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Abstract 

In this paper, optimization of heat exchangers of a geothermal power plant, based on genetic algorithm, has 
been studied. At first, the optimized inner to outer diameter ratio is calculated based on one-objective 
optimization function, for the pressure drop per unit length as well as the power plant thermal efficiency.  Then, 
the multi-objective optimization is performed based on the geothermal power plant thermal efficiency and the 
cost of the geothermal components cost as two-objective functions. In this study, the cost of geothermal well 
piping installation and well depth estimation are considered. One-objective optimization results lead to 
optimized inner to outer diameter ratio of 0.675 and 0.353 for the least pressure drop and the maximum thermal 
efficiency respectively. The two-objective optimization parameters were identified in order to increase efficiency 
and reduce costs. 

 
Keywords: Geothermal, Optimization, Co-axial Exchanger, Genetic Algorithm. 
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�����7 5�6(7�>�; �,�- �� �2��E� � �����CO2   �
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 �� ������=�'��&� 	����  !� !��" _+` �� QO �� ��(� #$

 �� ���  5a�A b�E� !�� �� 	����  !��" ����� � ��� _��87

���'�� .���� ]9 9�� �� [�'��&� !� 	����  #$ ���� ��(�

��- "� ���)
������
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 ��� �X��� >�������= �� �P�7 �� �'�E� !�� ���'��&� !�

	����  #$�� *���` �� ��(� !��" �� ���� � Q�@
�� ��@� '

 �� �� 	���� �,�- 	� f�� �'�7 �� !����� .� 	A��B �"���=

 ��
�� #
����'� "� ���)
�� �� *��7 	� ��� !�� ��$ ���O�� "�

 *����� d��8[� ����	����  ���8$ 	���� ����[ D[� d$�� � -

 ���� ��- _+` � �&��(� � ���]  �'�' ��$"���  �'�7 ����

.��+� ����� ��@�  

  

2- %&�� >��  

����]/P�� �� �P�7 �� 	����  !��" ��$9 g��@
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�� 9�� "� 	�� .�� ��$"� ���)
��  /���� �� ��P�� �����

 	����  !��"������ �'��&�#$ 	����  !� �� ���� *��� ��(�

5�� ��1  .D����(� ��" �V��� "� %�B A�� ��  ���[ D[� �&

:� $��,  

  

)1(  
2
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o h,o

P 1
f 2 V

L D

∆  = ρ 
 

  

r 	� T��U7 ��" >��a ��:���   

)2(  i or D D=  

 	A��B D'�A �� ��r  �����7272/0 	����  QO D`�� �

 �����2 D�� ����l �� �
�. ����� �'��U��  ����������7 %�� *���;

 ����QO %���  �� 	����  � �)a �'�' ., !�� �� ��� .D��

�'�' ����	� QO 	m'�
�O ���e7 n`�� �� �$ %�E
�� N�$O ���

]�� D�� ����� 	����� �'�' �� QO �� N�� "� ��� 9:[   

)3(  ( )( )4,5 o o w 4Q 2 r h T x T x= π − ∆ɺ  

 ����� 	`�)7�� �$ �� N�� ����wT 	���� ]9:[  

)4(  
w 0

w 0

T T
T ( x) x T

H
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?�� 1 - ����A�B��  "��,�- �� 	A��B 	����  !��"  

  

H  �����3 ) _+` !�� �� ��� �o��A � �
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)5(  2 / 3 f
St·Pr

2
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 %�B �� ����������7 %�� *���; �� �P�7 ��dx T��U7 �
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�VE� �� ��&� ���2  "� �
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	� ���� >�&��(� �� !��� *���; �� ���� �&��(� �� *��7 	�
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�8�� *����� D'�A �� �$ ��

!����7 )Tη (����� 85] %9.D�� �� �
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 ���[ �� <�&�� ��@� 	m'�
�O��'��- )conp ( ����� ��068/0 

	� �D�� �� �
[�  �\� �� ����.���   

 	A��B D'�A ��1P  �����5/1  .D�� �� �
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��� *��� ��&� "� %sE
�� !��M+$ ��   �� *�+'� ��U7 d��8[�
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���8$ <�+�� 5��������� D��l ��$) ���] FCI���8$ �( ��$

���) �"���SUC) #
2�� ������ ���8$ �(WC q2� ���8$ �(

) �U��7 � _�E(7 d@� ���8$ � "���LRD "� 	��� ���8$ � (

 %�B �� �� ��" !�+@7 �P��� ��&+� "�� � D,��

)AFUDC	� (	� �&��(� ��" >��a �� ����]���11:[  
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�� D�[�v � �� ) ���@'� �"���yX�� ( !
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) >�8���7wPEC] /P�� �� �� (11 R@�� �V; �� ���� [
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����'� "� �'�E� !�� ������� �"���,�-  ����

����� D'�A �� w$ /���7 .D�� �� ���)
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���(� �� ��� %�+U� ��B �� �� �$ �$��e
� !�� 	'�EU� �

���(� !�� ���� �
���  ���;�� �$ 	P��, �V; ����  

 25/0 - 5/0 �
� %&� 	6,�� �V; �1/0- 25/0�
� ��@� ���[ �

 	6a�1- 10  ��'��- ���[ �04/0- 1/0  5,�� QO D`�� � ���

 �'�'94/0 - 5/2 .D�� �� �
[�  �\� �� ����l �� �
�  *��7 	�

��
�� #
����'� �� b�&7�� �� �
��� >�(�r�7 ���� ��(� � �

]/P�� �� *O ���12.��� �UP��� [  



 

 

#$�
�� 

%
&�

'
 

2�
3 

��
E

� ��
��

(�
�

 
�&�

" 
��

�(
... 

�
	

 

72  

5- D,�6�  

 	A��B "� 5a�A Y��
��,�-  �$�
����= �� ��- _+` �����

2/539  	����  *����� ��
�67/7%���8$ � ����� �� ���� �

0672/0 $/s� R'�, *��7 279/7  ���[ D[� �>�����01117/0 

 ����� %&� "� 	P��, ��@� D)�� � �����l �� �
�9112/0 

	� .���   
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56/8  *�����	����  )%( 
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 �� |+= *��7 d$�� � ��@� D�)�� d��8[� �� D'�A !�� ��

 �� �P�7 �� D���� �� � �
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 d��8[� .D�� �
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 D(7 �
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����= ��l~7r 	����  �� ��
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1572 ��- _+` )m( 
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