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Abstract 
In this study optimization of objective function of axial compressor by using Genetic Algorithm with 

weighted method has been investigated. The effects of variations in combination of different weighted 
coefficients of objective function on optimization have been carried out. The objective function contains linear 
isentropic efficiency and static pressure rise coefficient by considering mean stage diameter, angle of inlet air at 
rotor and flow coefficient. In each steps of optimization the fitness function is created by weighted coefficients 
and the new objective function is produced and the new optimization problem has been established.  The effect 
of variations in weighted coefficients on objective function was studied. Results showed that the objective 
function has been reduced in each step which explains the optimization has been achieved. 
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Ê»�Äf§�³���¿{Â���{�Ã|���¯}��]Ze�Á{��Y�Ã{Z¨f�Y�Z]��]Ze�,ÓZ]��
Ä�]Y��c�Â�]�Ê¿�Á�����Ê»�{ZnËY��]Ze��´¿ZÌ]�Ä�]Y��¾ËY�Ä¯�{Â�

{Â]�|ÅYÂy�¶¯��Â��Ä]�¥|Å���É�Ä�]Y��Ê���]����]Ze�½YÂÀ��Ä]
Ê»�Ê¿�Á�\ËY���ÉY�]�d·Zu�Ä��¾f§�³���¿��{�Z]�¥|Å|�Z]���

����������������������������������� (1 ) (1 )1 2F W W Cb   ������������������������� 

1W�� Á2W�Ê»�¥|Å� �]Ze� Ê¿�Á�\ËY���Z]|À� ��¾ËY� ¾ÌÀr¼Å
Ó{Z »�Ê¿�Á�\ËY��Ê»�Z��Y�Y���Ë��c|ÀÀ¯�  

0 1, 0 1 , 11 2 1 2W W W W       

�������ÊuY���ÉZÅ�|Ì«  

������Ä¯�{Â��Ê»�h�Z]�¥|Å��]Ze�ÉÁ���]�Ã{Z¨f�Y�{�Â»�ÉZÅ�|Ì«
Ã{Á|v»�Á�|�Z]�Ê «YÁ�ÊnËZf¿�É�Z��ÄÀÌÆ]��Y�¶�Zu�lËZf¿�ÉZÅ

|¿�Ì³�ÉZm�Ê¬�À»�ÉY�Ã�Z]��{�Ã|»M�d�|]���
�����µÁ|m��{����Ä¸X�»�ÊuY���ÉZÅ�|Ì«�½Z�¿�É�Z��ÄÀÌÆ]�É

d�Y�Ã|��Ã{Y{�
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�µÁ|m���ÊuY���ÉZÅ�|Ì«� �

0.35

0.75 1

(1) 0.182 (1) 0.293

(2) 0.3 (2) 0.52

(3) 10 (3) 35.0
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� µÁ|m� �{� Ä¯� �Â�¿Z¼Å��Ê»� Ã|ÅZ�»� � |ËZ]� {{�³bC�

�ÉÁZ�»�ZË��f³��]�É�Y|¬»�Ä�Ì¼Å��
��|�Z]�Äf�Y{���{�Â»��Y|¬»
��Y|¬»��Y�Ä¬^��Ã{�Z]�ÉY�]���¿��
����Y�Á��f�Ì]�
��Ê»��f¼¯��

|�Z]� ��¾Ì]�Ä¬^����Âf»���«�ÉY�]���
���Á���
���|Ì«��Y|¬»
d�Y�Ã|��Äf§�³���¿��{�ÊuY������

|Ì«ÉZÅ�Ê»��Y�«�Ã{Z¨f�Y�{�Â»�Ä¯�É�´Ë{�ÉÁZ�»Z¿�Ì³¿|��\Ë��
�ÂeÁ��Ä]�{Á�Á��{�YÂÅ�ÄËÁY��Á�½ZË�m�Ê»�Z]À|���¾Ì]�\Ìe�e�Ä]�Ä¯

�ÉZÅ�Ã�Z]�
���Ze��
���Á����Ze���|¿Â��Ê»�Äf§�³���¿��{���
��
�������ÄÌ·ÁY��Ë{Z¬»�Á�ZÅ��Ì¤f»��
����Y~´»Z¿� Z]�c�Â�]�¥|Å��]YÂe� �{�Ê���]� {�Â»�ÉZÅ�Ì¤f»�É

Ê»� ¦Ë� e� Y�� ��¿� {�Â»� ÉZÅ|Ì«� �Ë�ºÌÀ¯��{�Â»� ÉZÅ�Ì¤f»
ÄÀÌÆ]� Á� ¶Ì¸ve� �{� Ã{Z¨f�Y� µÁ|m� �{� É�Z������Ã|�� Ê§� »

d�Y���Á�½ZË�m�\Ë���,�Â��b¼¯�Ä¬^����Âf»���«��Ì¤f»�Ä�
�ÂeÁ��Ä]�{Á�Á��{�YÂÅ�ÄËÁY��|À�Z]�Ê»���

��
µÁ|m���ZÅ��Ì¤f»  

(1) : (2) : (3) 1X D X Xm    

��

���ÄÌ·ÁY� �Ë{Z¬»� ¾ÌÀr¼Å���Á��� ÉY�]� ÊuY��� �Ì¤f»� Ä�� É
�µÁ|m� �{�É�Z�� ÄÀÌÆ]� �{�cZ^�Zv»����Md�Y� Ã|�� Ã{�Á� ��Z]

��ZÆq� �{� ¥|Å� �]Ze� cY�ÌÌ¤e� ½YÂfÌ»� ÄÌ·ÁY� �Ë{Z¬»� �Y� Ã{Z¨f�Y
{�¯�Ê���]��Zy��Ì¤f»�®Ë�Ä]�Y��d·Zu���

��
µÁ|m���ÄÌ·ÁY��Ë{Z¬»� �

�ÄÌ·ÁY��Y|¬»�����������������������������������������Ì¤f»��
( 1 ) 0 . 2 30

( 1 ) 0 . 4 20

( 1 ) 2 2 . 00
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�cZ^�Zv»�¹Zn¿Y��{�É�Z��ÄÀÌÆ]��Á���É�Ä�¬¿�ÉY�]��Ë{Z¬»�¾ËY

|¿Â��Ê»�Ã{�]��Z°]���
��
�����Á�hv]lËZf¿� �
����,�Â��b¼¯� Ä¬^�� ��Âf»� ��«� �Ì¤f»� Ä�� ¾f§�³� ��¿� �{� Z]

M� �iY�Ê���]� Á� �ÂeÁ�� Ä]� {Á�Á� �{� YÂÅ� ÄËÁY�� Á�½ZË�m�\Ë���ZÆ¿
Ê»�f»Y�Za�dÌ�Z�u�½YÂe��Ä¬^���Z�§��ËY�§Y�\Ë���,Ã{�Z]�ÉZÅ

�¥|Å� �]Ze� Á� �Â��b¼¯�d·Zu� �{0.51 2W W � ��Ä]�d^�¿� Y�
{Y{��Y�«��nÀ��{�Â»�ZÅ�Ì¤f»��ÌÌ¤e���¶°���{�Á����Ì¤f»��ÌÌ¤e

���X��f»Y�Za� Ä]� d^�¿��� ¥|Å� �]Ze� Á� Ã{�Z]��d·Zu� �{
0.51 2W W ��� ½Z�¿d�Y� Ã|�� Ã{Y{���Ã|ÅZ�»� Ä¯� �Â�¿Z¼Å
Ê»��Âf»� ��«� �Y|¬»��ËY�§Y� Z]� {{�³�Ã{�Z]� �Â��b¼¯� Ä¬^��

Ê»��ÅZ¯|]ZË�����«��ËY�§Y��Z]�¥|Å��]Ze��Y|¬»�Ä¯�d�Y�ÊÆË|]
Ê»��ËY�§Y���Âf»� Y��½M�Ä¯�|]ZËÊ»�¶°���{�½YÂe���Ã|ÅZ�»

{�¯� �¶°�� �{���Á���Á���� �Ì¤f»� �ÌÌ¤e���X��Ä]� d^�¿
�f»Y�Za�]� ÉZÅ�Z,Ã{bC� Á� ¾ÌÀr¼Å� ¥|Å� �]Ze��d·Zu� �{

0.51 2W W ��d�Y� Ã|�� Ã{Y{� �ËZ¼¿� ��\Ë��� �ËY�§Y� Z]
��Y|¬»��Y��½ZË�m�
���Ze�
���Y|¬»��Ã{�Z]��{Á|u��Y�
���Ze���
��
|]ZË�Ê»��ÅZ¯����
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�ÉZÆ¸°���{�Ä»Y{Y��{��Á���Á�����Ì¤f»��ÌÌ¤e���X�¿�d^�
�f»Y�Za�Ä]�� ,Ã{�Z]�ÉZÅbC��{�¥|Å��]Ze� Á�½Z¼Å��Ê¿�Á�\ËY��

5.012 WW�d�Y� Ã|�� º��� ��\Ë��� Á� Ã{�Z]� �Ë{Z¬»
� �Y� �ÂeÁ�� Ä]�É{Á�Á�ÉYÂÅ�ÄËÁY��ÉY�]�®ÌeZf�Y� �Z�§���� Ze���

d�Y�Ã|��º���Äm�{����Z�§�\Ë���ºÅ�Á�Ã{�Z]�ÉY�]�ºÅ�cY�ÌÌ¤e
Á��®ÌeZf�Yd�Y�Äf�Y{�Ê�ËY�§Y�É|¿���cY�ÌÌ¤e�Ã�Z]�¾Ì¼Å�ÉY�]

��|¬»��Y�¥|Å��]Ze��Y|¬»��ÂeÁ��É{Á�Á�ÉYÂÅ�ÄËÁY��ÉY�]�
����Ze
��Y|¬»�
���Ê»�µ�Àe|]ZË����
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���ÄÀÌÆ]� lËZf¿� Ä»Y{Y� �{�]Ze� Á� �Ì¤f»� Ä��ÉY�]� É�Z���Z]� ¥|Å
�]Ze�\ËY���\Ì¯�e��ÌÌ¤e��ÉZÅ�Ê¿�Á�ÉY�]�¦¸fz»�1W  Á�2W

�
d�Y�Ã|��Ã{Y{�½Z�¿���|Ì«�{ÂmÁ�d¸��Ä]�|���¯}�Ä¯��Â�¿Z¼Å

¾Ì]W1 �Á�2W
���ËY�§Y� Z]1W

��½Y�Ì»2W
�Ê»��ÅZ¯Ë|]Z��

�Y{Â¼¿� ¾ËY�]ZÀ]��Ä]� ÄmÂe� Z]� Ã|»M� d�|]� lËZf¿� Ä]� �Â]�»� ÉZÅ
�½Y�Ì»1W

�d�Y�Ã|��Ã{Y{�½Z�¿� ��µZ°�Y��{�� ,��,����Á���
ÄÀÌÆ]� lËZf¿� �ÌÌ¤e� Z]� É�Z�1W

��¥|Å� �]Ze� Á� �Ì¤f»� Ä��ÉY�]
d�Y�Ã|��Ã{Y{�½Z�¿���¶°���{��»�Ê¿�Á�\ËY���¹Z¼e�ÉY�]�¶fz

� ÄÌ·ÁY� �Y|¬»��
��� ÉY�])1(X�Y�Y� Ä]� Ä¯� d�Y� Ã|�� Ã{Y{É�
�Ã|»M�d�|]�\Ë��� �Å�ÉY�]� ÄÀÌÆ]� �Y|¬»�¶fz»�Ê¿�Á�\ËY��
�É|¿Á��½M�Ê¿�Á�\Ë����ËY�§Y�Z]�Ä¬^����Âf»���«��Y|¬»�d�Y

{�Y{�Ê�ÅZ¯���Ê¿�Á�\Ë����{�Y���Y|¬»�¾Ë�f¼¯�
����Y|¬»��
��
d�Y�Ã|��Ã{�ÁM�d�|]�Y����

 

¶°������Ì¤f»�É�Z��ÄÀÌÆ]���X��Ê¿�Á�\Ë����ÌÌ¤e�Z]1W� �

�¶°�� �{����ÉY�]� Y��½ZË�m�\Ë��� �Ì¤f»�cY�ÌÌ¤e� �Y|¬»
� Ê¿�Á� ¦¸fz»� \ËY��1W�� ÄÌ·ÁY� �Y|¬»� Z]��
���\Ë��� ÉY�]

d�Y�Ã|��Ã{Y{�½Z�¿�½ZË�m��0Zf^�¿�\Ì���Ã|ÀÅ{��ËZ¼¿�ºËÔ»
�º¯��ÌÌ¤e�cY�ÌÌ¤e�Z]�\Ë���¾ËY�Ã|��ÄÀÌÆ]��Y|¬»1W�Ê»|�Z]��

Ê»� Ã|ÅZ�»�Ê¿�Á�\Ë����{�Ä¯�{Â���
��� �Y|¬»�Z]��]Ze�ÄÀÌÆ]
|�Z]�Ê»��]Y�]�½M�ÄÌ·ÁY��Y|¬»���
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�¶°������Ì¤f»�cY�ÌÌ¤e� �Y|¬»ÁY��ÂeZf�Y�Ä]� YÂÅ�É{Á�Á�ÄË��Y�
�Ê¿�Á�¦¸fz»�\ËY���ÉY�]1W��ÄÌ·ÁY��Y|¬»�Z]�
���Äm�{��½Z�¿

Ê»|Å{��ÉY�]�Ê¿Z�Â¿�Á�Ê�y��Ì£�cY�ÌÌ¤e��¾ËYÄËÁY���cY�ÌÌ¤e�Z]
1W�{{�³�Ê»�Ã|ÅZ�»� ��Ê¿�Á�\Ë��� �Y|¬»� �{�cY�ÌÌ¤e�¾Ë�{
�
�� Ë�{Ây��Y|¬»�¾Ë�f�Ì]�ÊÀ�
���� �Y|¬»� �{� Á�
���¾Ë�f¼¯

�ÊÀ Ë��Y|¬»�
���|Å{�Ê»�½Z�¿�Y������
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�Y�� �Y|¬»� ¾Ë�f¼¯� Ä¯� Ê¿Z»�� ¥|Å� �]Ze� Ä°ÀËY� Ä]� ÄmÂe� Z]
ÄÀÌÆ]� |�Z]� Äf�Y{Ê»� ZÌÆ»� Y�� ¾°¼»� d·Zu� ¾Ë�eÊ»� |À¯�½YÂe

��ÄÀÌÆ]��Y|¬»{�ÁM�d�|]�¦¸fz»�Ê¿�Á�\ËY���Ä]�ÄmÂe�Z]�Y���¾ËY
�¶°���{�\¸�»���d�Y�Ã|��Ã{Y{�½Z�¿���
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¶°��������Ì¤f»�É�Z��ÄÀÌÆ]���X��Ê¿�Á�\Ë����ÌÌ¤e�Z]1W� �

����|¿Â��[Zzf¿Y�ÉÁZ�»��Â�]�Ê¿�Á�\ËY��� �Y|¬»�Ä¯�Ê»Z´ÀÅ�
�5.021 WW���Z]� Ê¿�Á�d^�¿� Êf«Á� ÊÀ Ë�[��� Á� Ã{

��Â�]�Y���f»Y�Za�Ä���Å��iY�ºË�Ì´]���¿��{�½Z�°Ë�Y���Z�§��ËY�§Y
ÄÀÌÆ]��{�ÉÁZ�»Ê»�d�|]�É�Z��cZvÌ�Âe�Ä]�ÄmÂe�Z]�Ä¯�ºË�ÁM

e�lËZf¿�¾ËY�dv��ÓZ]��{�Ã|��Ã{Y{PÊ»�|ÌË{{�³� ��Ä]�ÄmÂe� Z]�
��ÌÌ¤e�Z]�Y��ZÅ�Ì¤f»�É�Z��ÄÀÌÆ]�lËZf¿��ÌÌ¤e�½YÂe�Ê»�ÓZ]�µZ°�Y

1W
�

{�¯�Ä�uÔ»� �É�Z��ÄÀÌÆ]�¾ËY�ªÌ«{��Ë{Z¬»���Âe�Ä¯� ZÅ
Ê»� Y�� ,d�Y� Ã|�� ¹Zn¿Y� ®Ìf¿�� ºfË�Â´·Y� µÁ|m� �{� ½YÂe��

{�¯�Ä�uÔ»���

��

��

��

�µÁ|m���É�Z��ÄÀÌÆ]�É{|��lËZf¿���ÌÌ¤e�Z]1W�Á2W
���

01

12

(1) 0.224

(2) 0.499

(3) 24.963

: 0.6000

W

W

X

X

X

Objective Function V alue











��

0.11

0.92

(1) 0.228

(2) 0.498

(3) 24.172

: 0.5258

W

W

X

X

X

Objective Function V alue











��

0.31

0.72

(1) 0.22

( 2 ) 0.487

(3) 21.872

: 0.3914

W

W

X

X

X

Objective Function V alue











��

0.51

0.52

(1) 0.227944982934979

(2) 0.434593494167775

(3) 22.11614243443413

: 0.2493

W

W

X

X

X

Objective Function V alue











��

0.71

0.32

(1) 0.232

(2) 0.39

(3) 22.36

: 0.1448

W

W

X

X

X

Objective Function V alue











��

w1=0.9��
w2=0.1 

0.91

0.12

(1) 0.245

(2) 0.351

(3) 25.727

: 0.2849

W

W

X

X

X

Objective Function V alue











��

11

02

: 0.2109

(1) 0.244

(2) 0.322

(3) 22.091

W

W

O bjective Function V alue

X

X

X













��

� �



���
����������������������������������������������������������������������������������������������Ë�^e�ÃZ´�¿Y{�®Ì¿Z°»�Ê�|ÀÆ»�Ä¸n»�����������������������Ê���]��ÌÌ¤e��iY��� 

���É�Ì³�ÄnÌf¿��
��ÄÀÌÆ]�¶ËZ�»� �{��]Ze� �Y|¬»�¾Ë�f¼¯�½{�ÁM�d�|]�É�Z�

�Ê»�[Â¸�»�Ã|��Äf§�³���¿��{�ÉZÅ|Ì«�Ä]�ÄmÂe�Z]�¥|Å|�Z]��
e�Ä·Z¬»�¾ËY��{P��f»Y�Za�Á{�Ä]�ÄmÂe�Z]�Y��¦¸fz»�Ê¿�Á�\ËY����Ìi

|��Ê���]�®ÌeZf�Y��Z�§��ËY�§Y�\Ë���Á�Ã{�Z]� ����«�|Ì«�Ä�
��ÂeZf�Y� Ä]�É{Á�Á�ÉYÂÅ� ÄËÁY�� Á�½ZË�m�\Ë��� ,Ä¬^����Âf»

ÄÀÌÆ]� Ä·Z�»� ¾ËY� ÉY�]|�� Äf§�³� ��¿� �{� É�Z�� �eP�\ËY��� �Ìi
�¥|Å��]Ze�ÉÁ���]�Ê¿�Á�¦¸fz»¨f�Y� Z]�®Ìf¿��ºfË�Â´·Y� �Y� Ã{Z

|�� Ê���]� �� Ä�uÔ»|���cZ^�Zv»� �Y� Ä¸u�»� �Å� �{� Ä¯
�1WcÁZ¨f»� ÉZÅ� �ÄÀÌÆ]� �]Ze� �Y|¬»��ÄÌ·ÁY� �Y|¬»� �Y� ¥|Å� É

Ã|ÀÅ|¿Z�¿�Ä¯�d�Y��f¼¯��]Ze�¾ËY�½|��ÄÀÌÆ]�É�Ä¸u�»��Å��{
Ê»|�Z]���

�ÄÀÌÆ]�¹Zn¿Y�Z]�¾ÌÀr¼Å�{�¥|Å��]Ze�ÉY�]�É�Z��d·Zu�ÉZÅ
� �´Ë{ÄÀÌÆ]� �Y� | ]� �]Ze� �Ë{Z¬»� É�Z�Ê»� �ÅZ¯|]ZË��¾ËY� Ä¯

�Z]�Y��®Ìf¿��ºfË�Â´·Y���Âe�Ã|»M�d�|]�lËZf¿�dv���Z]�Ä·Z�»
ËY���Ä]�ÄmÂeÊ»�½Z�¿�Ã|��Äf§�³���¿��{�Ê¿�Á�\|Å{����

�mY�»� �
[1] Choon, M. and Li,Kwang, P. and Kim, Y. , 
"Optimization of blade sweep in a transonic Axial 
Compressor Rotor", Jsme international, Journal, pp. 
793-801, 2005. 
[2] Trigg, M.A and G.R and Tubby and A. G. 
Shreard, "Automatic Genetic Optimization 
Approach to Two-Dimensional Blade Profile 
Design for Steam Turbines", ASME Journal of 
Turbomachinery 121, pp. 11�17, 1999. 
[3] Dornberger, R. and Stoll, P. and Büche, D.,  
"Multidisciplinary Turbomachinery Blade Design 
Optimization", European Congress on 
Computational Methods in Applied Sciences and 
Engineering, pp. 1-9, ECCOMAS 2000. 
[4] Pierret, S. and Hirsch, C. "An Integrated 
Optimization System for Turbomachinery Blade 
Shape Design", RTO AVT  Symposium, pp.15-1-
15-8 April 2002. 
[5] Burguburu, S. and Pape, A. , "Improved 
aerodynamic design of turbomachinery bladings by 
numerical Optimization", Aerospace Science and 
Technology, Vol. 7, pp.  277�287, 2003. 
 [6] Chander, S. and Bedi, R. "A Simplified 
Optimum Design of Axial Flow Compressor 
Stage", IE (I) Journal.MC, Vol. 85, pp. 169-178 
January 2005. 
 [7]  Chen, L.  and  Sun, F.  and  Wu, C. ,"Optimum 
design of a subsonic axial-flow compressor 
stage",Journal of Applied Energy, Vol. 80, pp. 187�
195, 2005. 
 [8] Siller, U. and Vob, C. and  Nicke, E., 
"Automated Multidisciplinary Optimization of a 
Transonic Axial Compressor",  AIAA Conference 

Orlando and Florida, Article No. 863, pp.1-12, 
January 2009. 
[9] Shahpar, Sh. and  Polynkin, A., , "Large Scale 
Optimization of Transonic Axial Compressor Rotor 
Blades", AIAA Conference Ilinoise, Article No. 
2056, pp. 1-12,  April 2008. 
[10] Taghavi Zenouz, R. and Afzali, M., 
"Preliminary design optimization of profile losses 
in multi stage axial compressors based on complex 
method", JAERO372 IMechE Vol.5,  Part G, pp. 1-
11, 2008. 
[11] Chen, L. ,  Luo, J. ,  Sun, F.  and Chih Wu, 
"Design efficiency optimization of one-dimensional 
multi-stage axial-flow compressor", Applied 
Energy, Vol. 85, pp. 625�633, 2008. 
[12] Reeves, C. and  Rowe, J. , "Genetic 
Algorithms: Principles and Perspectives A Guide to 
GA Theory", Kluwer Academic Publishers, New 
York, Boston, 2003. 
 [13] Abate, G. � Aerodynamic Optimization of A 
Transonic AxiaL Compressor Rotor�, Universita� 
Degli Studi Di Padova, Thesis, 2012. 
[14] Lu, J.  and Chu, W.  and  Zhang, H. , 
"Influence of blade tip cutting on axial compressor 
aerodynamic performance", Vol. 223 Part G, 
JAERO406 IMechE 2009. 
[15]  Mattingly, J. and Ohain, H. , Elements of 
Propulsion: Gas Turbines and Rockets, AIAA 
Education Series TL709.M388, 2006. 
 [16] Koch, C., C., "Stalling Pressure Rise 
Capability of Axial Flow Compressor 
Stages",ASME Journal of Engineering for power, 
Vol. 103, pp.  645-656, 1981. 


