
 

 

 

 

 

�
�

��
� 

��
	

�

 

��

�

�
�� 

� �
��

��
���


 
8

9
 �

��
 �

49
 �

��
��

 �
4 �

�
��

�
��

� 
13

98
 �

 
!"

 �
10

5
-

11
4

 

*  :�����	
��� 
�� ���� ������ ������ �������ali110s411@gmail.com  
 :
 ���� !����28/01/96                                                    

 :)	�*� !����20/08/98 

&'�( 
��)* �+,- ��.)� 
�/+,�
.�� )�012  3.�45)� 5 
���- '�6*+�)� )*  7�8��+&��)9 

 &�-�,2�.'+� �* :�95);�)� �);); :<2 �=,= 5 &+ ��4�.',>�* 3.�45)� �. 
4)6� 5 
  

?.�� 
�(*  +	
�� +�,-����  ��	./����� �0��1� -�+3	�� 4����  ��5-���6�	�7 �6�	�78�	�� �   

�')/ ��6���  �����
0��  ��	./����� �0��1� -�+3	�� 4���� 9�:�7 �	
7� /��� �
;�< ��5-��� 8�	�� �	17   


A'�" B��C D��  �0��7���� ��;0�� � =�>?� � �0��1� @AB C��� 8�	�� �8�	1� �8�	�� �������� 
�	7 

 
���
E  

/� �	D�E ��� �� +	���F��� ����	B ��7 ���� �;0��
0� �� ��	B ����� �	�GHI 4�G?� +����	. �B +�:�������� ��	� �	�	� 
�.�	�+�  ���J
0� 
A� ���� �

.��7  �	�GHI +�� �� �������� �0��: +�:	�L
� M�H� 	N� �1�� �� �����	B 9�����	.�� 8�-� �  �	�GHI 8�	� O�D 
�GB�P ��GB ��:����	. �� �Q��	7 �� �

� 
0� 
R������� �������� 6� +���I 8��	S .
0���� T�� �@�����B U�:�  V�>
����	.  �����	B 9�� O0�� ���� +��: 
I	0 � W��� �B� ����?� �� �� ��;��Q�

����>� �B ����+�: �:�5-���6� 	X���E +�QR �5�� % �� 8�-� ��R 6� .�:�  ������ ��� 8��	S �
R������� 	N� [� 
��� 	N�\]� �	�GHI +�� �������� 	���	.8� � 

��Q���7 �; 
0� . �� ����� �� 8��	S �
R������� �� �7 ����20 %U�:�  V�>
����	.+ �� 	]�� 
��� @��T � ���Q��H: .�:� 4�G>� �� �������� �� �����45% 

GHI �	����	.�-AB ���1B �� �������� �.  �8������ 4�� �	� +�	B ���S �0��: /��	�  � ��1�-�� V�>
�� ���1B��	. O0��  8� �B���� 8�-� �����	B /H� 

��7 .
0�  

�F+5&�- &���;: ��������� �	� �
�.�	� �	� �	�	� �+� ����������	. 9� ����R/�R �+���.   

 

Numerical investigation of the effect of air mal-distribution, aspect ratio and fin 
configuration on the corrugated louvered fin radiator performance and proposing an 
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Abstract  
In the present study, a computer program is developed which can be used for thermal analysis of radiators with corrugated louvered 
fin and flat tube. This program is able to capture all the geometry-dependent aspects of heat transfer regarding these radiators. It also 
gains the capability of capturing the air flow non-uniformity through the radiator. The program showed a good agreement when it 
was tested against experimental data. The maximum error in the experimented range of cooling flowrate and air velocity is 5%. Two 
important parametric studies have been performed on air mal-distribution and radiator aspect ratio effects on the radiator thermal 
performance. Results show that air mal-distribution reduces thermal performance by 20%. Increasement of aspect ratio introduces up 
to 45% performance improvement. Finally, a novel efficient geometry for fin profiles has been introduced and its improving effect 
on thermal performance is shown using the program.   
Keywords: Radiator, Corrugated Fin, Louvered Fin, Automotive Heat Exchanger, Cooling. 
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