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v (��
I<0 +���83 : &13 �\%�' _E��83 \
>�� K
>, # ��9�7 !���� �, ��
I<0 �H� !C�� +�]< !��,CCHE2D � �7:� &13 C�

+,���G �!� +���83 #� &13 # ^`
P� &�* &13  !� k – ε�3 ��6, ��,. ) �(��< 4]53 +, �
��, _�J�W�; !��,2 ���G T�7((.  

- !� �1  '��T  !" " ��1 "
+� 
>�Z������ 	 
1 ��� '�> N�� �CCHE2D  

- !� �1  	 '
 "�� ��=1 ��?�@� "
+� !��� E���D '�>��� 
�, '��T 

+�2� +, �$�#iD K9� �>B� X�G (� +�2� K�,(#� C� ���I
�� �, /�5�3 +��P�#( C� �,�B
�� �C�, !(���,  &�
�"9� K��
�� &�;�; !(���,
1< +
P���D . NL< (� +% (�* ����)3 ( ��� ��6�3 (�$<  C� 4c23+�2� 4*�23 �C�1�� +, �1< !(���,  ��9�7 !���
3�(�D !��G

.�Z !#( �, 1�%�; K9�
��, # 1< +
P���D ��! ��9�7 ��H�; ���
, �; ��, +��P�#( ����
3  �, �( :%�3 C� :9�G !��#��� # +9���H !��
�(�5% $9���- ��% ��(�, +��P�#( �
>, M% # ��.  ��� �%t +, XCE��3C _13 +, +7�; �, +r9(� C� �7#�P (�G1��3 ��9�7 \%  !��

 1�)�C�1�� �,�H �7#�P ��9�7 �,��1< !��G ( _13 +,4 �C�1�� K�5r�� # ���� #� ���� 15��3 /0 ��9�7 �
3�(�D K915) !��G
, (� ��3C _13 K9� (� 4c23 $< (� ��9�7 =�� �
3�(�D !��, # 4c23 (�6) (� !(���, +���� ��L3� �65; ���9�7 !18, �(�3 �C�

�<�� ��7# +8��c3. ��� !��G �C�1�� !��,�  ��9�7 =�� # C� /0 ���
���;�V a5� ���� Easy QTM �C�1�� YP�< #  !��G
1< ���I
��.  &#17 (�)1 (��� �1< ��(#0 (�%?3 a5� ���� _�AB�3. �C�1�� !��, ���
�� ���9�7 ���� =�Z� !��G  a5� ����

 _�]H l9 �w1� K9� !��, # +
-�G (��Z /0 ��9�7 NP�� `3�% !18, #�)l9�I�; ND +,��3 ( q~� # +
P�� # �'��* �0 !#( ���
��
���
�� ��m��Z +�'�3 �� (� �; 1< SA� 3�%` +,�7 ���,�Z K�5r�� # 1<�, OC�� �#1, # K%���9�7 ���� �<���, !��, �}�� (� -

'�� C� ��9�7 !���) ��� N +,�7 ���,�Z \� # ���( �; !��, �( +��P�#( =�� (� �9�7  +, �
>, M% �; /0 bc� C� ��9�7 �<���,
 NV��-2/0 �4/0 �6/0  #8/0 1<�, +
<�� �3��; �=�� C� .+L59� +, �[� ��9�7 (� �,`�� !��  }�� M�
B3 ^�2� (� ���� (�123
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Z
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
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��@
3 /0 o���� (� K�5r�� # +��P�#(  ����� #\*`; �, &�* (� f��
3 ���� ����  4c23 ��)4c23 �� }�� +, +7�; �, ( NZ�1'
 (�6  �j%�1' # +c2�10 !#�>3 NV��- �, +c2� �C�1�� �/0 =�� C� 1< !��G . 

 �;�V a5� ���� ���
�� ��� �%t ��9�<Easy QTM  �67 +� (� �+c2� �� (�)&�* # }�� �=�� ( �( ���� (�123 &���%
�3 +]��J3 5%1 .��r�D ��#1J3 (� :%�3 C� :9�G �, ����� +
I<0 _���9�7 # �,`�� �,� +, +7�; �, ��# 18, (� ���� �+��P�#( �#(

=�� (� ���* !�
��( (� ���� �9��23 C� f2- (�)�� +, # ��, ����� �cP �, �2�� # }�� 1< ���I
�� M�
B3 !�� . +7�; �, K�5r��
3 C� # ��� !18, #� &13 +L59� +,�3 ��6, =�� K����� �C�1�� $B, (� �"5� �JV # �"5��# (�[53 +, ���,  C� ���I
�� �, :�� !��G

+c2� a5D O#(  4c23 K�����3 ���� C� _�]��J3 (� # +
-�G K�����3 �2�� !�
��( (� 4c23 �� }�� (� M�
B3 ^�2� C� �!�
1< ���I
�� �W�� .  

N	�D 1-  !�Z�$" :��P��
�+0 \�$ *<�$ Easy QTM  

"��
�)  
 !� �1  ���3 *<�$ �d) �c

'��T  

 �.< '��T !� �1  ��� "

E���D  

 !� �1  
1��� %�T ��� "

'��T  

 =�� # ���� $"5�
��9�7  

m/s10 0.15-10 m 1- 120 s 

  

  
�6� 3- !� �1  `��=� �  
��.1 ����� �1�&"	
 ��?�@� "
+� !��� E���D '�>��� 
�, '��T  

  

 &#17 (� +% (�* ����)2(� �3 �1���3 +r9(� C� �,�H �,� �, �7#�P ��9�7 !��, ��<  ����� N�]Z C� �9���
3�(�D �/�5�3 1� !��
�C�1�� /�5�3 +��P�#( +8��c3 �(�3 �C�, !�6
�� # �1
,� # (�%?3 4*�23 (� ��9�7 =�� # �,� ��� �1< !��G.  
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N	�D 2. � '��T !� �1  E���D 
�" 	 �.< ;*<�$ '�>��� 
�, ��"�=���?�@� "
+� !��� K9�P� `��=� 
" !�  

 `��=�

!� �1  !�� '��T  

*<�$  

 
"�.< 

2/0  

)m/s(  

*<�$  

 
"�.< 

4/0  

)m/s(  

*<�$  

 
"�.< 

6/0  

)m/s(  

*<�$  

 
"�.< 

8/0  

)m/s(  

 *<�$

 f$+��

)m/s(  

 �.<

 E���D)m(  

 E���D 
�"

)m3/s(  

 `@=�)B(  

 `@=�)C(  

`@=� )D(  

`@=� )E(  

`@=� )F( 

'"	
	  

 `@=�)A( 


D	�&  

6/1  

64/1  

55/1  

47/1  

 -  

 -  

27/1  

38/1  

29/1  

16/1  

 -  

 -  

9/0  

15/1  

09/1  

98 /0  

 -  

 -  

45/0  

83/0  

43/0  

63/0  

 -  

 -  

08/1  

25/1  

09/1  

06/1  

 -  

 -  

52/1  

94/1  

67/1  

5/1  

63/1  

41/1  

85  

85  

85  

85  

85  

85  

  

-  '"�< N�� 
" 
��-$�F� �6-� ��?+�CCHE2D  

����  1< ���5� +% (�* &13 (�CCHE2D +L]< # ��1�3 +�15� �P�� !��, X�� l9 C� �;�8��c3 #���Z !15,  !�:"3 (�:-�
$�D   ���5� �J; �1�C���DCCHE-MESH�3 ���I
�� � ��<. ���� �#(# C� qD ��15� !�� +�2� C� NV�' !(���, X�� f�J3 +,  (�:-�

O#( C� ���I
�� �, �[� �(�3 ��#1J3 ���C�3 K��8; # !�� ]��J3 # !�]7+L]< �;� 1< !15, . # XCE �Z� !�5]3 �, +L]< +5�6, ��8,�
|�A
P� ��3C  +
-�9 +,(�[53 ��� �1< /�B
�� �_�]��J3 X�"��.  NL< (� +% (�c����)4 ( #)5 (��� �1< ���� ����  +, +7�; �,

X�� !��, �%��, l; ���' �+8��c3 �(�3 �C�, �`D NL<  /�B
�� +L]< 1���; (�:-�1< )Zhang and Jia, 2009.(  

  
�6�4.  �  
��.1 
��-$�F� �6-�)Mesh( ' �� !�� ��&�$ "
+� !���
 ����� �1�&"	
 ��?�@�  

  

�������� ���� )Mesh( 
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�6�5.  
<�#�
  
��� E	
" '�.1 
��-$�F� �6-�)Mesh( ' �� ��?�@� "
+� !��� 
" ����� �1�&"	
  

- ��-�  E���D '+Z?  '��$  

 (�:-� X�� f��; ��9�7 !���� !C�� +�]< N'��3CCHE-GUI  ��� �9C z�< +,)Zhang, 2009(:  
 N9�- ����P��- # �#(#Geo� ��9�7 +��#� f9��< \�[5; )��� K�9�D # ���E�, /0 C��; !�,C S9�W #( �C�1�� .����,!��G  X�"�� !��

 &#17 (� �1<)2(� ��9�7 !���
3�(�D \�[5;  )���
I<0 &13 /�B
�� ����3C X�G # (�19�D�� ��9�7 +]��J3 !�,C +]��J3 &�3�-(� 
!C�3 f9��< \�[5; +��P�#( �7#�P # !�#(#  )/0 bc� C��; �(�G1��3 ��9�7 �,� (!C�� +�]< !��7� #.  

  

-  '"�< N�� 
_�$ 	CCHE2D  

 X�"�� �,&13 (�, K915) &13 a9�
� �, M�
B3 !���
3�(�D ��H�; ��(�, # !C��� !18, +�'�3  !�1� &13 �"5��#CCHE2D  �; ���
$�D (� &13 !�cP 1V(� �-�* C� �C�1�� # &13 _���[5; |�AP (� �(�1��
�� �c9��< ��9� w�* C� # YB�3 ���
3�(�D �5�,  !��G

 ���
3�(�D+,190 ��7#  )(�L�� # !#�>P ���1392 .( (� (�[53 K91,�+8��c3 �(�3 �C�,  !�,C S9�W ���@; +�W�-).�>'�
3�(�D K9�; (
 �5��B; (�123 C� ���I
�� �, ��9�7 !���� �,)�9��JV _�1���3 ( +53�� (�034/0  �;063/0  �0 ���@; #�, (�123 ,+ C� �130 ���

 _E��83 +53�� (�033/0  �;052/0  K�5r�� {19��G +>9�23 ��8,� ���@; ��;�]��J3 +L]< �P�� (� +9�D f9��< K9�
6, K
<�� !��,
19��G &���� +L]< .��G �E�V�  ���* !��(���, �Z`; C� +L]< (� ��)I ( �W�� #)J (�3 ��7�, ��91L9 �,  1590�, w�83 ��G �� # 1590

�Gi9# ��� ��P w��*� &��� (�6) !�� .��G ��18; +) �� K9��,�5, ; +, # ��&��� �0 4]  +��P�#( �W�� 4c23 (� �1< ��"9� !��
+�]< ��9�7 !���� # �1< 1���; +L]< �1<�, �
��,  (� !���@; +% 1,�9 +3��� �"�0 �; 19�, 1590�- K9� ��(�� !�;E�, �Z� ��1< !C��

 ���� �1���3 &13 �7#�P)Zhang, 2009.(  ��18; ��1< 1���; +L]< ���% �;:9( !��,I  #J   �( �� +��#� ���' C�)420×48  ( &13
+, �
��' (� K9� # ���� �1���3 &13 �7#�P (� !���@; +% 1< ���� +3��� �9�"�0 �; 1590�- K9� {���% �;:9( # v(�P +% 130 ���

 �;�]��J3 +L]< ��8,�)500×55 (1<�, .&#17 (�  !��)3 ( #)4(�C�1�� �9��23 �  �1< !C�� +�]< # �1< !��G !��,9�7 ������)V (
 ��9�7 =�� #)P(!�,C S9�W ���@; ���' (� � +L]< ��8,� ���@; # ��� �1< +>9�23.  

  

������� 	
�� 

 ������� ���������������� ���� )Mesh( 
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N	�D 3 -  E���D *<�$ ��� 
�, ����=�)m/s ( '��� I��V ����� *?�c 
"	 "���  
��-$�F� �6-�  

  

N	�D 4-  ��� 
�, ����=��.<  E���D)m ( '��� I��V ����� *?�c 
"	 "���  
��-$�F� �6-�  

 

���� �3 �1���3 o�- &#�17 C� +% +��G  ���<$�D �9��23 K9�
L9�:� 1���; �;�]��J3 +L]< +, ��� ^�,�3 �_�1���3 +, �1< �5�,
 ��8,� �, �1<)500 ×55 (+�]< ��9�7 !���� # +53�� (� !�,C S9�W �, �1< !C��)033/0  �;052/0 .( &#�17 +, +7�; �, K�5r��

a9�
� # (�%?3  +% ��� ���' (� K9� ��(�� �;�]��J3 +L]< ��8,� ���@; +, !�
�% ����>' ��9�7 =�� _����@; 19��G YB�3 &13
 !��9C ����>' ���9�7 ���� 49C�; �
3�(�D)+��P�#( .�Z �823 ��#1J3 (� |�AB, (��� ���� ���� +L]< ��8,� ���@; +,.  

- N�� 
� 
�) 
����
   

+, a9�
� �+3��� (����� �, &13 C� �130 ��� �C�1�� !��  �8�]* (� �1< !��G)���3 ���' (� ���� C� �1< !��G ��(  +>9�231<  �Z� �;
+�]< (� &13  !k��� S�< # =�� ����� !C�����G (�L<0.  

`��=�  

!� �1   '��T

!��  

 *<�$ ��� 
�,

 E���D)V (

!� �1  !�� '��T 

)m/s(  

 E���D *<�$ ��� 
�,)V(N�� f$+� !�� 
��� a�, )m/s(  

 "��� 420×48   "��� 500×55  

 '���)063/0 - 

034/0(  

 '���)052/0 - 

033/0(  

 '���)063/0 - 

034/0(  

 '���)052/0 - 

033/0(  

 `@=�B 

 `@=�C 

 `@=�D 

 `@=�E 

08/1 

25/1 

09/1 

06/1 

93/0 

13/1 

91/0 

88/0 

96/0 

16/1 

04/1 

94/0 

95/0 

15/1 

05/1 

02/1 

07/1  

21/1  

12/1  

1/1  

`��=�  

!� �1   '��T

!��  

��� 
�,  �.<

�� )P (

!� �1   '��T

!�� )m(  

 ��� 
�,�� �.< )P (N�� f$+� !�� 
��� a�, )m(  

 "��� 420×48   "��� 500×55  

 '���)063/0 - 

034/0(  

 '���)052/0 - 

033/0(  

 '���

)063/0- 

034/0(  

 '���

)052/0 - 

033/0(  

 `@=�B 

 `@=�C 

 `@=�D 

 `@=�E 

 `@=�A 

)'"	
	( 

 `@=�

F)
D	�&( 

52/1  

94/1  

67/1  

5/1  

63/1  

41/1  

73/1 

18/2 

83/1 

64/1 

87/1 

62/1 

64/1 

15/2 

75/1 

53/1 

76/1 

51/1 

65/1 

16/2 

77/1 

59/1 

8/1 

54/1 

59/1  

11/2  

73/1  

47/1  

7/1  

45/1  

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

582 

(�[53 K9� !��, ���I
�� &13 �Z� �,�9C(� !��, !(�30 O#( #� C� 1< .O#( #� P 4,�3 K�����3 (?7 C� 15;(�]��c )RMSE(  #
=�c3 !�cP 1V(� K�����3 )MAPE(  +% �0 f,�#(��� N9t z�< +, ��:  

                                                     

∑
=

−=
n

1i

2
eo )QQ(

n

1
E.S.M.R

              

 �+���83 K9� (� +%oQ �8�]* (� �;�1���3 (�123 � #eQ��� &13 �;�]��J3 (�123 �.  

                                                                    
∑

=

−
=

n

1i t

t 100*
y

ŷy

n

1
E.P.A.M

    

 �+���83 K9� (� +%ty # �8�]* (� �;�1���3 (�123 �ŷ��� &13 �;�]��J3 (�123 �.  
 &#17)5 (�Z� ��:�3 �9�(�% #  C��; ���9�7 ���� !���
3�(�D �(#0�, (� &13)=�� ( ��(#0 !k��� S�< # /0�3 ���� �( 1��.  

  

N	�D 5- 	 
� �>��� 'r�1  I�� 	 �� �.< ;E���D *<�$ ����=� \���1  '"
	���  N�� �  !"�#�$  ��k-ε   	 ��


���� 	" ]�$  '
��� RMSE  	MAPE  

'r�1  I�� ��� 
�,  �� �.< ��� 
�,  �� E���D *<�$ ��� 
�,  �	
 Q+1  

0008/0 

044/0 

116/0  

062/0  

075/0  

027/0  
RMSE 
MAPE 

  

-  [F� \���1 	  

- N�� 
$
�� E���D 
Z�#�� '�>  

+�]< !��, =�2J; K9� (� +,���G �7:� &13 #� C� ���
I<0 &�2
�� _E�' !C��  &13 # !� K-ε ���I
��1< .����  NL< (� +% (�*
)6 ( ��� ��6�3+�]< !(�30 a9�
� ��9�7 ���� !C��) ��8,� _����@; # ��
I<0 &13 +, �]>� �
3�(�D K9� !E�, ����>' +, +7�; �,

��9�7 #���Z +L]< ( !�� &#17 (� # +>9�23 ��
I<0 &13 #� K9� !��,)6 ( #)7 (&13 !�(#0�, a9�
� �C�1�� a9�
� �, ��
I<0 !��-

 M�
B3 4*�23 (� �1< !��G)B �C �D # E(��� �1< +>9�23 �.  
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*
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$

 :
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��
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�
� 

��

K
-ε

  

  

 N
�

� 
�� 

*
<�

$
 :

 �
��

��
 '

��
$

 �
�-

�

��
 "

�T
 *

D
(?

 
'

 
  

�6� 6-  *<�$ : ����� 
 "+.1
�/7 
"  `@=�)B ;C ;D  	E (�� "�T *D(? N�� 	" ' ��  N�� 	 '  K-ε  

  

N	�D 6 -  E���D *<�$ ��� 
�, ����=�)m/s (�� "�T *D(? N�� 	" ' ��  N�� 	 '  K-ε  

`��=�  

!� �1  !�� '��T  

 E���D *<�$ ��� 
�,

)V (!� �1  !�� '��T 

)m/s(  

 E���D *<�$ ��� 
�,)V(N�� f$+� !�� 
��� a�, 

)m/s(  

 �� �6-� "��� 500×55  '��� I��V 	)052/0 - 033/0(  

�� "�T *D(? N�� '    N�� K-ε  

 `@=�B 

 `@=�C 

 `@=�D  

 `@=�E 

08/1 

25/1 

09/1 

06/1 

93/0 
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�% �Z� !�(�� +��P�#( .�Z �823 ��>Z |�AB, �+��P�#( �(��9� ��#1J3 (� ��9�7 =�� _����@;k-ε 
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-  $�#iD K9� (���6, �, !��G  �;�]��J3 _E��� l�3�59� !�1� !18, #� &13 l9 C�)CFD( X�� +, �CCHE2D ��9�7 !���� �
+�]< �8�]* �#( ��r�D �C�, l9 (� /0  !C��19��G NV�' a9�
� # &13 !(�30 �,�9C(� C�$�D (� �( +
-( (�L, !�1� &13 ���,�Z � -

 ��9�7 !���
3�(�D �5�, /0���� 1�9�;.  
- ��G ��18; +) �� �� &��� �0 4]; +, #  ��9�7 !���� # �1< 1���; +L]< �1<�, �
��, +��P�#( �W�� 4c23 (� �1< ��"9� !��

+�]< ��G ��18; $9�:-� �, ��9C �(�� !�;E�, �Z� ��1< !C�� ���� C� !�
��, ��18; ���  # �1< �<���, ���9�7 !��+"�
� (�  # _`D
l�LI; _(1Z ��1< v��B
�� !��(����� �;E�,1�(�� !.  T�W�3 K9� ������C�1�� 4*�23 (� �;�1���3 # &13 !�(#0�, a9�
� +>9�23 C�-

�1< !��G  YB�3 �
��,19��G .:9( ��(�1��
�� ���' C� 1' C� ��9C �( �;�]��J3 +L]< 19�]� ��� �%t ��9�<  �;#�I; ��9� ��9C �����
O#( ���3 (� !�1� !��  &�AI��)��
>>G (�7 �, \%�' _E��83��9 (� +"�
� �9�6� �<�� 1���B� ��7#.  

-  ����>' ��9�7 ���� 49C�; �
3�(�D +% ���' (� ��(�� �;�]��J3 +L]< ��8,� ���@; +, !�
�% ����>' ���9�7 =�� _����@;
 !��9C)+��P�#( .�Z �823 ��#1J3 (� |�AB, (�(�� +L]< ��8,� ���@; +,.  

- +�]< !��,C� ���
I<0 &�2
�� _E�' !C�� +,���G �7:� &13 #�  &13 # !�k-ε  &13 f��
3 (�* +, +% 1< X��83 # 19��G ���I
��
+,���G �7:� ��
I<0  �(��9� ��#1J3 (� �3� ��� S��53 ��9�7 #���Z N% (� ��9�7 =�� _����@; # ���� 49C�; �(#0�, !��, !�

�(�� !�
�% �Z� +��P�#( .�Z �823 ��>Z |�AB, +��P�#( . +7�; �, �?��3 �[� +, &13 �7#�P +,  =�� _����@; �(#0�, !��, 1�(
��#1J3 K�5) (� ��9�7 ���� 49C�; #  ��
I<0 &13 ��9��k-ε =�Z���� �;.  

- (� 4*�23 �&#� .�Z �7#�P �; X#� +��� fP �j%�1' ���� �(�17 (� �7(�P &���% +
-�G(��Z # �; !�6
�� &���% �]9�2; �#1, ���@; 
�3 1��3 . K9��3 +9���H ��9�7 !E�, _(1Z �15�� ���� �191D 1<�, .��� K9� �3� �0 ��� +% N�-#�D !�� ���� (� �W�� 4*�23 4Z�# 

+��� (� X#� .�Z +, ���' +8��; +
-�9 �1��( # �9��23 ���� K�, #� 4c23 ���@; ���15) {�(�1� K�5r�� S�< ��
]>� !E�, �
>,  #
�#1J3 ���, K9� +�'�� C� +��P�#( f��; �(��9� �� # X1� $BD /`�� (� �'��� /`��  ��� �, 19:3 �<����.  

  

- !��"�  

!(��;� T .( .)1383( .+��P�#( ��1��3�� # ��1563 �;�3123 &�V��:�B,0 ��� ����6; �X�� ��) �  # R�P �x�I' �1L��#iD
!(��:�B,0.  

y �!#�>P.+'�� � � ��G) .1393 .( &13 !��,(�% !��5��(CCHE2D  �&#� ��) �/��( &�2
�� # ��9�7 !C�� +�]< !��,(�% &�j3 �,
��G:3�� ������� ��� ���G:3��.  

y �!#�>P.+'�� � � ��G.� ����(�P �.. �!��<(� �.X ��J
- �) .1392 .( &13 f��; /��( # ��9�7 !C�� +�]<CCHE2D +�"3 �
��%�6< ������� ����9� /0 $�#iD.  

X ��,�@3.� X123T  �.� �LP�% �L�3 # �X. )1389.(  ���9�< ! +��P�#( (� �,��( ��9:7 &�' +
I<0 ��9�7 !���� !�1� !C�� +�]<
&13 C� ���I
�� �, CCHE2D  !�(�3 +8��c3:  l��#(1�� K�"�� ����9� l��#(1�� q���I5% K��6�  ����6; �C�,�� +��P�#(

.(13 ��,�; ������� ����9�.  
� �����]� l�3.�7�' ��!15%  �.X ����
���D �. �)1391 .(&13#� !C��+��P�#( (� ��9�7 !���� !18,^#�B3 !��+5L-� ���I
�� �, !�

!18,#� &13 C�CCHE2D K�, (�5��� K��6� �C���� ����) 1�6< ������� �+��P�#( ��1563 ������.  
X ��J
-) .1390 .( �, ��9�7 !���� !C�>�13CCHE2D � ��8�]* �#( ��r�D l9(�!(��:�B,0 ��1563 X��� ��3 $9��� K��
I. 

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

587 

 ����:���1) .1385 .(!��,(�% !k��#(1�� &�V� .16�3 ��#��- ������� �16�3�\��C�� ��).  
X �!�6,� �7��) .1387 .( .�Z (� ��9�7 !�1� !C�� +�]<90 �:-� X�� C� ���I
�� �, +7(� CSSIIM ��1563 ��3 ���5% K�3(�6) �

���6; ������� ������. 

+'�� � ��G) .1380 .(���6; ������� ���-��@7 �1L���� �!�
%� +���( �/�5�3 +��P�#( !k���-(�3�mk. 

Booij, R. (2003). Measurements and large eddy simulations in some curved flumes. Journal of 
Turbulence. 4(1), 8-16, doi:10.1088/1468-5248/4/1/008. 

Bridge J. S. (2003). River and Floodplains: Forms, Processes, and Sedimentary Record, ISBN, 978-
0-632-06489-2, Wiley- Blackwell, 504 pp. 

Issa R.I. and Oliveira P.J. (1994). Numerical Prediction of Phase Separation in Tow-phase Flow 
through T-junction. Computers. and Fluids. 23(2), 347-356. 

Zorkeflee, H. (2007). Application of 2-D Modelling for Muda River Using CCHE2D  ,International 
conference on managing Rivers in the 21 Century Solution Towards Sustainable River Basins. 

Hasan, Z. Ghani, A. and Zakaria, N. (2007). Application of 2-D Modeling for Muda River Using 
CCHE2D,  2nd International Conference on managing River Basins. 

Jia Y. F. and Wang S. M. (2008). CCHE2D: A Two Dimensional Hydrodynamic and Sediment 
Transport Model for Unsteady Open Channel Flows Over Loose Bed. Technical Report NCCHE 
TR-2008- 01, NCCHE, University of Mississippi. 

Shettar A. and Keshava Murthy K. (1996). Numerical Study of Division of Flow in Open Channels, 
J. Hydraul. Res., 34(5), 651-675. 

Steffler, P. and Blackburn, J. (2002). River2D – User Manual , University of Alberta. 
Wu W. and Wang S.( 2009). Mathematical models for liquid-solid two-phase flow and Sediment, 

Int. J. Sediment Research, 15(3), 288–298. 
Zhang Y. (2009). CCHE-GUI – Graphical Users Interface for NCCHE Model User’s Manual – 

Version 3.0, Technical Report No. NCCHE-TR-2009-01, Mississippi University, MS 38677. 
Zhang Y. and Jia Y. F. 2009. CCHE-MESH: 2D Structured Mesh Generator User’s Manual -

Version 3.x, Technical Report No. NCCHE-TR-2009-01, Mississippi University, MS 38677 
   

 

Archive of SID

www.SID.ir

http://www.sid.ir

