
  

  

 

 

�
�

��
� 

��
	

�

 

��
�

�
�� 

� �
��

��
�

��

 

8
9

 �
��

 �
49

 �
��

��
 �

4
 ��

��
�

��
 �

13
98

 �
 

!"
 �

17
5

-
18

2
 

*  :�����	
��� �� ���� ������ ������ �������a_shamsi@gut.ac.ir  

 : ���� !����20/07/96                                                    

 :(	�)� !����19/09/97 

����'  (�)*� + ,�- .�)/+� 0��12 �' .�* � ��)0� �*�03�4 50��6 .���  
   


���07�6 ,� -/*'/*  ��
+�����  ��	,-����� �+��.�� /�0��12, �+��.� � ��  ���3��� �/�0��12,/�	�� �  

  

���9  

	���� 45��6� 	027 -� 8�9 �����: ;����� ��<�� �9 =>�?� 8�� ��- � ����� A��� B�69 �+ C�D 	��E� .F G+��� ��H9� -� �-�
�I J
���0�� � K��
+�

�	� A��� 	> L���+ � 8�� B����M �����
+� � ����� �	� A��� C�D 	��E� B�	9 .+� ��D ��<�� �O�P -� B��Q� ��+	1R� -� ����
+�  �
 	, ��	S �F�� ����

�� ��<�� �	� C�D B�69 �+ 4�T
U� �� ���	��E� �  45��6� .+� ��D ��<�� �
 �� /��M�+ 4��V �9 4�T
U� 8�R> ��+� 	9 WM5 ����+�Q� ���D .��D

J��	� � ���� 4��V �9 �0
XD� 45��6� � W�
���� � W	F Y�O9 F �9� /�H�� � ��+	1R� �O�P �>�M�9 � C7 	�)� .���	, ��+�Q� ��7 	> �� B���Z ��	

���.9 J
���0�� [�> \9�� ��+�Q� B�	9 ���+	1R� �>�M�9 �� ���X
+� BM�+  A��� B�	9 L���+ � 8�� B����M ���.9 ��7 �]U3� ��	�� 4�6 � M� �69 .��D

�	� A��� L���+ � 8�� B����M 	��E� �9 .��� +�9 ����
+� � ����� ]U3� ����Q� -� �� �> /�H��  �9  ��+	1R� ��M�9 �1.35  /� B��� �^O�  ��  �V��

� �� =��H � ���7 �� �� �V�� -� ���7 �� /� ����� ��7 �9 ��� ��	F �9� 4�	��E� /�H�� ��  .�D�9  

�:/+ .�; .���4: ���.9 B��Q� ��+	1R� �BM�+L���+ ����M �8�� ����M �.  

 

Optimization of an Axial Flow Compressor Performance with Change of Lean and 
Sweep Angles 

  

Department of Mechanical Engineering, Golpayegan College of Engineering, Golpayegan, Iran 
A. Asgarshamsi 
 

 
Abstract 
In this research, by coupling a Navier-Stokes solver with the genetic algorithm, an automated design procedure is prepared to change 
the three-dimensional shape of the rotor and the stator blades of an axial flow compressor. The lean and sweep angles of the blades 
are considered to change the shapes of the rotor and stator blades. The structured computational grids are developed based on these 
files. Setting the appropriate boundary conditions and using the mixing plane, the computational domain is prepared. Then, the 
steady state and compressible mass and momentum conservation and turbulence equations are solved. In each case, the isentropic 
efficiency and mass flow rate of the modified compressors are computed. The objective function of optimization algorithm is 
calculated based on the compressor efficiency. After a specified iteration number, the optimum values of lean and sweep angles are 
achieved. The proposed method results in 1.35% improvements in the compressor stage efficiency in design point while; the change 
in mass flow rate is 1% in comparison with the original compressor. 
Keywords: Optimization, Axial Compressor, Lean Angle, Sweep Angle. 
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