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�)%  ��D
�� �A3� �$%  !��,�� � �2���� K�)V �� ����� ����� K��,�?� �� �A3� ��)� 1��	8.  

�)+!� 3
$!� :b
 5 .
2 ./�, 'V+��
% '�
1
� ':/�� '�
����  

  

��)��  

      P��� �� ����)- cA� !-�� �7��/ [@3�� 1� 1� �)� c�I
@� �� 1=!Y �j),��$�8 [,�=� ����. ����- +�3��� �V�* P��� (� �4� 

(� ���)� ���@� cA� �� ��7E- �G�@� �j),��$�8 � [�!�$� ����� +� ��%�� $):��$A�1381.( f��-�� P��� � +�3��� f��-�� Z� ~N��� 

 $���M � �?=!�k [�� 1� 1� ���)/ ��$�
� 1
@��� �� $%��. 0�M���� � ����- ��	�� �.� $�,)- ��8$���!; +�3��� � e�I
3� �� 1� 

1?I3 �F�!=  ()* 	���� (� [�.8� �V�= ����)=!� [��.  ��D
�� (� e$� �8� ��!2- �)R�� 1� ����!� +�3��� 13L�� �� 1_)* ����8 

1� $
�; �� �B
@ �8� +��2�� ��$%�� (� (��!�� �� K��,�?� �j),��$�8 1�V)- ��)� ��!
 1
;!C [��.  !�8  e$��  ���!2-  ��!��  Z�� 

1_)* ]�= [�$� ��$�� � �4.� [�� ��!� 1_)*��8 !B�� ��)= ������ 1
%�$3  $%��)����4.8 � �NF��:1384 (� n(L [�� 1� 

[EV � ������ Z� e$� ��
 (�  ��D
�� �� 1_)*��8 !B�� ���!� ��)� � �)�(� ��!
  !��C �) �
$��F �  :�$�.E�1388 .(��  ����� 

P�� �8� :��!2- !8 �%�� 1� �� X��!% �.�7
� !R3��)� ���C(�� !
5�� 1
%�� � 	�3 ��8!
����M ������!- �� !R3 ��  �!��B�  H���
3 

�� 1� [��
�� Z��	3!- $8�)= �)�. P�� ��
��F (� 17.F P�� �8�� [�� 1� c8 X��!% �.�7
� � c8 �;�!C)�	�;  ()*��8 	���� �� 

�� !R3 ���!�C �  �N/ !� �� (�  �����8 �����  �B
@����8 �!
���$�8 1�9q- ���)%.        ����!�� �)�R�� 1�� ��$��
� ���!2- X�����
+� 8��  ()* � ��8	��� ��WW�
� X�)- ���� $
�; 6���� � [��  $��!C ��A�5�M �j),��$�8 .P��      �)3��
 !�� ���
�� ���!2- ��8

Archive of SID

www.SID.ir

http://www.sid.ir


 
 

683 

 

�� e)7�� � [7/ $�%�� . Z� $�3�� 	����  ()* 1� O�-!- ��$�3������ (�� 1 %���� P��� n�3 1� ����� �!� Z� ����� 1� $   1�� $%��
 ��13���� �� K�)V �� ��� �-L)E- � !��q- 	����  ()* �� !8�T +)�� � +�3��� �F�!= K�)V 1� � �!�C ��!C . ��� O�-!- ��$�-

P�� [DC ��)-�� �-L���� � X���� ���% ��!2- ��8 � ���� ��7E- � 1�	2- (�  ��D
�� �� 1� $�%�� Z� K��V)W= � �)F)� K�/N��
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�$*1599     �� r��D-�� !s��$�* � !�
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 #�)%1 : 	�� G�
R+� 3
+c����8(
J� ���� ./�,  

 ()*!�( n�3  [*�@�)ha(  
  !��� !?


}?@.8)Km(  
 X�E�

 ()*)Km(  
 18�!�� e)�

�7V�)Km(  
���)Lit/s(  

 r�D-�� !s��$*
 ()*!�()m(  

 r�D-�� �
�$*
 ()*!�()m(  

Chb1 25/84  04/1  51/5  49/2  7/2  59/1762  39/1617  

Chb2 07/78  1  13/5  35/2  5/2  93/1767  09/1634  

Chb3 02/807  21/3  18/16  48/6  6/26  25/1786  69/1655  

Chb4 81/812  22/3  63/13  97/5  3/27  84/1820  69/1650  

Chb5 31/407  28/2  67/9  41/3  5/15  27/1986  26/1763  

Chb6 25/86  05/1  35/5  52/2  2/3  82/1980  14/1746  

Chb7 08/568  69/2  13/12  5/3  1/23  15/2086  80/1787  

Chb8 23/385  22/2  67/9  73/3  10  42/2050  06/1638  

Chb9 24/158  42/1  25/7  28/3  5/5  54/2003  86/1617  
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Chb10 26/252  79/1  22/7  8/2  5/8  75/1944  66/1611  
��  ()* 25/4458  54/7  13/31  45/11  8/155  15/2086  53/1598  
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     e�$F �� P�� ��� H��
3 ����.8 � L()= P�� �� +�3��� O�!_ ����- ��!� n(L ��8!
����M3 [��  $%  ����.  
  

�)%# 3 :�7 ���7 5 ��	 /� ��:
�  K
d�(��)+� �
�),�� �� :/�� <���8(
J� ���� ��J��  

 ()*!�( n�3 
[*�@� 1� 

)Km2(  
��B3��� P��� 

13L�� )mm( 
��B3��� ���� 
13L�� )C( 

r�D-�� 
+�3���(mm) 

c2* +�3��� 
)��	8 O�4�!
�( 

��� 
(Lit/s) 

O�!_ +�3���%  

Chb1 0/842 152/0 19/4 100/2 84/4 2/7 65/9 

Chb2 0/781 153/5 19/3 102/0 79/6 2/5 66/4 

Chb3 8/070 155/2 19/1 104/1 839/9 26/6 67/0 

Chb4 8/128 156/8 19/0 106/0 861/2 27/3 67/6 

Chb5 4/073 168/5 18/1 120/0 488/6 15/5 71/2 

Chb6 0/862 165/9 18/3 116/9 100/8 3/2 70/4 

Chb7 5/681 175/3 17/6 128/3 728/8 23/1 73/2 

Chb8 3/852 136/7 20/4 82/2 316/8 10/0 60/1 

Chb9 1/582 159/5 18/8 109/1 172/7 5/5 68/4 

Chb10 2/523 156/8 19/0 105/9 267/1 8/5 67/5 

��  ()* 44/583 160/4 18/8 110/2 4912/6 155/8 68/7 

  

     e�$F �� P�� ��� H��
3 ����.8 � ��4�� P�� �� +�3��� O�!_ ����- ��!� n(L ��8!
����M4 [��  $%  ����.  
  

                   #�)% 4 :�7 ���7 5 ��	 <�� /� ��:
� �
1
�  K
d�(��)+� �
�),�� ���8(
J� ���� ��J��  

 ()*!�( n�3 
[*�@� 

1�)Km2(  
��B3��� P��� 
13L��)mm( 

��B3���  ����
13L��)C( 

r�D-�� 
+�3���)mm(  

c2* +�3��� 
)��	8 !
� O�4�( 

��� 
(Lit/s) 

O�!_ 
+�3���٪ 

Chb1 0/842 152/0 19/4 10/7 9/0 0/3 7/0 
Chb2 0/781 153/5 19/3 11/0 8/6 0/3 7/1 
Chb3 8/070 155/2 19/1 9/8 78/7 2/5 6/3 

Chb4 8/128 156/8 19/0 10/0 81/0 2/6 6/4 

Chb5 4/073 168/5 18/1 12/3 50/0 1/6 7/3 
Chb6 0/862 165/9 18/3 13/0 11/2 0/4 7/9 
Chb7 5/681 175/3 17/6 13/3 75/5 2/4 7/6 
Chb8 3/852 136/7 20/4 7/8 30/1 1/0 5/7 

Chb9 1/582 159/5 18/8 11/4 18/1 0/6 7/2 
Chb10 2/523 156/8 19/0 10/7 27/0 0/9 6/8 
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��  ()* 44/583 160/4 18/8 9/4 421/1 13/4 5/9 
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.�7��
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�3���
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!
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O
�4�
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)
!
�,
 !�

 
1�3�o

(  

O
�!_

 
+

�3���
 

% 

Chb1 0/842 1681 1617 152/0 19/4 0/1 0/003 0/003 0/0001 0/002 

Chb2 0/781 1741 1634 153/5 19/3 0/1 0/004 0/003 0/0001 0/003 

Chb3 8/070 1724 1656 155/2 19/1 0/0 0/003 0/025 0/001 0/002 

Chb4 8/128 1786 1656 156/8 19/0 0/0 0/004 0/029 0/001 0/002 

Chb5 4/073 1927 1763 168/5 18/1 0/1 0/005 0/019 0/001 0/003 

Chb6 0/862 1898 1746 165/9 18/3 0/2 0/005 0/004 0/000 0/003 

Chb7 5/681 2005 1788 175/3 17/6 0/1 0/005 0/029 0/001 0/003 

Chb8 3/852 1975 1638 136/7 20/4 0/2 0/003 0/012 0/0004 0/002 

Chb9 1/582 1917 1618 159/5 18/8 0/2 0/005 0/007 0/0002 0/003 

Chb10 2/523 1870 1612 156/8 19/0 0/2 0/004 0/011 0/0003 0/003 

��  ()* 44/583 2005 1599 160/4 18/8 0/1 0/004 0/173 0/005 0/002 
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�� <�� �
N��� ��	 ��:
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     �����M [�@3 1� O��!_ ��
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%�� .    1�� 1�F)- ���
����M �� :1�,�?� ��)�  ()* (� ���!EV $��(�� � H��
3  ��� (�  ���.-P���� !R3 1�  ��D
�� ��)� ��8 P�� $�� L()=2�
3 :1  �!
A�

�� P�� !��� 1� [�@3   ()* ��� �� 1�,�?� ��)� ��8���G ��� 1 [�� . e�$F ��  $�� [�� 1� ���A3 ��$/� 1@��I�6  $�� [��.  
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 #�)%6 :<�� ��

���8(
J� ���� �`�, /� .)�7 D�� �5 ��)e� 
5 	5 �Q �
�  

 (�$3� H��
3�!�C  ��
��F  ��4��  L()=  

���� $*�� 
 c2*

���� +� 
(CM) 

 O�!_
+�3��� 

 ���
 X�)
�
(Lit/s) 

 c2*
���� +� 

(CM) 

 ���
 X�)
�
(Lit/s) 

O�!_ 

+�3���  

 c2*
���� +� 

(CM) 

 ���
 X�)
�
(Lit/s) 

O�!_ 

+�3��� 

 c2*
���� +� 

(CM) 

 ���
 X�)
�
(Lit/s) 

O�!_ 
+�3���  

Chb1 80/8 0/34 2/7 0/003 0/0001 0/002 9/0 0/3 7/0 84/4 2/7 65/9 

Chb2 76/2 0/35 2/5 0/003 0/0001 0/003 8/6 0/3 7/1 79/6 2/5 66/4 

Chb3 804 0/31 26/6 0/025 0/001 0/002 78/7 2/5 6/3 839/9 26/6 67/0 

Chb4 824/4 0/32 27/3 0/029  0/001 0/002 81/0 2/6 6/4 861/2 27/3 67/6 

Chb5 467/7 0/35 15/5 0/019 0/001 0/003 50/0 1/6 7/3 488/6 15/5 71/2 

Chb6 96/5 0/36 3/2 0/004 0/000 0/003 11/2 0/4 7/9 100/8 3/2 70/4 

Chb7 697/6 0/39 23/1 0/029 0/001 0/003 75/5 2/4 7/6 728/8 23/1 73/2 

Chb8 303/3 0/35 10 0/012 0/0004 0/002 30/1 1/0 5/7 316/8 10/0 60/1 

Chb9 165/3 0/36 5/5 0/007 0/0002 0/003 18/1 0/6 7/2 172/7 5/5 68/4 

Chb10 255/7 0/35 8/5 0/011 0/0003 0/003 27/0 0/9 6/8 267/1 8/5 67/5 

 ()* �� 4702/7 0/35 155/8 0/173 0/005 0/002 421/1 13/4 5/9 4912/6 155/8 68/7 

  

��+�� � I�5� +G  

     P�� (�  ��D
�� ()* �� �8$�� ����!� J7
�� ��8  O�7k� 1� �!Y :[�� ����� ����� K��,�?� �� $�D� ���@� �%�� ���� $
�; ��8
 ()* j�!M &��I� �� 1�,�?� ��)� ��8�)5� �� ����� ����� ��8    �;����3 �  ��-)� �����  ��� ����� 14��� �� � $�
@8 ��� ���� $
�;

��7E- ��!� 1� $�
@8�.3 �;�� �4�j),��$�8 ��8$�%��) :�C$3(�� ��AF K��(�1373 .( !B�� ��)� (�   ���� (� O����� P�� +��
3�
P��+� ����!� [AF 1� ���8 8��  $% 1
;!C ��� 1�  ()* 13L��$3�: [�� �45� ����: ����.8   ��4��	3 !���I� �8�C 17V�* n�
��

�.3 ��53 !B�$4� 1� [�@3 �� $�8� .�� O7?� ��� �� �� !�� ��� [7/ 1� �).3 1VN= ��)-���)/ �) !8 �� !o�Z P�� (� �8�   �!����3 
�� K��D
� !B�$4� ��$%�� .P�� ��� (� n�$�!8 ����.8  ���.8 �� ����� � [��  $% 1�A- �V�= 6���� �� �8     ����
 ��.�7
� X��!�%

��  ��D
��J�_ ��  ��).8 !B�� 6���� �� �A3� (�  ��D
�� � $�%��[��  �!.8 �8����!� �� ���8) :�!
��1372( .n(L !�u 1� [��  1�� 

H��
3 6�
�!- f)�� 1� �� [�� �
%��  �����8 13�(�� �!
���$�8 )x�!�
�� <�!C��$�8  +��3���  �E?��( �  	��3   ������ <�!�C ���B3 

�� $%�� �- ��)
� �)?� 6�
� r�D-�� +�3��� �� 1���E�  �).3 � ��8����!� n�23�  $% X�)- ��� P�� �� e!
��  �)�.3 .   (� ��V�* H���
3
c8 1�$I� ��  $% !�u K�I�IE- H��
3 (� n�$4��8 �� 6�IE- ��� ��� �;!�� P�� ��!
A� ��)�/ 1� �� L()= P�� � ���$3 �3�)=  :$���


5�� 1� �,�* ���� �;!�� P�� ��!
A� ��)�/ 1� �� ��
��F P�� K�I�IE- !   !
�����M 1�� �)�9� P�� [���@* �� ��,� 1� $���.3
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K [��  �)�. �� 1�V)- e�* !8 1�P�� (� 1� �)%c� � ��)�  ��� 1� 1F)- �� ��!2- ��8  ������ ����� K��,�?� �� �A3� ��)� 1��	8
 �A3� �$%  !��,�� � �2���� K�)V �� c��7
� � ���)8 � +� X��!% �� �A3�  ��D
�� ����.8 � �)%  ��D
��    �����.8 � K���D
� ���8

�!�C ��!
 !�� �����%��� !R3$� !B�$4� �� �A3� 1@��I�.  
  
  

O5
��  

r :�7�;�.] :����D,� :.r :���- : .1391 . P�� ����!�      ()�* �� �8$��� ����!�� J�7
�� ���8   ����� $�
�; ���8 .    ��7� 0���.8 ���,��
������)��$��M 1��)- � �)�; :n)7/ .(x!�.  
� :�NF��.n :�!
%)% ����).E� :.n :�)|�,�� : .1384 .0�MP�� �� �� H��
3 1@��I� � ��W/ 14�% �� 13�8�� +�3��� ����   ���!2- ���8

���7�@� 	�!��  ()* �� . Q3�!D�� ��.2�MANN ��!�� Z�,��$�8 �/)�W�.  
� :�!
��. :1372 .�� ��� ����-1RE, c.�	� ()* �� �� $���( $� ���� $
�; 	�!�� ��8��� .����M$%�� ����%��� 1��3 .  �
���V  �B53��

��ADV� .142].  
 :��!A- :+� 6D%  (�� [�!%1390 .0�!�  �Y �;�!C)M)- � �;�!C)�	�; P��	C .127 1EDV.  

1,�$�/� :$3� .1388 .P�� ����(�� �� ���-)� � ��4�� :��
��F ��8+� ����!��  )� 	����  ()* �8��(� .    � n)�7/ ��7� 0���.8 ��.2�M
��!�� ����	���� ��$�A�.  

{ :���Dk.�.�!� :g : ��(.{ :�E
; :.� :��$�* : .1389 .P�� (� �V�* +�3��� !���I� 1@��I�    ��� ��� ���!2- ���8   �� ���
�� ���8
�),�- 	����  ()*- ��$3� . ��.5%� ��$�A� � n)7/ �7� 0��.8��!�� ����	���.  

n :�)M$.E�.r :�7/$3)=� :.n.n : ���( �F�@3 : .1386 .+� ����!��8�  ()* ����
��F � ��4�� P�� 1� ���� $
�; ��8 .  ����.�� ��.A3
!���- 08�� � ������ �!��!� .+� � ������ ��$�A� �.23� :!�8�� $�A%  �B53�� :���!�.  

n :�$.E�.� :�
$�F : .1388 .I� 1@��I� ��� �� L()= ��!2- P�� (� �F�!= +�3��� !��� ()* �� ��
�� ��8 ��
�� +!k 	���� ��8
��
@7C .��!�� ����	���� ��$�A� � n)7/ �7� 0��.8 ��.2�M.  

n :��$A� .1381 . $7F :��!���� �j),��$�81��!A-  �B53�� K���5
3� : .401].  
 :�(���5� ��AF K��(�1373 .��� 1@��I� � �2����P�� �!���� ����!� ��!� ��!2- ��81RE, !s��$* ��8  ()�* �� ��   	����� ���8

P�� �;!�� � 1=!�O���� ��8 . :K�I�IE- � P()�� [3����121].  
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