERGY 

SAVINGSAVING =  212,700 =  212,700 JJ 135,090135,090

=  77,610          kWh/year=  77,610          kWh/year

�
���,����;A1���"�����-�"��0�1��
�/�
���,����;A1���"�����-�"��0�1��
�/  

=  77,610  x 3.1   =  77,610  x 3.1   

=  240,591       Baht/year=  240,591       Baht/year

�����)�� GHG emission: 39,247  kg CO2
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4��� ���
���� 11 ��
��- 36 Watts, 616 ��
�
������0KK8����;A1 = 616 x 46  = 28.34  kW  

;A1���  10 hr/day, 26  ��/month,12 month/year

=  28.34 x 10 x 26x12  =  88,420  kWh/year

�� 
"���������� ?�� 
"���������� ?

4��� ���
����4��� ���
����  1111  ��
��-��
��-  3636 Watts, 616Watts, 616  ��
���
�

������0KK8����;A1������0KK8����;A1 == 616 x 46  = 28.34  kW  616 x 46  = 28.34  kW  

;A1���;A1���    1010 hr/day, hr/day, 2626   �� ��//month,12 month/yearmonth,12 month/year

=  =  28.3428.34 xx 1010 xx 2626x12  =  88,420  kWhx12  =  88,420  kWh/year/year

� 
$(36)+2'  
��!(10)

�� 
"���������� ?

4��� ���
���� 11 ��
��- 36 Watts, 616 ��
�
������0KK8����;A1 = 616 x 38  = 23.41  kW     
;A1���  10 hr/day, 26  ��/month,12 month/year

=  28.34 x 10 x 26x12  =  73,039  kWh/year

�� 
"���������� ?�� 
"���������� ?

4��� ���
����4��� ���
����  1111  ��
��-��
��-  3636 Watts, 616Watts, 616  ��
���
�

������0KK8����;A1������0KK8����;A1 == 616 x 38  = 23.41  kW     616 x 38  = 23.41  kW     

;A1���;A1���    1010 hr/day, hr/day, 2626   �� ��//month,12 month/yearmonth,12 month/year

=  =  28.3428.34 xx 1010 xx 2626x12  =  73,039  kWhx12  =  73,039  kWh/year/year

� 
$(36)+2'  
��!(2) �������  ELECTRICAL ENERGY 

SAVING =  88,420 - 73,039

=  15,381          kWh/year

�
���,����;A1���"�����-�"��0�1��
�/ 
=  15,381 x 3.1   

=  47,681.10       Baht/year

��������������    ELECTRICAL ENERGY ELECTRICAL ENERGY 

SAVINGSAVING =  88,420 =  88,420 -- 73,03973,039

=  15,381          kWh/year=  15,381          kWh/year

�
���,����;A1���"�����-�"��0�1��
�/�
���,����;A1���"�����-�"��0�1��
�/  

=  15,381 x 3.1   =  15,381 x 3.1   

=  47,681.10       Baht/year=  47,681.10       Baht/year

�����)�� GHG emission: 7,778  kg CO2
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��+�6���������	��+��1��#������(0KK8�)

Item Green Project (?@@A3) Electricity consumption (kWh/y) GHG emission (kg CO2)

1 )*+,-./01,023425/+06725 Decanter /9672)*:-0;<=9)>55-?@AAB-4CD02EF-:-0G)HI 216,504 109,486                           

2 K0>3K0L50D33MN5N,O-530H/,C/+06725 Decanter Zone M)D Soy Extraction 28,000 14,160                             

3 K0>3)*+,-./01,023.2/I20SKTU.?VF-0D33 Cooling Tower /9672)*:-0;<=9)>55-?@AAB- 161,792 81,818                             

4 K0>3)*+,-./01,023.2/I20S9>*).0D33 Cooling Tower /9672)*:-0;<=9)>55-?@AAB- 73,630 37,235                             

5 /K)[7\?<?H*4250D33?VF-\-425/+06725K0>32-:-]E[7 =̂25 UPS 4,5 72,000 36,410                             

6 NF-0,a02\0>7,M)DbO2.Mb.02\0>7,425EO2).E[7MG?:300aL:)O25 UHT 48,600 24,577                             

7 K0>3)*+,-.*>?425 Air Compressor ZT55 18,768 9,491                               

8 )*:-0;<=9)>55-?@AAB-E[7/+06725 Shrink (�������	
��
��������) 5,100 2,579                               

9 K0>3)*+,-.*>?425 Air Compressor GA75 7,968 4,029                               

10 K0>3K0L50D33EF-5-?425/+06725 Shrink /9672)*9)>55-?@AAB-I2?/0H7./I0[\./+06725 7,920 4,005                               

11 IH*I>V52LK:0CS)*).M)D/Kh-2>Ii?.>IH /9672)*:-0;<=@AAB-425/+06725 Air Compressor 6,669 3,373                               

12 K0>3K0L50D333F-3>*?VF-/N[\ 973,797 492,449                           

13 +,3+L.:-0/Kj*/+06725/IH.2-:-];?0D333F-3>*?VF-/N[\ 332,150 167,968                           

14 K0>3)*M05*>?425 pump NO5?VF-*[ i*\:-0I>V5I>V5 Inverter 122,160 61,776                             

15 \:/)H::-0;<= Pump Recirculation i*\:-0,??VF-/N[\0D33 AF :)>3/4=-3O2 EQ 90,000 45,513                             

16 /K)[7\?^)2*@AAB- 400 Watts /Km? Metal Halide 250 Watts 77,610 39,247                             

17 )*K0H.-C:-0;<=9)>55-?@AAB-E[70D33 Cooling Tower 1000 Ton 47,324 23,932                             

18 K0>3)*M05*>?425/+06725No3?VF- CW1  E[7 =̂25:025?VF-a-:/*H. 3.3 Bar /^)62 2.5 Bar 28,200 14,261                             

19 /K)[7\?3>))-NIS/Km?3>))-NIS2H/)+E02?H:NS 15,381 7,778                               

2,333,573 1,180,088        



��+�6���������	��+��1��#������ (0
����)

Item Green Project (?�DEF3) NG used (MMBTU/y) GHG emission (kg CO2)

20 ?F- Biogas a-:0D333F-3>*?VF-/N[\/Km?/<6V2/9)H50O,.:>3 NG E[7 Boiler 16,379 969,399                           

21 ?F-+,-.0=2?EHV5a-:K)O25@2/N[\425 Boiler .-2LO? Boiler i*\:-0IH*I>V5 Economizer 12,878 762,191                           

22 ?F- Flash Steam 425 Condensate :)>3.-;<=;^.O 8,500 503,077                           

23 )*/,)-;?:-0/I0[\.?VF-\-E[7;<=;?:-0)=-50D33 647 38,293                             

24 K0>3K0L5K0DNHErHs-9/I-2LO??VF-.>?/?\/^)625M)D?VF-.>?t>7,/̂ )625 /9672)*:-0;<=@2?VF- 159 9,410                               

25 ?F-?VF-0=2?EHV5a-:43,?:-0 Sterilizer E[72LC^so.H 50-55oC :)>3.-;<= 4,609 272,786                           

43,172 2,555,156        

�GH4IEJKLED (?@@A3,?�DEF3) 3,735,244        
Note: 1 kg steam using 0.0028278 MMBTU

         EF (kgCO2/kWh) = 0.5057

         EF (kgCO2/MMBTU) = 59.1855
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