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<�O���  

$F*@ ������ =J��� D�&�� =��B  

���� �������  

       �M�/, 	�0�� 2����� ��:; N:� ��� �%�%� �� -@�

 ��*J� �����F �M�/, 5��M, .�0�� -� ��O� P��/; ���� �����F

 -���� 56�7� ��� ��$; �/�:� �B �� ��*�� � ��/� ����J�

 ��*% � 90��:� 29J�� <*Q� 2-R$��8 2���S�"� T��0 �O�

 ��B�� �����F UH� �� ��*�� 	*� 	�� �� .��6V -� ��

� ���F �� -@� �O� -���� <*Q� G��7, ���� � �'/� ���S�"

 �0� �� �;/, �� .�0�� -� �����F �M�/, �� -��*��� N:� ���

 ��$� -!�
�;� ��� ���Q� �� �/� �D ���S�"� ��� ��������

 P"�� �� �D -�J�� <*Q� �*���8 ��� ���Q� 	*$W
� � ��0

, 9�� ��*� �$D -� ���:, �� �O� -���� 9*�*D �� X��8 �

 �� �����F �M�/, �� -��*��� �'/4� �� -,�*4! � -6� .��SM,

 �� ��$�B�8 �� � ��D �@8 P��/; �4� 9:; ��*� ?� ��/$!

 T*'� �� P"�� �� .-��:; �>��Y@� �/R'� �� ��0 /Q� 9�"�!

 ���� � -!�)��� �� 8 ?� �� ��/, -
� -��:; .�!� �"�

�� �� ��*�� �*�� �� ��ZD��� [��,�� �����F �M�/, �� -��*�

 �� -��*��� \�Q' �� �> ���/, -� �D ����/� �� -@�  .90��

 �� 	���D ������ �� �> � .��] �*'/, � ���S�"� �����F �M�/,

 	*���� ��0 9�/@� T��" �*% � 9J�� <*Q� G��7, ����

 ���" �;/, ��/� (.����:, 	�����)� �� -@� ��/$! ��) �����

 �� -��*��� ��*� -��� ��/� +�
, �� �*�� ��� ����$8 � ����

 -� ���" �M��; ������� ��/� ����J� .�/` �� �D �0�� -�

 2�� ������D �� �*'/, ��:0�� � .�)*:�, �� N!� 2��*�

 �a��� �*'/, 2��:0 	*� � ��:0 T4� � T
� ��:
�J*�

 �� .... � -����� � -�0��:� ��:
�J*� 2.��" � ��J���@'�

 �� -��R� �� �D �/0 -� ����O� 3�� �� ��0 �DE 	���$!

 �� �D -��:
�J*� � -"����� .�)*:�, ���/� 	�� �� ���*J�

 ���� -R�� �F �4� �$�J� �a��� ��*���D �� �� � �*'/, ��/�

 .�$$D -�  

 �� ������� ��/� ����$8 b/� \�Q' �� �/OD <���0 ��������

 -��:; UH� �� ��*J� ��0 ���0� ��� ��/� .���� �6`�8 �B

 �F .�������D �� ������� ��/� -"����� .�)*:�, �� ���*J�

 �*% � ���� ��*J� �� �*'/, �D �$0�� -� ����� ND � c�S�

 �/OD �� 9�/� �� �D �� ������ P"�� �� � 9�� ���D -���"�

 -��$�3B ���)8� 9:; �D .��] �*'/, c�` �� �/0 -� ����

��:
�J*� ��/� �� .�/0 -�  �� �;/, �� )*� T4� � T
�

 <���0 � 9J*� U*d/, �� ��*� �B �� �M��; 	H� ��/� �*���

 -� �M��; ���8� 9�#� ��$$D ���:, ���:0 -H*Q� 9J��

 ��/� �� .���� ��� �� 9'�� ���� �� ���*J� ��� �$�)� �D �0��

 ��� ����$8 �0� �� �;/, �� )*� .��" �*'/, ��:
�J*�

 ��/� 	�� �� ��:; ��:�����*� -����� �;/, T��" ���)8� �

 �� 	0�� � �;/, T��" ��� e8� �/:f 	*$W
� � -,����

 ���*J� -����� G4! 2��&F����, ��� �a��� ����$8 �$*��

 �� ��0 Pd� ��� N��Q, ���� �� .�/0 -� ����O� �/OD ��

 b�d�� ��0 �,�� 9
� �� ��0 ����� <���0 ����/OD �*6!

.��*'/, \�Q' ��  9J�� ����! .#@O� 	*$W
� � -�M$`

 2.��D�&� ��*�� �
] �� �� ����7�0/� .98� �*F -H*Q�

 9
� �� 9D�� � �� -���D �� ���D ND ���� �� ���, �*��

G4! �� �;/, �� �D 9�� ��0 ����� �/OD �� ���, -�� 8 

 �� �;/, �� .��� �� ������� 9��:� �B �� ���� ��*J� ��� -�����

3�� N�� � .�)*:�, ���J:� 9:; ��*� ��/� ������ �

 ��/, 9'�� ����, -� 2�*'/, [/H� ���D ��� �� 	*$W
�

 �� ������ �� ���*J� ��*�� ��*�� �� 9:; -
D ���*J�
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 -� <���0 	�� �� 9'�� �D ���D 	���:� � 90�� ���/�

 �$*:� .�0�� -� ��$$D T*:J, � -����� �4� ��� +���� ���/,

�� 1�� 	��, � ���&� ������ �� [/��� �/�� T��D ���&�

 -� �B �� 9��
� � -;��� � -6��� -`/S� �7� �� ��;�

 �H4� �� -��*��� ��0&� <���0 �� �;/, �� ?0 -� .�0��

 -� �� ��&� ������ �V�� ��$*
V� � ��/� �� ���� I/6H�

 ����J� 	*$W
� � 9'�� ���Q� -'�� ��/, �� �;/, �� .��6V

 �`�! ��/� ��$� 9�/'�� 2��0 ���� 9:; ��*� ��/� ���

 .�0�� -� �:*�'�M8 ���� ���S�"� .�����d �� -@� �:�B ���D

 T� ��� �h��� � Th�J� ��$� 9�/'�� ��D�� �� -@� 	*� 	�� ��

 -SS7, ��� ��/� -
6! ��� ��J� �� b/;� ���/� 	�� ��

SS7, �� -@� ��/$! �� ����� 
����� 	
��� .�0�� -� �:�B -

 G��$� ��/, �a��� ��/� �� -SS7, -
6! ��:$
��� 	��,

 -6� � ��*6D �$�B�8 	�� �� -,���O� �4� ����� 9:; -
6!

.���� � �� ������ .�0�� -� ���� �� �/OD �� -'/�� ��� ����

 	
��� �$��� -��� 	
��� -
6! � -,�/O� ��/, �� �*@, ��

-
6! 	
d 
������ �$*�� .�
*
S, 	���� �, �0� ���� �

 -'/`� .�/` �� �/OD ?*���DB � -
6! �����:� ��)8� ���

.���B �$��/� N���8  

  

=�F� ������- �L�,@�  

�
�!���� X�V�
��  

�$�� =���) :�Y*��� ZR���3� ������ :�3*��� Z ��@�  F�*���  


��O�:  

���76� ������ ��O��� � �/;�  �� ��J�� -���� i�� 9:; ��

 ������ I�*% �� .9�� -,�*� � +�3 	*�� ��D ���

���76�  ���D ��*F ���D j���, �� 	*�� ��D <�/�� ���� 2��

 �� ����� ����4, -H�/�� ���4� �� �,18 -  �;������-  ����

�- �� ��D ��� �� -���� ��@�� -���� 	*$> �D ��� �� 	*

-� 	@
� �*% � 97�  �� �*� ���)8� �/;� 	�� �� m����

 -���� �� -�$� .��]� �� ��$� � ��/� � � ����� 	�� ������

��J�� ���-  �6
; �� �D �/0N:� �,�B 	�  ���-  ���)8� �� ��/,

] ��D ���0� -��/� � IB .��**o, � 	*�� <�/�� ����122 .[

����� <�/, ��0 �h��� ���B e��H��  ��,� �� ����� 2-��:; ���

���76� ������ �*'/, N�O�  C�� �� � ��0�� ���" ��2004  ��

 �:M, �� [/��� �D) /,/*D ��
*F �� �:M�� ����/OD

���76� ������ �*'/, ���D ���� �*�� 56�7� ����/OD  ��

-� 	�� .9�� ���/*F 2(�0��  �� ������� �s�� 9*
�� b/d/�

1�� ����$8 � ��  ��� ������ c&� �� � ���D 9:; 	�/�

���76� -� t7O� ����� �� �� �� �$D]3[.  

    �� -@�N:� �, ������ �*'/, T��/! 	����76� � �� ������� �

9�/� ���7� �� ��*� ��/� �a��� 	*��, ���� -6*J8 �  ���

-� -�����*� � -�M$` 56�7�  �� ��0 +���� .�M'�H� .�0��

 C��2009 ��O� ��$�� 	��D �*'/, �D 9�� �B ��  �*JD�

�� 6`���/$!-  ��� 	��,���76� � ��0� �15  �� 9�J� ��`��

 C��2000 ����]2[	��D �*'/, ��*� 	�� �� . ��  �� �*JD�

 � ��/, 2�3/8 � 	�B 2��
*� �*'/, ���� -�M$` ����$�B�8

 -
:� -�M$` ��������D ���� � .����57  �� ��`��

 ��� 	�� �*'/,���76� � 	�� �*R
O> ���)8� .���� �3B��$�   �

 -���� ����8� �H� ������J ��  �� ��$� 	*�� ��D ��� ��

 	�8�� � ����J� .�M'�H� +����1�� �� �*'/, ���D 9:; -�
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 	��3B��$�  9�� ��0]2[ ������� T��0 .����"� 	�� �� -��� .

 �� ������� � ��&F ����, P��$� ��9�/� �� ��/$! �� -�J�� �

 	�)R��; 9�/��-  �� -0�� 9�Z� .��]� �/;� �� �D �0��

 �� ��������B ��� ������� ��@�� �/$� 21�� 	�� �� ����J  ��

	�� �� .����� �/;� .�� ��,/D ��  -�����@��� C���� �� ���� ��

N�J*� ��@6
! �/�:� � x#`� 9:;  -6M8 ����� ��/� � �/� �

 ������ �*'/, �*R
O> ���D 	
d �D���76� � -����� 2 �

 ��$� ���/�� -�� � ����� ���" �*]�, 9Q, �� -"����� N�J*�

 �B �/�:� ��.�/0  

 ���E�B������ =�F�- �L�,@�  

-,�/` �� 5��M, e�V  �s*JD� 9�6% 2
����� �$�B�8 �� �D

 �� ��O*�90  2�0�� ��$$D �*JD� -��; �JD TD �`��

9�/� 
�����- -,�/` �� � ��0 ��*��� �s*JD�  9�6% �D

 	*� �s*JD�23  �,90  ��$$D �*JD� TD -��; �JD �`��

�� -$% �s*JD� 
����� 2�0��-� ��*� �/0]4[ T@0 �� .1 

 ������; � -$% �s*JD� 
����� 56�7� T����

	��D ��  2T@0 �� �;/, �� .9�� ��0 N*��, �B �� yF �*JD�

8 ��%B ���� ��$$D �*JD� � 9�/� ����� ���� 
����� �$�B�

-� ���Q� -$% ��)*� �� �;/, �� .��/0  ��/� �s*JD� ����

 ��$$D ��; ���� �� T`�� �s*JD� 2��$$D �*JD� �� ��*�

�s*JD�1  ���� 
����� ���Q� T��� �� � ������ G*D�, �/� ��

-� 9�/� 
����� �D -,�/` ��) �/0- N*0�� ��0�� �s*JD� 

 ���� �� ��$$D �*JD� +�
, 	*��, �s*JD� ��$$D ��;

-� (�/0]5[ � ��8�� .�/` 
����� 2���Q� ���� yY� .

�� �� T`�� .3/SQ� �� ���*� �� �D��� e��V �� 
���

-� 9���� ���Q�  ?� ���� -;��� e��V �� .3/SQ� .��/0

-� ��$$D ��;  
����� �� �B �� ��O*� �D ��$$D ��;.��/0

9�/� -� ������� (z$� C�%�) ���; ���  ��*f� 2�/0

 ��:! �� �� 
����� .3/SQ� �� �/;/� )�� .��E ������;

                                                           
1Separation Air Unit 

-;��� .3/SQ� �, ��0��  .�$0�� ���� .�/` �� <48 �B ��

 �� �� ����� 2-"����� .3/SQ� �� �;/, �� �6��� 	�� �� yF

-� ���� �/�! .����� �*J� 	��D �D -,�/` �� .��/0  ��

  �� �*� IB ��7� � �*JD�85 �`��  2��/0 T��0 �� �����

 �� �D -"����� .3/SQ� 	��D T��0 ��
! �/V ��  � �*JD�

�$�J� IB ��7���$'�R> ���� 22-� ��/0]2[ ���� . ��$'�R>

 �� � IB �B 9
� ?� �� � ��0 ��*'�R> -"����� ������

	��D �R�� 9
� �� -� {��� �*JD�  .�/` 	�� �*% �� .�/0

	��D ������; ���� �� C#� �� ������� �� ��*� �*JD�  � ��

-� ��)�, �$�B�8 	��D 2�6��� 	�� �� yF .�0�� ��  �� �*JD�

� �;/, �� �D �R�� -����$�B�8 +���� � C�4��� �� 	8� 1�� �

-� .����� ���� ��*�E ������ ��:� �� 2�0��  ��M� ���

N�  �� ��*� �D -M��$` �� 9�� 90���� ���)8� �/>

	��D �� -� ���" ������� ��/� 2����� �*JD� .��*�  

 T@0 ��1  ����*J�1  �2 :�$�J� ��� ���/� �R��*� G*,�, ��  

 �*J�1����4� ���/� �� ���*J� �� : 	��D �� ��  ��; �*JD�

-� e��), ��$$D �*JD� T��� �� �� ��0  ��D 	�� .�$$D

�� 	��D ��)*� ���)8� �/�$� ��  .3/SQ� �� �/;/� �*JD�

-� .�/` 
����� ���� �$*O*� ���D � -"�����  �� .���&F

	��D e��), 2
����� b/� � <���0 �� �;/, ��  	@
� �*JD�

� e��V �� 9�/� ���� �� 9��) �*J1 -  �*JD� ���� �� (I

) �*J� e��V �� ��$$D1 -  .���&F .�/` (5'�  

 �*J�2 ���� �� 
����� �� T`�� .3/SQ� �*J� 	�� �� :

-� ��*����>��� ��/D  ���� ���D �/�$� �� ��D 	�� .�/0

9��/$@� -���� P��/, ����� � �$*O*� -� +���� �,  .�/0

 .3/SQ� e��V �� ��8�� .�/` ���>��� �� )*� -"�����

-� +���� T@0 ��  ���� -���/� �6}J� �D -�'�� �� .�/0

 ������; � �'�R> �$�B�8 �� yF ���>��� 2�0�� N:� ��/D

                                                           
2Condenser 
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) �*J�) -"����� .3/SQ� �� �/;/� IB ��7�2-  ((5'�

�6}J� -���/� �D -,�/` �� � ��8�� .�/`  	�� �0��� ���

) �*J� e��V �� ��D2 - �B�8 �� �*F � (I .�/` �'�R> �$

���&F -�]5[.  

  

 X3H1-  :���[ � 	B� � ��\ �L�,@� ������ $� ]%�^� X����

  ����E �� X��� ��,@�  � 	��@ 

9�/� 
����� G��M� � ���)�- �s*JD�  

9�/� 
�����- ��#! �s*JD� N� -����)� ��  ���)8� �/>

���76� ������ c&� ��@�� � -�����  ��� 	�� �� �*F �D ��

�B  �� ����� �� �D ���� )*� ��R�� G��M� � ���)� 2�0 ~Q� ��

�B -� ��  .N�����F  

���)�  

� �6
; ��N:9�/�  
����� ����)� 	��,- �s*JD� -�  ��/,

:��D ���0� ��� ���/� ��  

• �,3�� -����� 

�B ��  c�` �a��� �� ����� ���4� 
����� �$�B�8 �� �D �;

-� ����� [/67� �� �/;/� �a���*� ��� ������  2�/0

-� G�� ��O*� �s*JD� �� ������� ���4� �, �/0  �a���

 ���)8� -����� G*,�, 	��� � ������ c�S� ���
D  �� .����

�� P"��  (��
D -,���� 98�) ��O*� A���� �� �a��� 96!

 �� -S7O� C/SQ� ��)*� �*'/, ���� ���
D �a��� ���4�

�s*JD� 9�6% �� ������� 9'��  	��� .9�� ��*� ��O*� ���

S7O� ���4� �*'/, ���� 
����� 	�� �� G*,�, �� C/SQ� -

9�/� 
����� �� ���O� ���@6
! <���0 -  c�S� �� ��*� �/�

-� ���
D 9�/�  T@0 �� b/d/� 	�� .�0��2  -�/� ��

-� ����O� .�/0   

  

  X3H2-  �
�� �,@ ����O�  ��� 
� ����� $�  _��� ��P��

 �U����� M`Fa>�  ���  ��� :���@ ��,@� $� �L�,@� ]%�^�

]%�^�]4[ 

• �D��� �� -;��� ������ ���4� ���D:  

  	�)R��; � ����� [/67� �� �/;/� �a���*� ��)*� ���D

 �� -;��� ������ N�� ���D G�� �s*JD� �� �B ���D

-� �D���  ��)*� �� [/67� �� ������� �� T`�� j���� .�/0

��/D �� ����� �� �,3�� �s*JD� 9�6% � +/*$*�/'B I�E � 

 ���D ��$�� ��O�90  � ��/� -;��� ������ N�� ��`��

���/D �� ���D 	�  	*� ����4� �O*0 I�E ���93  �,98 

���� �`��]6[. 

• ��:� C�M�0�:   

 �a��� T"��� �� [/67� �� �/;/� �s*JD� ��)*� ���)8� ��

 ���� ��*� ��/� ���� ��)*� �� 	*$W
� � C�M�0� ���� +�3

-� ����D -:;/, T��" ��)*� �� C�M�0�  C�Z� ���� .�/0
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��
�  T@0 �� �D �/V3  ���)8� �� 29�� ��0 ���� ��O� )*�

 �� �s*JD� 9�6%20  �� -
�� �`��50  �� 2�`�� ��)*�

 ���� C�M�0� �$�B�8 ���� +�3 �a���80  ����D �`��

-�  �D -V/67� C�M�0� ���� �D 9�� -$M� 	��� 	�� �D �/0

-� +�3 ���
D �a��� 2���� ���O*� �s*JD� ���4� �0��]4[ .  

  

  X3H3-  �,@ ����O�  ��� 
� N�J�H�  ��� D�`  _��� XU���

 :���@ ��,@� =
� $� �L�,@� ]%�^� �
��]4[ 

• :�6M0 ������F ���)8�  

 �s*JD� �� ������� ���)8� �� ��$� -"����� [/67� �� ��O*�

-� G�� b/d/� 	�� �D ������ �6M0 9!��  ���� �, �/0

� 9!�� �� ����� [/67� 2�6M0 9O���� �� ��*�/6; 

 .���� e��), 
����� ���Q� T��� �� ���O*� +/�$�/�

 ����4� ���>��� �� ��$� ����� [/67� 9!�� ���)8�

��� �� T`�� ������ �� ���O*� ����� [/67� T��� �� 
��

-� G�� b/d/� 	�� � ������  ����� [/67� ���� �, �/0

 ����� [/67� ���� ���)8� .���� ���)8� -O$D�� �*��� ��

-� �,�����F 
����� ����� G�� �/� ����]4[ . 

G��M� 

 :�� �$,���! )*� 
����� 	�� G��M� -���  

• 9��/$@��*% ������:  

  ���)8� �� ��$� ����� [/67� �� ��O*� �s*JD� �� �������

 ���� ���)8� G�� b/d/� 	�� �D ������ 
����� .�0

-� �6M0 ?*,�����B 	�� �� .����  T��� �� -���� .��**o, ��

-� ��$� � ��8�� ���)8� ���Q�  9Q, ��/D T��� ��/� �, �/0

9��/$@� �*% -���� P��/, .���*� ���" ��,  

#!��  ���` POMO, ���)8� G�� �$*O*� ���� ���)8� 2	�� ��

 C�4��� �H��� �� �;/, ��) ������ ��/D T��� ��/� �� ��0

-� b/d/� 	�� �D (��� +��:> ��/, �� -MOMO, .����  ���/,

 ��/D T��� ��/� �� -�
J" ��� 3�� ��� [�4� ����� �� ��$�

.���� 

• ��0�*'/, yD�� ��$�3B ��)*� ���)8�:  

 ���)8� �� ��$� -O$D�� [/67� �� ��O*� �s*JD� �� �������

 -:;/, T��" ��)*� �� -"����� ���� �$*O*� � �$D�� ���

 �a���*� ����*JD� ��)*� �3�� �*'/, b/d/� 	�� �D ��0

 �s*JD� 9�6% �� -�� b/d/� 	�� .���� -F �� �� ��0 �*'/,

 ����95 9�/� 
�����) �`��- �� (�s*JD� 96!  E/��

 -0�� -�$� ��O8 ������� �]� �� ���Q� T��� �� �/� ����4�

 �� �a���*� -
D ���4� � ����� [/67� �3�� +/�$�/� ��

9�� ���"�� ��$$D �*JD�]6-8[ �s*JD� 
����� �� ������� .

 ���` ��)*� ���)8� T*�" �� ��R�� .#@O� �� ��$� -$%

������$�)� ���)8� � T��� �� �6M0 9O��� ��@�� 2
  ���

-� )*� �*'�� .�/0  


�F
� =�F� ������ �� :��4���  ���P� ��  � - �L�,@�  

 C�� ��1991 �$�)� ��)*� ���D �� �  �s*JD� ������; �

 �� ��*� �/� 	*��, ���� �D P��$` �� ���*J� �/� �� �/;/�
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 3�� ���� �� -"����� ����$�B�8 �*'/, P��$` �$���) �$�0��

 -$�)R��; �� N*
S, �@���B � �F��� �� (.�)68 I�E � �O*0

N�J*� 9�/� -�$� -"����� ���- N�J*� �� �/� ��/�  ���

9�/� ����-  ��� ?� -V �� � �@���B �� .����D �s*JD�

 ��)1991  �,2000 ��*� �� (406  �O*0 �*'/, -�M$` ����

 ����30 �B �`�� �J*� �� N�J*� �� �� �/� -"����� N

9�/� -"����� - .����� �4,�� �s*JD�  �D ��0 �h��� ���B e�V

 C��; ��1 -� ����O� )*�  	�� -V �� -$�)R��; 	�� 2�/0

 ���� �� ��� ?�115 ����  �� ��$� �O*0 �*'/, -�M$`

 ��)*� �� �a��� c�S� ���D21.1  �/*6��,BTU  � ������

��#! D �� ��$� 	�� ��	��D ��O��� ���  ��)*� �� �*JD� ��

1230  ��*J� �4� �� -D�� b/d/� 	�� �D 9�� ��0 	, ��)�

9�/� 
����� �� ������� N:�-  
����� ��; �� �s*JD�

9�/�- ���76� ������ ���D �� �/�  �� �;/, �� .���� ��

 C�� �� 2���B 9�� �� �;/, T��" j����2000  ���� .�4*4Q,

���� �� �������9�/� 
�-  N� -�67� P��$` �� �s*JD�

 �/S� �� � -
*0���F � .�)68 I�E2+/*$*�/'B �*'/, �/>

�����*� ��  j���� � ��8�� ���" -���� ��/� )*� 
�� �*'/, ���

-$�)R��; 	�� �� )*� -:;/, G'�;  9�� ��0 1��)�]9[.  

 N��&1-  � W!�@ �  _��� :���[ ��P�� ��,@� ��<F) 	��@   �� 

=�F� ������ ���PY��& -  �L�,@�=�F� ������  �&- �F!]9[  

  


����  ��A  

 � IB <���0 .��**o, � 	*�� ������ b/d/� �� �;/, ��

 �*'/, ���D �� ��$� ���/�� �D -�����@��� �� ������� 2-��/�

���76� ������  ����/��� -�3�� ��*J� 9*
�� �� 2���� ��

 � -�M$` 
����� ����$�B�8 �� �@$�� �� �;/, �� .9��

�����*� ����� �� ������� ����, 
�� �*'/, ���9�/� 
 - 

 ���D ��� -:;/, T��" �*]�, ��8�O*F ���/OD �� �s*JD�

���76� ������ c&� � 	�� �� 2��0�� ��  �� ���� )*� ����� �� ��

9�/� -�$� 
����� ����$�B�8 -$�)R��; <���0 j���, - 

9�/� 
����� �� �/�-  �*'/, P��$` �� �/S� �� �s*JD�

N� � .�)68 I�E � �O*0�����*� 	*$> �� �� .��B N���8 
�� �

9������ �����  �@$�� �� ��#! �/�$� 	�� ���� +�3 ���

���76� ������ ���D ��@��  N���8 -:;/, T��" .�/` �� ��

-�  ���)8� -:;/, T��" .�/` �� )*� 
����� -����� 2����

�8�` �� ��$� b/d/� 	�� �D ��8�� 9�/� c�S� �� -�/; 

.����� ���/�  

d����  

Bouzalakos, S. and M. Maroto-Valer, Overview 
of  

Carbon Dioxide (CO2) Capture and Storage 
Technology. Maroto-Valer, MM eds, 2010: p. 1-
24. 

[1]  

Maroto-Valer, M.M., Developments and 
Innovation in Carbon Dioxide (CO2) Capture 
and Storage Technology: Carbon Dioxide (CO2) 
Storage and Utilisation. Vol. 2. 2010: Elsevier. 

[2]  

Olivier JGJ, Greet J-M, Peters JAHW. (2015). 
Trends in global CO2 emissions 2015 
report. PBL Netherlands Environmental 
Assessment Agency, 2015. 

[3]  

Baukal Jr, C.E., Oxygen-Enhanced Combustion. 
2010: CRC press. 

[4]  

Normann, F., K. Andersson, B. Leckner and F. 
Johnsson, Emission Control of Nitrogen Oxides 

in 
 the Oxy-Fuel Process. Progress in Energy and 
 Combustion Science ,2009.35 (5): p. 385-397. 

[5]  

Kim, H.K., Y. Kim, S.M. Lee and K.Y. Ahn, NO 
Reduction in 0.03–0.2 MW Oxy-Fuel Combustor 
Using Flue Gas Recirculation Technology. 
Proceedings of the combustion institute, 2007. 
31(2):p. 3377-3384. 

[6]  

Park, J., et al., NOx Emission Behavior in Oxy-
Fuel Combustion Recirculated with Carbon 
Dioxide. Energy & fuels, 2007. 21(1): p. 121-
129. 

[7] 

Stadler, H., et al., Experimental investigation of 
 NOx emissions in oxycoal combustion. 

Fuel,2011. 
 90(4):p. 1604-1611. 

[8]  

	�  ١٩٩١از ��ل 
    ��١٩٩٩ل   ٢٠٠٠

٢١.١ Trillion BTU ۴.١۴ Trillion BTU ذ��ره ا�رژی  
١٢٣٠ Thousand 

Tone 
٢۴٢ Thousand Tone 

ا���د �ر�ن  ��ھش ��زان دی
  	و��د �ده



 

  
8 

 

 ������� 	
��� 
����� ��� ������ ������� ���
� � 53���� �! � 1395 

Elliott Levine, Oxy-Fuel Firing for the Glass 
Industry: An Updateon the Impact of This 
SuccessfulGovernment Industry Cooperative 
Effort, In proceedings of the 2001 ACEEE 
Summer Study on Energy Efficiency in Industry, 
vol 1, American Council for an Energy Efficient 
Economy, Washington, DC,2001, p. 375-383. 

[9]  

 � ������:$F@ $� M$��� N�O��� QA $���  �! P- 

�)�e� �#$ 

�$�� =���) :�Y*��� ZR���3� ������ �H$� ����H$�@  F�*��� 

:��3S  

�V �� z$�*M- J6D .��'/� ��*N IB C/@'/� �� �8�d� �� 

)CaSO4,2H2O( @O,*T 9�� ��0. )F �� �� c��2� 

7�,*�1.5'/, � �� z$� �� �/;/� IB C/@'/�*�  ��

��
����- D�, ��*G )CaSO4,0.5H2O( �-� .�0���	  ��D

�/�*�6 �� ��/D� ����� !/� P"�� �� �D- ,���� 	D �'����- 

$�J�� � +����- �/0. �:� c��-� ��	  G��$� 97F �� ��/D

'/, � �� z$�*� '/SQ�- D ��*�*9 9��. ���� ���*��-  ��

��	 �� ����� 2c���� '/, P�$�*� � 
����� �D .����-  �� �0��

O7� �/�:� �]�� T��/! x#`� ��*�. �M� �6��� ���   ����

'/, .����*� 6��/! C��$D �� �� 
����� �� ��0- ����$  �/Q�

O��> 9D�� b/� 2��J� ��/� [#���- � ��J� ��/� ...  �/V ��

 � G��$��9��/$@ ��8 �, ��D T4�$� +�� �� ����$  �� 97F

� +���� ��:�*�� .  �:$,� ���	 �� �D 9�� .�/`*�� �:�-� 

'/,*� �? D �� C/SQ�*�*29 :� c�S� ��*�$ a��� � 9�/�� 

 .�/� ���/�  


��O�  

z$� �V �/V �� ��*M- J6D .��'/� ��*N  �� �8�d� ��

IB C/@'/� G*D�, ��)CaSO4,2H2O@O,  (*T 9�� ��02 

��	 �� C/@'/��  IB20��; %- @O, �� �� z$�*T �- 

��� .�B � �� z$� �� ���� ���� �� �� ��/F*I�  9��� �B

�- B��V .- ��	 ��8��$ 15�� C/@'/� %� IB  �� �/;/�

�� z$� � ��7�- ���, ��2�/0�  �� ��/$! �� �D

��
����-  � ����$0- J6D .��'/� T��0 �/0*N  �8�d� ��

�*N D�, �D 9�� IB C/@'/�*G 6D-  .�/` �� �B

)CaSO4,0.5H2O�  (- �0��. ��8��$ ��� IB-�  z$� ��

��� �� ��� �*	 �155 -'� �160 
��,� -� ��8�.  ��	 ��� 

� �� 9�� 	@
���s- ��� ���V � �4H$� �� �� z$�- 

o, ���� ��/D**� ] �$D1[ .  

)1 (   CaSO4.2H2 O  → CaSO4.0.5H2 O +1.5H2 O(g) 

�/�:� 
����� �� ��/D �� 2�)F -� ���/, �ZD��� �a��� 

�/;/� �� 9�/� �� �� ���� T���, �$D .-��/'B T`�� �� 

������ -0�� �� 
����� )*� ?� ������F N:� �� �$���8 �*'/, 

�� ��/� ��> �D 9*�*D � ��*�� z�� �� ���� c�S� 

��$$D -6*� N:� 9�� .	�����$� I�7��� b/� 9�/� ��/� 

������� �� �� ��/D� B�8 �� ������$ '/,*� ��  	*$W
� �

9�� ����/��� -�3�� 9*
�� ��  
����� 9*�*D.  

:$F@ �!  $���1  

��/D ���  ����?� �'���� b/� ,���� 	D- a��� �D �$�J��  ��

����� ��� � T4�$� ��J� ��/� �� 
����� �� T`�� +��- .�$D 

�	� � �� ��/D C/V �� .���� C�4���- ���  �� ��J� ��/� �

V- ��8�$� o, .���� C�4����** �- �$D��/D . ���  ���� ��

                                                           
1 Rotary Kiln 
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 -6D 9'���- ,��� �$��/� R� ���" ���������/�  c�� �����* :

����2�� ?O� � �$D�� ���; ��/� ���D �D � ����O*  ���/�

���� ����* � ��	� ����� 
����� �� c����� ��- �/0.  

��/D ��� ��0 �� ��J� ����<� ��D� ���V c�� �- �- 

�$� ���� 9:; c#� � 9:; N� ���� �� �� �$��/,�  .��/0

�� ��/D ��� N� ���� ����� � TMO� 2 9:;�  �� ���?� 

�� ��� � ��J� ��/� � ��/� ��/D c�V�  
����� �� T`��

� �/V �� ��/D ����N � 9D�� 9:;- �� ��/D �� .�$$D� 

% �����* N�  �� 2 9:;?� �� � ��8�� ���" TMO� ��/D 9
� 

� 9
��R� � ��/D ���� +�� ��/�-  � ��J� ��/� � �/0

������ � 9D�� N� 9:; c#� �� 
����� �� T`�� +��- 

��0  �� .�$$D<� ��D� �� ��/D ���O�� �� ��/D�  c#� ����

9:;2 ���� �,3��� ��/D �� 9�J� ���  .����� 9:; N� ����  

) T@01 ( ?� % ���� ��/D�* N� � ��O� �� 9:;- 2���  ��/�

3�� 9
J" �� +��� 0 UH�G* ��� � ��/D ����- �/0  ��/D �

� ND 9!�� ��- ���> ��7F ��/� � �:��� �� ��0�  {��� �B

�- �/0 �	� ��8�$� �� F �/V���/* � +����- �/0 ]2[.  

 

X3H1- \ $��� :$F@�� f! =�& ]2[  

  


O�( ���  :$F@ �!  :��4����$F�  QA =J�� $�g�><�� 

=^- h�$  

��/D �� ���� ����������/�  ���Q� �7� �� �� �� 9M$` ��

 �D 9�� ��0 T*@O, ���� 9
J" � 
�����\�Q'��  1��

 �� 97F�� ����  N*J4,�- ��/0 1�� �� �� 97F (5'�) :

 1�� �� �� 97F (I)  2N*4�J� .����%*4�J��*N  

 f�O�,� M$��� h�$ 
� QA =^-(]<� 

�6M0 21�� 	�� ��  ��/� �� N*4�J� A�
, �� ��/D TMO� �

-� +�� -� N*J4, b/� �� �� �/� 1�� 	�� .�0�� :�/0  

1- 3�� .���� 1�� �� �� 97F1     

��/6D ��/� ���� ��) �� z$� 90�� �� ��  ��$�40 -10 

�*6- �����/D ���� �� ��/D ��*�E �/6*� �� (  ������ �

 ��7��<�/, �  �� 2���� .���� �� ��� 9�/� �D TMO� ?�

-� ��7F 2�� z$� )��� 	�� ���� G��$� .����  .�/0

 �$� ��/D 	�� .������ �7� .����� z$� y$; � -�J� �� -

 ��/D 	�� .���� ���/
! ��� 9��350-200  �;������- ���� 

-� -� ���� ��/D ��:��� �� �� z$� 21�� 	�� �� .�0��  2�/0

�� c�V -� {��� ��/D ������ �� � ���D 9D�� TMO� .�/0 

P"����  �R��@� 5'�7� 2�6M0 9:; � ��� 9D�� ����;

-� -� ~!�� ��D 	�� .�0��  �� z$� �/0�� ��,�j ��3 ��  �

 -���*��� c�V  �/0 97F �B T����� � �/�� N*� - .���*

 �/0]3[. ) T@0 ��1 �*% ���� ��/D ?� (N� 9:;  ��O�

���� ��0  .9�� 

2- 	*��F .���� 1�� �� �� 97F2  

 ��; +�� ��/� �� ���� ��� �� �D -��� ��/� ��/D 	�� ��

��0 ���� ��) ���  �� ��
D ��$�10 -6*�  � ��0 ��/D ���� 2(���

 ��/D TMO� <�/, 2�� z$� )��� 	�� ���� G��$� .���� ��

-� ��7F  ��/D ������ �� �� z$� 21�� 	�� �� .��/0

 � ��0 ���� (TMO� ?��)�)�� c�V �� �B ��:���-� 9D  .�$D

 ��/D ������ 9
J" �� )*� �6M0 ����� 9D���� c�V  ��:���

-� �B  .�0��P"���� �6M0 � ��� 9D��  �R��@� �� TMO� �

N� 9:; -� ~!�� � ��/�  +�� ��/� �/0�� �/� N*� -�*.��� 

�/0 �$��� 9�� �� �� �/� IB +�
, � �]3[.  

3- ��F .���� � 3�� .���� [/67� 1�� �� �� 97F	*3  

��/D b/� 	�� �� �B �D ��  ��/D ?, N�J*� ���#H`� �� ��

-� �6��� 2�$���  � ����� �/;� ���� �� +�� ��/� ������; �

 �� -;��� +�� ��/�z$� 	@0  z$� �� -V/67� �D -��:�

-� 90�� � +�� ��  9
�) ��/D ������ �� ��
*4�J� 2�$0��

2�6M0 9D�� e8�/� 9:; �� � ��0 ���� (TMO�  9
� ��

-� 9D�� ��/D ��:���  �@$�� 96! �� 1�� 	�� �� 2�$$D

 ���� � ��/� ���� +�� +�� ��/� ���� .���� ���4� 9�� 	@
�

                                                           
1 High Burn 
2 Low Burn  

3
 Medium Burn 
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��/6D +�� ��/�  �� �/� -�*D�, IB +�
, +�� ��/� 2�0�� ND ��

��/6D ��/� � ���� 9�� ��  ���� �/� �
*� -�*.��� -
�  �/0

 -���$� 9*�*D �� ��*'/, �� �-
� ����/���  P8� ���� .�0��

�@�0 (TMO� 9
�) ��/D �/6; 9
J" �� 2�S*4� 	��  ��$�

���0 ���#H`� -� ����� �� -� ~!�� ��� 	�� .�$��
�  ��/� �/0

�6`�8 �� 2��/D T��� +�� ���0 �  ��/D ��:��� 9
� �� ��

 �/6; 90�� ��/� -'� �$��
� 9D���@�0 �$����0 �  ��

 5"/�� TMO� ?��)��B A�
, UH� � 97F ���� � ��0  ��

�� yY� .��/0 ��7F ��:� � ��8�� ���)8� ��/D ��  �3��

���0 -� 9D�� ��/D -��:��� 9
� �� � ��/
� �/�! �� .�$$D 

��  ��	  ,�,*G -�  ��/� N� � ��/
� T� �� T@O� 	�� ��/,

 �� +�� ��/� N� � 90���� �/�].��D 97F -3[	 	

 h�$ 
� QA =^- (T\�O�,���f 

 ��/D 21�� 	�� ���� .�/` ����;�� -� �����  �/0 �

z$� ����; 	*� 2��0 ���� ��/D ������ �� +�� ��   -6��� � �

;���- -� 9D�� ��/D ��:��� 9
� �� � ��8�� ���" �B  .�$D

)T@02 ( ���� ��/D ?����������/�  ��O� �� 1�� 	�� ��

�- ��� . N�J*� 	�� ���*� ��/�  � �� z$� 	*� -��
,

����; .����� �/;� �6M0    �� ���� 2TMO� 9
� 2��/D -6���

 N*4�J� .���� T��4� �� ���/�� �3�� �, �0�� �/J� 
�� y$;

����; 9OF �� ���/�� ��*��] � ���
� 9���4� �6M0  �� -6��� �

�� �/�].���
� 97F -3[  

  

 

 X3H2-  :$F@:$��&��  M$���\]f�O�,���3[  

  

 � 
����� ���Q� ��$; �� �� ���� ��� ��/D -6D 9'�� ��

 .��*R� ���" �M'�H� ��/� ���/, -� ���� ���/���  

������  

 �$���8 -���V ����/D �� ���� -��$:� ��� ��@� �� ���� �

 �D �/0 ��8�� ��� �� ��$; ��:>.���! ���  .���� C�4��� :��

��� +�; C�4��� 2��/D �� ��/� ����; 2�6M0 ��-�$D�� � ���; 

 �/�D�8 �6M0 �� .���� C�4��� ��� ���/� 	�� ��*� �� �D

N:� �, �*4� �� 9�J� ��- �0�� �D��> ]�,*�  ��@6
! �� -
:�

��/D �� .���� C�4��� ��� .���� ���� ��]��  ��/� �� �6M0 ��

 �� �D 9�� �6M0 ��/� �� ��J��� �����0 �6M0 �/R'� � ���;

 �/� ��;]�,*�  2	�� �� ��#! .���� ��/D ����� �� �����

 �4� �6M0 T
! .�0 � T@0 2C/V �$��� -`�/�

M,**	 ��$$D � ���� ��/D -6
! ����� �/�:� �� �]4[. 

 ��#!� ���	  ��/D ������� .�0 �� ��� �� � .���� C�4�

����*��  TD ���D 2.3/SQ� 9*�*D 2-8�S� 9�/�

3B���$ �� 2����/� �3B���$ �� �
! C/V � �a���*� �*JD� �

 .9�� ��J��� �/J� ��/��� .���! ���R  ?� �6M0 9D�� �/R'�

 ?� � ��/D -��*� �46� 9��� �� -���� �4�]�,*�  �"�$��

 ����:R� �$�)� ���)8� � ��/D ����� �� ��#! .����� ���	 

�F��� �� -���� �R�� ��- ���/, �� ����  �� ��/D ��@6
! �

 �$D ���Q��� ��/$! C�Z� ������F  ~!�� 9�� 	@
� �6M0

 ��,/D 9OF�F �6M0 .�/0 ��� -���� .����/� 1��J��- ���/, 

 ���/�� 9�� 	@
� 9J� �6M0 � ������ G*�B �/J� ��3 ��

�$D T4�$� �� T��D �$D�� +���� ���� -8�D .���� m 	�����$�

:�*�$ ��� �D C/V � T@0 �$��� �6M0 ��/� ��� .�0  9Q,

]�,*� ��������F ����; ��� � 9�/� b/� T��0 ���D �

�- �0��  .9�� -
:� b/d/� ?�����*��  C��$D���s- �� �

 .����/� 96! �� �6M0��������F �D ���D ��]���  ��@6
! ��

 ��/D 9J*� -���B �6}J� 29�� �B �6M0 �]4[.  

 
 $� ��,� ��F� =@��:$F@ �!$���    

 ��@6
! �� -��$0B ������/D �� ��� ���������F -���� ���� �

 :9�� ����d  

 ��&o, �;�� 2��/D -���� ���*� 2��/D �� .��E 9��"� ����

 ��/� ���� �� �M� .��E P��/, �R�� N:� b/d/� � ��/D �� ��/�

 .9�� ��/D ����9D��   �� ��J� ��/���/D �� �� ���� �

 -D�@H`� �����*� � ���/��� G*0 2���/��� -O��> 9!��

 .9�� ��J��� ��/D ���/�� � .��E 	*�9'�� ���  ���� -�6�7�

 ��J� ��/� 9D���- ���/,  -O�6% -�D�� N�a� 2 �D ��� ��
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 �� 9�J� ��:� .���� C�4��� ��*���� � ��:� [#��� 96! ��

N�a� ���� 9*Q;�� �R�� ���.  ?� �� -O�6% 9D�� +)*��@�

T@0 �� ���� ��/D �� PH4� )3 ��/� .9�� ��0 ���� ��O� (

 ?� 29�� ��0 T*@O, �*��� �� �� -�D�� \�Q' �� ��J�

 �*��� ?� � ���� C�M8 �*���%*C�M8� T@0 �� �D e*
! )4 (

.9�� ��0 ���� ���
�  

 
 X3H3- ]�*�%\ f�_$ $� ��,� ��F� =@��5[  

 
 X3H4 -   :�*�%\ =@�� $� ��@�� ]%�^� ���F�1- N�JB 
�`  

 2 -   ��� j�3 - N�JB��\ 
�` ]5[  

 �� � ���� ��,3�� ����J� 9!�� C�M8 ��3 UH� �� .��E ��0

 C�M8�*% �*��� �� C�M8 ��3 �� .��E 2���� <� 	*��F �*���

 T4�$��- �/0� m  ���B ��N� 9:;  ���/��� -O��> 9D�� ��

 9D���- �$$D  �� �@$�� �,UH� C�M8  T4�$��- ��/0] .5 [

 �� ��,3�� -,���� C���, 9*6��" -O�6% N�a� 	�� 	�����$�

 .����  

 �%��� kI� ����(:$F@ �!QA =^-    

 b�/�� �� -�����/D �� -6��� UH� �� -M��/� �� ):�� ���� �

 ���)8� �� ��/� 9��"� ���� �D �$�J��- ��� 	*$W
� .

 �� -�����/D ��  �� ):��,*�o �� ����; �� �D �$�J� ��3�� �

 ?
D ��J� ��/� ��/Q��- �$D �� �  �/�:� ~!�� ���O� ���/�

 .��E [#��� UH� ����� ���� .�/`  ����@,�- �/0  �� �D

 T@0)5].9�� ��0 ���� ��O� (6[  

 
X3H 6 -   ::$F@ �%��� '�() (=��$ ��`��  

)(mS  
� d��� 
<��]6[  

  

�-:��  �! :$F@ $� M$��� N�O��� �!  $���  

 ����/D �� 29���� :T��0 2.���� C�4��� ����F �� �� ���� �

 �� POMO, � -�����;�- ���.  

:=���!  

 -���� .��**o, �� ��J��� �D 9���� G��d �� -,���� 9����

 t7O� 9���- �/0  
��,� e��V �� �� ��- ��8�:   

)1 .��/D ���/�� ( )2 +�� ��/� (� �����/] .7[ 

:������&  

 ND�� ���� ��/D �� -�����; .���� C�4��� ����F b/� ��

) :9��1 �� ��/D T��� �� �D ����;� -�����; ����F (

�- ) .���2 �� ��/D ���*� �� �D -M*�V -�����; ����F (

 
��,� c��V� <*Q��- ] .��8�7[  

:d*J*)  

:9�� ND�� ���� ��/D �� POMO, ����F b/� ��  

 )1.��J
,� �� ��/D -;��� ���/F �� POMO, (  

)2 -��� e��V �� POMO, (�� ������  .
����� �� T`��  

 ����/D ��  �3/
M�����*��  	��D 2
������� JD�*�  �IB��7� 

 �*'/,�- �/0 2
����� ���Q� �� ����� 	�� .��/D ��  �

 ����/,/�IC �B ���� �D ���� �� ��1000  	�/6D�- ��� 

 POMO, �� ��$��- �/0 ~!�� )*� ���� �/;� 	�� �� ��#! 2

 ���� POMO,�- �/0].8[  

  ��/D �@$�� �� �;/, ���� �/V  ���/*F�- ���>  �� 	�����$�

 -���$> -���� c#��� -6��� UH� 2��/D �� PH4� ?�

 � ��0����- ��/,  �/� �� -6��� ���/�� POMO, ��c�` ��� 

].��D7[  

  _��� P�<��E P- QA $��� :$F@ $�  _�,@� �  
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 �M'�H� ��$; �� -@���/D �� � �a��� -���� 2�)F �� ���� �

 ?*��$��/��, +�� � C�� �/��" ������ �� �a�JD��- �0�� 	�� .

 �M'�H��- ���/, � �a��� ����� �� -'/�" T��" -6*6Q, .�!#V� 

 � ���� ���" ��*��� �� �� N�J*� �a�JD��:����9  �/�:�

 �� �� 97F 9M$` �� �� �a��� c�S� ���D � ���D <���0

.���B ��o��� Mert Gürtürka  وHakan F.Oztop ]1[  ��

 �� �a�JD� � �a��� �M'�H� � -������/D �� �)F �� ���� �

������F ��� ��/D .�M'�H���/� �B �� ���Q� 9
J" �� �� 

 ��/D 	�� �� 29�� ��0 T*@O, ���� ���/��� � 9��] 
�����

 N*4�J� A�
, �� 2
����� �� T`�� ������ � ��J� ��/�N��� 

 � ��/��� �/V N� 9:; N���  9D���- D.���� �B ��  �M'�H� ��

 N�� ?� ��/$! �� �� ���� 9
J" � 
����� ���Q� TD 2�/�

 9�� ��� j���� �� -,�*d�8 C�
!� ��  � ��8�� ��� �� C��$D

 .�$�8�� �a���56, ��0  C��$D N�� UH� ��30 �a��� TD %

 ������-  -������ �B 96! � �0���!e�  - M� �� ���D

9
J" �� ��/D ��-  .�0�� �a�JD� .��6,  N�� UH� �� �D

 
��,� C��$D�-  ��8�16 ����� �a�JD� %�-  P��/, � �0��

 	*� ���� ��/D UH� -�����20  -'�� 260 �-  2�0�� ���

9
J" �� � �a�JD� ������� ��/0 e��! 2�$�J*� e��! �D -�

 �a���T��" �/�:�  ��O� 9*Md� 	�� 	*$W
� � 9���- ��� 

�D  ���� -�3�� T*J���F�8�` /; .���� �/;� �a��� -�46 %

 .�/` -;��� ������ <�/, C��$D N�� �� -;��� �a���

�-  �a��� 	�� �D ��*��-  ������� -,���� -������ ���� ���/,

 .�/0��@� � y$; �D 9�� 	�� 90�� �;/, �B �� ���� �D �

 ���� �0�� z���d ���� -,���� C���25.78%  ������

 T��0 -;���IB��7� $W
� 29�� �/;� 96! �� 	*IB��7� 

 -;��� ������ ��
�-  �B �� ��/,�� �/V  ���� N*4�J� A�
,

��D ������� �� z$� ���D +�� �*F.  �� ����� ��/�

�-  T
! 	�� �D ��D +�� �*F -���� ����Q� ?� �, ��/,

 ���D �� .��6, � ��0 N�J*� ����� �/�:� ~!���- ���.  ��

 �/��� ��/$! ��� ���� N�$�/� ������� �� C�4�-  -�"� �/0

 ����;% N�J*� ���� ����d�*�-  ���� ��/D ���D ���� �/0

 ���D ���-  {��� C��$D N�� �� �/� 	�� �D -���� � ���

�-  T4�$� <*Q� �� �� �a��� �� -�3�� ���4� �/0�- .�$D  

 �� ��
D �� z$� �H"mm10 �-  �H" ���D �� �D 2�0��

 2.��E�-  C�4��� ��/, �/�:� �� �*7�, � +�; C�4���  2.����

���� -F �� �� �a��� c�S� ���D �D �*O7� ]1[.  

���
� A��   

��/D �� ����������/�  1�� �� ��J�  �)F �� 9M$` ��

 297F��  ���� ��J4,*N �$� ��- �/0 (5'� :��/D �� 97F �

N*4�J�  ������ �� N*4�J� A�
, �� ��J� ��/� �B �� �D

 ��J� ��/� )*� � ��/� 
����� �� T`���- ���/, N� 9:;  �� �

-� 9D�� 
����� �� T`�� ������ 9:; c#� �� (I 2�$D

��/D �� 97F �%*4�J��*N  ���/��� �� �� �DN� )D��  T*@O,
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 ��$�3B ��)*� .9�� ������ �J��4� �/� ��0 +���� ��J@�

 �� ��0 �*'/,N�J*� �� ��
D ��*J� N�J*� 	�� ���O� ���

 
����� �$D�� +���� 96! �� � ��/� ��$�B�8 C�*� ������

 �*'/, ��)*� 	*��F ���� �� ���� 9�/�NOx  ��` �� �B ��

-�N� .�����0 +���� .�O����B e�V 	*$> 2  	��D ��)*�

 �� ��
D )*� ��0 �*'/, �*JD�/�/�10 ppm  ��� � ��/�

� ���/J� ���� �� )*� ���� 9�/� 
����� �$D�� �� T`�

5/1 ��O� �D ��/� �`�� 	�� �3�� 
����� ������� ��$��

 ���� �� N�J*�5/98 -� �`�� ������ ������� .�0��

�'/' ��*� <�/, ��$���8 C�*� �� 9�J� ��4 �� 97, ��*� 

 ��J@� C/V13  �� � ��8�� ���)8� �`��25  �� �`��38 

�*�� �`��.9�� �   

  

��A_�� ��%@  

�'/' -�J*'�,�D -O��, ��*���*� 2�6M0 ���� 
����� 2�� 

���, 2��$�B�8 C�*� ������ 2UHJ� -�J*'�,�D -O��,  

�B�J� =��,��  

 (http://combustionportal.org) 

 -6� )D�� <�/, 9��� 	��9��� �M�/,1������ 9Q, 2  ���

.���4� 	���, �� ?
D -6� )D���2  ��0 ���� �M�/, �@���B

������ �� �D �@���B 9J�� <*Q� ������ ���3  �/�$� ��

 ����$�B�8 �� ��0 �*'/, ��$�3B ��)*� �� .���� � ���D

-� -"����� �� 9��� 	�� �� ��0 x�H� ~���� .�0��  �/V

���$�B�8 ��/� �� -6D � 	*��/" P��, �D -"����� 56�7� �

-� 2�$�J� �@���B ��Q�� .3��� -'���8 .���4�  	�� .�0��

�'��� 2���6�/� �� 
����� �$�B�8 T��0 ~����  ����/,/� 2���/�

�����F T��4�� -6��� 
�����4 N� �  �� 
����� �� ������� 	*$>

-� I/> ������ ��������D  .�/0  

F G'�H� 29J7� �Q�` �� 9��� �� ��0 �h��� N:� � �������

N�  ���� ������� ��/� ��/� 9*�*D �� [/��� .���4� �/>

 �� [/��� .���#� � �����F T��4�� -6��� 
����� ����/,/�

                                                           
1 National Center for Manufacturing Sciences 
2 National Compliance Assistance Centers 
3 U.S. Environmental Protection Agency 
4 Stationary Reciprocating Internal Combustion 
Engines (SRICE) 

 � ���6�/� ���� ��0 ��8�� ��� �� .���#� � 	*��/" 2�B

�'���  �$�B�8 �� ��$�3B ��O��� �� [/��� ��������� 2���/�

 
�������$�3B �� [/��� ��������� 2���6�/�  ���� �H� �F ���

+�� � -�M$` 2����, ����6�/� 	D  ����Q� � ��$�B�8 ���

��$�3B ��O��� ��)*� 	�#�B  ���� ���6�/� �� ���� ���

9�/� ��0 �h��� 56�7� ��� �Q�` �� .9��  ���� �D ��

��0 ��8�� ��� �� ���6�/� /� �� -�'�H� ��*� �� 29�� ��

 ��)*� �� [/��� ������������ � ���6�/� b�/�� �� [/��� 5���M,

�B �� ��8�� ��O��� ��$�3B N� � ��  ��/� �� -,�!#V� 	*$>

1�� ��$�3B ��O��� �� ��*�/6; � ���D ���  -"����� ���

��0 ������F  ����O� -@$*' 9
J" �� �� �/�$� 	��� .9��

-� -� �B �� �M;��� �� �D �/0 /, � ��� ��/� ��������� �� ��

N� 9��� 	*$> 1�� ��$�� �h��� ���  	�/� .3/SQ� � ��

��$�3B ���D  �� -�
J" .��D ��*F 9�� 
����� �� -0�� ���

��:� )*� 9��� �'��� T��0 �Q�` 	�� .9��  2��:0 ����/�

-� ��:0 I#d�8 	�' � -������
*� 2����, 2-�M$`  .�/0

M, ����� �Q�` 	�� ���'��� b�/�� �� [/��� 5���  x�H� ���/�
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?$*' ����� �� yY� � ��0  <�,�� )D��� � ����������� -���

1�� �� �'��� ���� ��$�3B ��)*� ���D ���  x�H� ���/�

��0 �'��� � ���6�/� ���O� .9��  �� 9��� �� -�
J" ���/�

 ����/,/� � I/> ������ ��������D �� 
����� �$�B�8

�� 
�������8�� ��S��� �����F T��4�� -6�  	�� �� .9��

9
J"  ��������D �� [/��� 5���M, �h��� �� yF )*� ��

1�� � ����������� 2I/> ������  �*'/, ��)*� ���D ���

�B �� ��$�3B ������ ��*� �� .9��  

 -�6�7� ���/� �� -�'��� P��$� ��/$! 9Q, 9��� �� -�
J" ��

N� ��$�3B �/> �7� ��� � ������� ��/� ��/� 9*�*D 2�/� 56

9'��� �� -$*�� ��� P��$� ��� ?��,  �@���B 56�7� ���

 ��/� �� -�'�H� ��O��� �� )*� ��R�� 9
J" .9�� ������F

 ��/� �� ���; 	*��/" � .���4� � N*���� � 5���M, -���

��$�3B -� �H� �F ��� .�����F  


O��,� �
%V  

�� �� ���
0 �� ������� -'��� �� ��/$! �4��J� -
6! x�H� 

-��/0 .�"#!���$� �� ���F-�/� -��$��/, ���F �/� �� 

�ZD��� c�f .�� �� ���� yF �� 98���� ������� �� T*
�� 

newsletter@ici.org.ir C���� �$$D .  

$���� �%��� 	
���  

 $� fU ������ D�"� ������  ��� ��
���� $�  _��� o�a�  ��� 
���� � =����� �H�F�E :$��

.�H $�PA�� :�� =*����$� 

���� A���:  ��D����J�/$0/� #*:� A�$:� N��� 

XaB���� X�[ '�H 
� :�H '�I�  �!:�H��  

•  �� �a��� c�S� ���� �$*:� � 9����� .���d

��
����  

•  c�S� ���� �$*:� �� <�,�� ������������ -8�M�

(....� ��
���� �a��� GJ>��)��
���� �� �a��� 

• �$*:� ��/:,  

• �$*:� ����� ��:� � -��J�� ���*� �4� 

 

•  � )�� ��
���� -8�M�zero energy buildings  

• �����/,/� -$8 �$��M���  ��������� �� -��$0B)

16000 ������ )*'��B ��R���2�����/,/� �� 
����� 2

(�D��� �� -;��� 

• ��
���� �� �a��� c�S� ���D �����@���  

• e��!��
���� ���D 

• �� ���$F x#`�  

• �$
0/� C��$D   

    

 ����� ������ 	
���  $�3
! �� ����� D�A ��J�� :��A�H�F�E :$�� p�3- � �*<�YS  �!

f�,���*����A  �! .��@ $�PA�� :�� ����� �$ 
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 � ��RO��� �*,��� ���� 	�� �� +��� ������ ���O� 	*��$:�

 ���/�O��� � ��� � -
*0 � ?*��@� ����$0��D � -��$:�

.�$�0�� �/ � -6*
@, .#*SQ, 

o  ���� A��� -��Y
D -$8����Baxi  2�*'����

Giovanni Taglioli 

:�H�� �� ��� '�H 
� :�H 
q�$� r����  

• z$*J���$D �a/'/$@, � 
����� C/`� 

•  ���� � ������� �J��4�-�s��j*@F ��� ���

j*@F �� z$*J���$D+/��� ��� 

• �V/��� -,���� .����Q� 

DHW production, ventilation, heat loss 

• N�J*� ��);�-���V �� -O����� ��� 

• � ����; .����Q�∆T 

• Layout  j*@F �������*J�z$*J���$D ��� 

• N*� +������j*@F .3�S,�� -ODz$*J���$D ��� 

• �/*0 � ��j*@F -$�)R��; ���� ��*� ��/� .���)6�-

j*@F �� z$*J���$D ���+/��� ��� 

• j*@F �J��4�z$*J���$D -$*�� � ���/�� ���

  

:���`E W!�@ sFa� $� ����)  $����H �V�
�&� � �Y�!�B =���J� ��  $�3
! ���$��U ��OJ��-

 ��� 
���� � �I�>� =,��  �! =�F� o�a�  

	�� 2���4�@ 	�
�4! :�Y*��
� $� 	
��� $Fe� :�� �����) 
�F�) � W����� ZW����A �%%
<�

1395- (=4� =J�� :�Y*!�L-  

 N�� $� ����� ������ 	
��� �H�F�E  �! :$�� =,�<95 

•  ����%�� ������� �� �a��� c�S� -0�/�B ����    

•                  N" -��$:� +��� ������ �� �a��� �)*
� � -�/; �8�` -0�/�B ����  

• 9�/� N�J*� -0�/�B �����3/8 P��$` �� -����  

• +�� ?
D �� 
����� ����; T� -0�/�B ���� ��)8�OpenFOAM   

• C�� -0�/�B �����*F 
����� ����+�� ?
D �� ��7*�B ��)8�FLUENT    

• C�� -0�/�B �����*F �*% 
����� ����+�� ?
D �� ��7*�B ��)8�FLUENT 

• TMO� -0�/�B ����z�� ���-���� 9�/� N�J*� � -�����*� ��7� ��� 

• 9$h/68 ���8�$> �����D -0�/�B ����  

• �*�0 -0�/�B ����N�J*� �� ����-�M$` 
����� ���    

• �����/,/� �� 9�/� c�S� ���� �$*:� -0�/�B ����  

• � ��)�� �� -��$0B -0�/�B ����������D��� �� -;��� ������ ��*�
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$���� � :��) �! �U�����  

$�^� :�A���� $� ��A =�F� �� ������ ��3%
V  ��� 
����  ��� ���& X� :�$ 
q�$� 

 1�� ?� �� ������� �� �*S� �;�/� -�M$` ��RO��� ��44Q�

�����*� ���D �/���� �� e8/� -,����Q� 	�/�  	��,3�� �� ��

 ��0 �d��
Q� ��D� .���0 -��$�3B ��)*� 	���
D � �������

 T� ��� �h��� ��/$! �� x�V 	�� �D 	�� ��*� �� ����

 
����� ��@6
! ���� �$*:� ���� ���; -,�*6
! -,����Q�

�����*� �� ��� 9�/� ��  ��� �� �� ��7� ��� .���#� 	�8��

 .���� 9�/� :9�� 29�� ��0 -���;� -H*Q� 9J��

-��/'B �$�)� � ����� ����� ��� �����*� �� �� -8�)� ���  ��

-� T*
Q, 	�� �� �*D�, �� �� .�$D   �/OD 	*��� ����� �D

 	�� �� �;/, �� :��D ��:f� 29�� �*�� �� ��� ��$$D�*'/,

��$` �, 9�� 1#, �� �/OD 2T*J���F 9
� �� -"����� P

 9���� ���D �/����  �� ��0 �/���� ���� P��$` -'� ��/0

����! .#@O� ��0 .�$�J� �;�/� ��  � ������� ���D 2����

 	�� �� :��)8� � 9J��� .#@O� 	�� �6
; �� �� P��$` ��/,

�����*� �� ��� 9�/� �� �, N���D 1#, .�M'�H�  ���� ��

 -H*Q� 9J�� .#@O� ����� ������� � ��/, 	��,3�� �� �

N*$D �������. 

 �� -��� .���� 9�/� PH" �� ���0� �� x�V 	�� ����

�����*� �)*R�� ��� 	�� :�0 ��B��� 2��  �a��F 	�� ���;� ���� ��

 ���0� �� �� .�0 -,�*6
! � -O��sF � -,�4*4Q, �7� �� ��

 �a��F 	�� �� :��D ��O��V�� x�V 	�� ���;� �/Q� �� N�J*�

N�J*� 9
� �� �� �����*� -"�����  ��$�� ���D ���

��$�3B TMO� �D 	�� �� �;/, �� � N���� �/� ���  ���

�����*� TMO� �� 	�� �� 2���/� -
��" �� �*�0 �� ��  ����

TMO� �B A��� �� � N���D  �$�)� �� 2-,��**o, ����� �� �� ��

N�J*� �� -h); ��D T���, ��$�3B ND -��� 2���� ��0 .N�

�����*� ����6�/� ���D �/���� ���� ��0 ������� 1��  �� ��

9�/� N*�$, 1�� �� e*�6, ���; 1�� (Fuel Biasing) 

��3�� ��/� � (OFA)  x�V 	�� �� :��� ����� � ��D �DE

 � �)�� .�/` �� -�����*� -�B �'/' ��7� z�� ��);� -��
,

�*�0 � T*6Q, ?� �� ?� � ��0 ���� U��S, e4Q� 	�� .9�

	*'�� ���� ��� 	�� ���� :��D  ��)8� +�� ���� ���*F �� +��"� ���

�*�0 �� 2-,���� .����Q� A��� �� �D N���D -�/�  ����

�����*� ��� ��/� ��);� -� +��"� �� ���� �� �;/, �� � �$D  ���

�*�0 	�� �� ���B 9�� ��  ���6�/� ���8� -���� �� ���" 2����

0 ��
����� <��� N*�J� 56�7� ���. 

 -�����*� �� ���� ��0 -���V ��)8� +�� 2e4Q� 	�� ���� ��

���*F ���� �)�� �/V ��  +�� 	�� �� )*� ��$; 	�� �D �/0 ����

 �� x�V 	�� �D 	�� �� �*D�, �� �� .9�� ��0 ���� ��)8�

��:�  �� � T��� 9��� ��$
��/, � �/;/� .���@�� �� ��*�

�� ���FC  1�� �h��� �� ���" -,����Q� � -���, ���sF ��

TMO� ���� �*�0 �� G��$� ��/D � ��  29�� -"����� ���

N:� :��D �8�d�  ���)8� 2�a��F 	�� ���;� ������� 	��,40 

�����*� ��/, ��`�� ��/� �� 29�� �� ��  �� �a��F �$�)� �D

 ��� ��:> �, �� .�� c�f x�V �� T`�� -8�d� ��B��

;-� ���� ��0 .�/0  �����*� ��/, �D 	�� �� �*D�, �� ����

100  �� ���D �/���� 1�� 	�� �� ������� �� -,���R�143 

 �� ������ 9O���� :��D ��:f� 298�� ���/� ���)8� .���R�

 	��$> ��3�� �D �B 	
d m9�� 1�� 	�� ����)� �R��

0 ���/� -�/; �8�` 9�/� c�S� �� GM@� ��� ���*6*��. 

 Nh�" ���$� �*:0 ��7� �����*� �� x�V 	�� :��D �*D�, ��

 �d��
Q� ��D� �/� �� x�V 	�� .9�� ��0 -���;�

��0  2���*� N*�M'���! 2�$
�/@0 	*J� ���@
� �� � ����

 ��:O� �/MJ� 2-�/D��/� ���D 2-���:V ����� N��4'�/��
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��0 1�/D 2��*
��D 	*��B 2����$��� �#*� 2N*�� � ���� 

 ��0 -���;� �*S� �;�/� -�M$` ��RO��� �� ��@*� �
V�8

 -66
'� 	*� ���/$O; 	*
:� � 9J*� �� x�V 	�� .9��

���sF +�� ��,� )h�� -����/� �0 ������D ���.  

P�$� :http://iranetavana.ir  

����, ����O�:24/12/94  

 

t��^� ���$F*@  �$�F� TE �F� =��� 


6! ��R���� 1��)� �� b��7� -
��; 	��'� �#! 2����� -

 :9�� ����� ��R���� �� -��
��� N���� �� �/� IB ����/�

 9J�� <*Q� ��� 9��� #��D � �$D -� ��D IB �� ���/� 	��

B �� ������� ���� .9�� 	�� �� T*h���� � 	�)$� ��; �� I

 ���/��$�)� �� � 9J*� ���/� .�*6D ��/M, �� ���*�  ��*J�

� ����/ !.9�� ��&F ��@�� 9�/� -��; ���; 	�  -6� �/��D

 :��)8� ��/; ��R�7�60  ���/� 9�/� �)7� �� IB ��*'

�D �/0 -� ��7�� 900  .�� �� �� 98�J� ���/6*D10 

 .�$D -� -V 9!��  ��7� ���/� 	�� -;��� :��D �*D�, ��

 � 9������� ���
� �� 9J�� <*Q� -��/'B ��/� �*�.  

 2	�)$� ��*' ?� �� �� :��� ����� -
��;29  �a��� C�a�R�

B ��*' ?� �� �� �D -'�� �� �/0 -� �*'/, I96  C�a�R�

.�0 ���/� �*'/, �a���  9�] b����� 	�� �D 	�� ��*� �� ��

2N*�J� y*6R�� �� �B 9$�F 9�] +���� C�� �� � ��0 -��:; 

 � 	�)$� 	�)R��; ���/, -� 9�/� ��/$! �� IB :��)8�

�0�� -"����� ����/,/� �� T*h����.  

P�$� :http://www7.irna.ir  

����, ����O�:12/12/94
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Providing clean energy is one of the grand 
societal challenges. Today more than 80% of 
the global primary energy for transportation 
and power generation involves fossil-fuel 
combustion, with a slowly increasing fraction 
of bio-derived fuels. Combustion of fossil 
fuels increases carbon dioxide concentration 
in the atmosphere and it leads to undesired 
pollutants, including especially nitrogen 
oxides and particulates. Climate effects, poor 
air quality, and health issues have increased 
global awareness regarding these emissions. 
Because of the scale of energy needed, the 
increase of population and demands of 
emerging economies, however, it is hard to 
replace fossil-fuel combustion processes in 
the short term. Meanwhile fuel efficiency, 
alternative fuels, the decrease of carbon 
dioxide emission, and compliance with strict 
emission standards are the main issues that 
need urgent attention. In a discussion-
oriented, interdisciplinary approach, this 
international meeting will focus on some 
rapidly emerging and particularly timely 
issues in combustion, including increased 
efficiency, alternative fuels, and pollutant 
formation. To understand these issues, 

knowledge from chemistry, physics, and 
engineering must be combined: 
from Chemistry, because novel fuels and new 
efficient combustion strategies will lead to 
different chemical pathways and emissions; 
from Physics, because chemical pathways and 
reactive species must be identified and 
monitored with suitable diagnostics, and 
from Engineering, because practical 
processes define the vastly different boundary 
conditions. The meeting thus aims to provide 
forefront knowledge from different 
international foci, to reflect strategies for the 
future, and to form nuclei for joint research 
activities. The program composed of invited 
lectures by eminent international experts as 
well as contributed talks, selected from 
submissions, and poster presentations 

includes ample time for networking and 
informal exchange. A concluding discussion 
session will be devoted to identify future 
needs and perspectives. 

 

Instructions for abstract submissions 

• Abstract submission is possible 
from February 01, 2017 to April 15, 
2017. 

• Only abstracts in PDF-Format will be 
accepted 

• German DIN A4-format (Portrait) 
which equates to 210 mm width x 297 
mm height (8.27 in x 11.7 in). 

• No page numbers, no header, no 
footer 

Conference Topics 

• Cleaner combustion systems  

• Impact and reduction of emissions  

• Fuels, mechanisms, and aftertreatment 

Website: 
www.unibielefeld.de/chemie/cdcc201 
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ICCEUT 2017: 19th International Conference on Combustion, Energy 
Utilisation and Thermodynamics 

Paris, France 
January 23 - 24, 2017 

 

 

The ICCEUT 2017: 19th International 
Conference on Combustion, Energy 
Utilisation and Thermodynamics aims to 
bring together leading academic scientists, 
researchers and research scholars to exchange 
and share their experiences results on all 
aspects of Combustion, Energy Utilisation 
and Thermodynamics. It also provides a 
premier interdisciplinary platform for 
researchers and practitioners to present and 
discuss the most recent innovations, trends, 
and concerns as well as practical challenges 
encountered and solutions adopted in the 
fields of Combustion, Energy Utilisation and 
Thermodynamics. 

Topics of interest for submission include, but 
are not limited to:  

• Combustion and Energy Utilization 
• Combustion Fundamentals 
• Combustion Technologies 
• Combustion Diagnostics 
• Computational Combustion 
• Droplet and Spray Combustion 
• Combustion and Gasification of Solid 

Fuels 
• Pollutant Emissions and Control CO2 

• Capture and Storage 
• Clean Fuel Technologies 
• Clean Coal Technologies 
• Alternative Fuels (biofuels, hydrogen …) 
• Thermal Conversion of Solid Waste 
• Design of Combustion Systems 
• Internal Combustion Engines 
• Gas Turbine Combustion 
• Chemical Propulsion Technologies 
• Combustion in Domestic Systems 
• Fire Protection Technologies 
• Renewable Energy Systems 
• Energy Efficiency Improvement 
• Socio-Economics of Energy Systems 
• Social Acceptability of New Energy 

Technologies 

Important Dates  
Paper submission: July 23, 2016 

Notification of acceptance: August 23, 2016 

Final paper submission and authors' 
registration: September 23, 2016 

Conference Dates: January 23 - 24, 2017 

Website:http://www.waset.org/conference/2017
/01/paris/ICCEUT
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16th International Conference on Numerical Combustion 

April 3-5, 2017 
Orlando, Florida, USA 

Advances in computational algorithms, 
hardware, and software continue to have a 
revolutionary impact on the combustion 
sciences and permit the examination of 
scientific and engineering problems of 
increasing complexity. Detailed combustion 
simulations and models are now being 
considered as part of integrated system 
applications. The International Conference on 
Numerical Combustion will focus on the 
integration of theory, modeling, and 
numerical implementation in the study of 
basic combustion physics and technological 
applications. The distinct questions and 
challenges found in combustion and phase 
transitions arise from the multiplicity of 
length and time scales defined by the 
chemical, geometric, and flow ingredients. 
Physically descriptive, efficient, and accurate 
numerical modeling of complex phenomena 
and the design and implementation of 
complex, integrated simulation are the 
challenges to be addressed at this conference. 

The themes of the conference include, but are 
not limited to: 

• Combustion dynamics and instabilities 
• Detonation, explosions 
•  Droplets and spray 
• Emissions and pollution 
• Fires 
• Gas turbine, engine and furnace 

combustion 
• Heterogeneous combustion 
• High-performance computing of 

combustion applications  

• Ignition, quenching 
• Kinetics, mechanism reduction 
• Laminar flames 
• Material synthesis 
• Micro-combustion 
• New combustion technologies 

(flameless combustion, clean coal 
technologies) 

• Numerical methods for reacting flows 
and complex chemistry 

• Real gases, supercritical combustion 
• Turbulent combustion 
• Supersonic combustion 

 

Submission Deadline 

September 6, 2016: Minisymposium Proposal 
Submissions  
October 4, 2016: Contributed Lecture and 
Minisymposium Presentation Abstracts 
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Travel Fund Application Dadline 
September 23, 2016: SIAM Student Travel 
Award Applications 

Website: 
http://www.siam.org/meetings/nc17/index.php 

Objectives  
The aim objective of the 2017 7th 
International Conference on Future 
Environment and Energy (ICFEE 2017) is to 
provide a platform for researchers, engineers, 
academicians as well as industrial 
professionals from all over the world to 
present their research results and development 
activities in Future Environment and Energy. 
2017 7th International Conference on Future 
Environment and Energy (ICFEE 2017) will 
be held in Penang, Malaysia during January 
8-10, 2017. 
 
Publications 
 
Accepted and registered ICFEE 2017 papers 
will be published in Journal of Clean Energy 
Technologies (JOCET, ISSN: 1793-821X), 
all the papers published in JOCET will be 
included in Engineering & Technology 
Library, EBSCO, Ulrich's Periodicals 
Directory, BE Data and Google Scholar,Cross 
ref, ProQuest and sent to be reviewed by Ei 
Compendex and ISI Proceedings. Or Journal 
of Environmental Science and Development 

(IJESD, ISSN:2010-0264), and all papers will 
be included in the Engineering & Technology 
Digital Library, and indexed by  WorldCat, 
Google Scholar, Cross ref, ProQuest , CABI 
and sent to be reviewed by EI Compendex Or 
International  Journal  of  Structural, 
Civil  Engineering  Research (IJSCER, ISSN: 
2319-6009), and will be included in New Jour 
(Electronic Journals & Newsletters), Open J-
Gate, Index Copernicus  International, Indian 
Science, Research BIB Japan. The best paper 
result, certificates and award will be issued at 
the end of each session. 
 
Important Dates 
 
Paper submission (Full Paper): September 5, 
2016 
Notification of acceptance: On September 30, 
2016 
Authors' Registration: October 20, 2016 
Conference Dates: January 8-9, 2017 
One Day Tour: January 10, 2017 

Website: 

 http://www.icfee.org

 


