
   

 
 

 

 

 �
���

� �
��

�	
 
�

���

�

 �
�

��
��

 �
��

�
81

 �
��

 

47

 �
��

�	
 


4
 
�

��
�

��
 


13
96

 �
"

#$
 


13
5

-
14

2
 

*  :�����	
��� 
�� ���� ������ ������ �������rafee@semnan.ac.ir  

 :
 ���� !����27/02/95                                                    

 :(	�)� !����15/06/95 

 �() *�	 +��, �- ./�+, +�0�� 1�2-+� / +�0�� 1�3�-��4 ��-+� �5�67-���8 / .)�9 ���+,

�:; ��,/� <���= �) >
	 .(  
  

 .��2� ���8  �,-����.��/��� 0� �1����� ���-��� �2��3. ��4-��� 2�	�� �2��3.  

�?	:@ A��B(  �.��/��� 0�,-���� ���-��� �1����� ��4-��� �2��3. �2��3. 2�	��  

�2C� �B( D/�*  ������
.� ���-��� �1����� ��4-��� �2��3. �2��3. 2�	��  

  

���
E  

 ���5� 6���� �.�	78���� �� 9�/ 0� ��: �����/ ;��� 0��	7 	�<
� =�>�	. � 	�<
� =�,���� ��?� @A. 2��	B 0�4�� 0?�. ���/ C��
� ����5� �7 �D�A
��  �

8��. E,F (�� ?� .
.� ��/ H�,�� �I�4-���?�(VOF)  ��?� @A. 0?����� 
JB 	K� ���� 0?� �� 2��	B �� ���L
.�  0�J��MMM� C��MM
� .
.� ��/

 �4
L/�	k − ϵ�������
.�	k − ϵ	 RNG، k − ϵ Realizable�	k − ω		� ������
.�k − ω	 SST  �I�4-���?� C��
� �7 ���?� @A. 
�>N� 6��>� 0�	7

@A. 9� �	� �� �/ 9O�F �,�
� 6�� ��I�4-���?� C��
� � 0?�. ���/ ?� ���� 
.� �7 P� @A. 9� �	� C��
� ����5� �7 .
.� ����	: ����5�  �� 9O�F P�

 8�� �7 �J-���?�k − ϵ  �� �I� �� 2�-� C��
� .
.� 	� 1��Q� ������
.�. 
�>N� ��/�7 �� 	�<
� =�,���� 2��	B �� 0� ��F�� �� ��/ ���7 R�� ��?� @A


.� 1��Q� ����7 �I�4-���?� C��
� �7 8�F 6�� �7 . ������ �3� �4
L/� 0�J��� ��
 � �� S�L�� ��������I (	� � 
.� 	�<
� =�>�	. 2��	B �� 0� ��F�� ��

.��I� �T��� 2��	B ?� �7�U ���7 R��  �	���� 6��V3Ik-ε  ������
.� �� P� ��?� @A. 
�>N� 6��>� ��0�I �7� .
.� ��/ �.�	7 WD
X�  

�F(/ 5�. :.���= ) ����. E,F (�� �0��Z 0?�. ���/ �	�<
� �>�	. 2��	B ���?� @A. 2��	BVOF.(  

  

Numerical and Experimental Study of the Gradually and Rapidly Varied Flow over a 
Wedge-shaped Bed in Open Channel 

 
Faculty of Mechanical Engineering, Semnan University, Semnan, Iran A. Saeedi 

Faculty of Mechanical Engineering, Semnan University, Semnan, Iran E. Ghoushchi 

Faculty of Mechanical Engineering, Semnan University, Semnan, Iran  R. Rafee 

 
Abstract 
In this paper, free surface flows over a wedge with gradually and rapidly varied depths in a rectangular open channel are studied by 
comparing the simulation results and experimental data. The volume of fluid (VOF) method is used to model the two phase flow. 
The results of the standard k-ε, RNG k-ε, Realizable k-ε, k-ω, and SST k-ω models were compared experimental results. The results 
show that the standard k-ε model gives better results in comparison with experimental data. The results of the simulations are very 
close to the experimental data at the gradually varied portion of the flow. However, at rapidly varied section of the flow, the 
turbulence models fail to predict good results. Performance of this model in different volumetric flow rate is also investigated in 
detail. 
Keywords: Free Surface Flow, Rapidly Varied Flow, simulation, Volume of Fluid (VOF). 
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