
 

 

 

1 

 
 

 
 

 ��
��

��
� 

	



�
�


� 
�

��
�

 	
��

��
 �

��
��

6
8

� 
�

��
4

4
 �

��
��

 �
2

��
��

� 
�

13
9

3
 �

 
!"

 �
1

-
7

 

  

*������	  
��
�������������� �	� ���� ����: Habib_karimi63@yahoo.com   

 

 %&�' ()
 *+,- ������./���01�2� ,3+ �- 	�41�� ,�5 6��
 	7�8,4 9��,� *.�: 	
�,-  

�+. ;1�  

  

�.,0+1� </�18  �
� ��� ��
! ��� "#�$� ��� ��� �%��&� '��
��   

	��,8 =�7>*   ��(� �
! ��� ��)���%��� �*�� ���#%�- ,-�� ����$ �%��&� '��
��  

  
����@  

 ./
0 1�2% 3�4 �� �)
5 �
6 7(�� 8���6 �� '��
�������9��!� �5� 
) ���:9 ������ ��; 3
�% 7��) ������ <���* 3
=��� �
�
=� >�� �� ���?��

 >�#�@%� A�� >��B:9 .�%� ��6 ��
D�%� E
F G2% 
) H��� G2% <I�
J� K���� 7��) <
L�M� K���� '� (� .�%� 
�N�$ ���0 
J�
2� ����

� ��J�� .�%� ��6 
�N�$ �
� 
) 7O��� � .����� ��!�%��� <I�
J� K* 7��)P�
� ��5�	�4
�Q� "���� �5� "�R ��
9���� �H�� 
���� �$�S) �

 TU
6 � 
�N
� .�:J� K����� ��V �7��
�6 7
9�����
������  W��X �8%��� �-%
� ��V 7
9����:� <��F 
) "� Y�
�� � 
�N�$ ���0 �%��) ����

�� "
 � Y�
�� .�%� ��6 ����� 
�� � �V�% 7
9 K�N��� � Z
�2F� 
�� ����S� �� �JX�� � 8%��� �-%
� ��V ��	�4
�Q� "���� �5� 
) 
� �9�

�� ,��SN� 
[DF,9
� "
��? �%� >��
� �� 
���
* �� .�)
� �� � ,��SN� <���* 3
=��� "�S�� �
�N
� .�:J� K����� ��V ,��SN� 
) >��B:9 .�)
�

�� ,9
� �V�% � 
�� 7(�� 
�I ��
MX.�)
�  

 
�A+/*�0  :*���8�)
5 �
6 ���� H�� ./
0 1�2% ������� ��; 3
�% ������� ��
? 
)
?  

 
Numerical Study of MHD Flow and Mixed Convection of a Non-Newtonian Fluid 

Flow Along a Vertical Wavy Plate 
 

K. Javaherdeh 
 

Associate Professor, Faculty of Mechanical Engineering, GuilanUniversity 

H. Karimi Lecturer, Mechanical Engineering Group, Islamic Azad University, Roudsar- 
Amlash Branch 

Abstract 
In this study, a numerical study of mixed convection of non-Newtonian fluid and magnetic field effect in 

constant heat flux boundary condition along a vertical wavy surface is investigated. A simple coordinate 
transformation to transform wavy surface to flat surface is employed. A cubic spline collocation numerical 
method is used for present analyses. The effec of magnetic field, amplitude wave length ratio �, the bouyancy 
parameter, generalized prandtl number and power law viscosity discussed and show graphically as skin friction 
coefficient, local and average Nusselt number.results show when imposing the magnetic field effect the local and 
average Nusselt number increase near the leading edge. Also with increasing the generalized prantle number the 
rate of heat transfer increase and the thermal and velocity boundary layer thickness decrease.  
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