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Abstract  
Controlling the unsteady effects of fluid flow (water hammer) is one of the most important 
monitoring factors for structural protection of transmission pipelines. These effects are 
controlled by surge tanks, air chambers, pressure relief valves, and check valves. Generally, 
the critical points are detected by simulating the unsteady flow of the fluid, and accordingly, 
optimum positioning of the control devices is decided. Among the search methods, Genetic 
Algorithm (GA) is an effective and robust method to solve highly complex optimization 
problems. Here, for the first time, GA coupled with an unsteady flow simulator is used to 
optimize the number and capacity of surge tanks in a pipeline system. In addition, the pipeline 
diameters are optimized for their best performance. 
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���G��� ? D�H� #���$ >$��* ��	� 
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rqr/qx hhh/td r|m/ru `rq/qu dq`/mh duq/ht !��0)B&=Y�5 �(
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!��� ��* >�,�H���* �* �� �,�� >�&-� �� !���	�L �	�4-� ��* �F*��
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�-�"* �� 5,�� %$� �* �� �H 5��0� �	�4-� ��* � �,�H � %�1 Z �� >* �
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�5��H��1	1 5��,H� �-�"* ��	 ��� D� � �,H � H � � �,H � � �� �� #���$ ! � 
�ar 9$��>� 

)���(

?�>� !��� 
) ���� ��@

)���(
���
) ���� ��@ 
?�>�> !

)���(
q/|�|/xdt 
r/|�|/qu| 
t/|�|/`t`h 
u/||/urr| |/dmxr 
x/|�|/dhhm 
|/`�|/r`| 

�1	1 s7 �-�9�)? ��(|||/m`m/q|` |||/qxd/qmd 
���� �� H�* !��� � �� � $)��H W(`tq/qmud/q

����� � ������� ���	�
 ���

Archive of SID

www.SID.ir



35

100

150

200

250

300

1 6 11 16 21 26 31 36 41F < F����

( 
��)

��
G+

�� ���� ��
t=0.00sec
t=0.796
t=1.592
t=2.389
t=3.185
t=3.981
t=5.175

���H��$ >��, y	E� � ��  � #���$ �� � N6 ,� M����T��� �	 

�*��} �� G� >Z��: �� >$ $� �	�Q 6 �� � �� �G� ��FE A����
 �� R0Y%$� .A%��+E	� A��,�+� � ��90� ����+� �* %0�E ��� ��
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>��  �"H� y &��� � �FE A��,+� �� >+* � �� G� �-�9� �Q  XH� �� ,�� *
%$� 5,NH 5� &�$� �	6 �F*�� �� #�D��� M�	U �* >1 �� �-�9� ��.

�*�} �� G� �-�"* ��,+� ��* 5�J�Y ? �D�H� #����$ ;�� �� ���
 �* �=-�� 5��,�H� ��* A%$� s���� j�: >=�1��,�� � >��H M /GN� 

���� >B��* 9�H �9G� �� #XZ �.y �&��� �� �O �� �' >-+� ��,* �
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