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Numerical Analysis of Termo-in Shell and Tube Heat Exchangers with Continues 
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Abstract 
Nowadays, substitution of the heat exchangers equipped with continuous helical baffles is a new methodology to improve of the heat 
exchangers efficiencies. In this paper, heat and fluid flow fields through the heat exchangers equipped with segmental and 
continuous helical baffles are analyzed numerically using the computational fluid dynamics. Comparison of segmental and 
continuous helical baffles shows lower pressure drop and upper temperature differences for heat exchangers equipped with the later 
baffles.  Also the effects of two major geometrical ratios: the shell to pipe diameters, D/d, and the baffle pitch to shell diameter, B/D, 
on the efficiency of the heat exchangers are studied. Numerical methodology of solution and governing equations is validated by 
iterative numerical analysis of a heat exchanger that had experimental data for comparison. Consistency between the numerical and 
experimental are occurred. The results show that for D/d near to 11.5, the variations of both parameters, temperature difference 
between output and input of the shell and the pressure drop with respect to D/d, changes from decreasing manner to increasing 
manner. Similar results also occurred near the ratio of the baffle pitch to shell diameter, B/D of about 2. Post processing of the 
results also shows the thermal performance index of the heat exchanger has its maximum value for D/d ratio greater than about 16 
and the B/D ratio lower than one.  

Keywords: shell and tube heat exchanger, segmental baffles, helical baffles, computational fluid dynamics   
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 9��< @�.��E- �C����N�	��W� �����-�M� ���:  

  Y-Plus ;S�� ���6 @�A ������ @�� 	<������ 2�  ;�: �� ����	,
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F� 9� ~�>- @�� �20  @�	< �� �:�< ��

.
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.
-� ��: ���Y
-� @�	�EF= �\]+� 
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 C�15 
��� 2�� @�	�EF= �\]+�  
��� @���C N�	��W� ��n� �)E 

 �� ��F� 9��< 9��� �������� @�	���� �\]+�  
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-��  �< 	>?
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 ���T�

�A ���� 

	>? ����  

(m) 

�
-�� 	>? 

(m) 

 @���� @���

L��- �
-��  

(K) 


=	- L��-   

(m/s) 

 4�,

; �< �A  

 (mm) 

 	V�� L�a ����

�
-�� �(m)  

 ����6 
3��� 
���

0�FH�  �����A �< 

 ����6 
3����
-��  

70/8  29 0242/0  211/0  5/318  5 250 215/1  33/3  

10/11  37 0190/0  211/0  5/318  5 250 215/1  33/3  

50/13  45 0156/0  211/0  5/318  5 250 215/1  33/3  

00/16  53 0132/0  211/0  5/318  5 250 215/1  33/3  

00/18  60 0117/0  211/0  5/318  5 250 215/1  33/3  
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8-9� *:; �,3, *:; �� �2�3� (5�� �� �0  �6����� %�0 �� ) �2�3��

 E4�� %�0 �&B& L1B*	3(  
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	 11-  �B&3�� Y9? *� �2�3� ��4*W �) %&4�4 >B ��\5 GB*��O)
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�������� 2� ����	, �D����� �
-��� ��A�+� �� ��: �� QR
S� 

@��� L��- �
-�� C� @���� �� �6�	S ��
<� G��B � � x�- GA�� 

�� �<�� �� 2�� ���J� GA�� QR
S� ��� �� ����M� 
��� 4�,  �<

	>? 	
F� C� ���3 2 �� L�3 G��B � � �� ����M� 	�O�< C� 2 �� L�3 

GA��  ���< 
-� .2�� �H�
� 9�+� �� �A� �� �< G��B � 
��� 4�, 

�< 	>? ; �< �A �< 	
+�< C� ��= ���	J� 2� RF= r�>S 9��	6 ;S�� 
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-�� �< ����C @	
F� �< ���� �A ���S	< ��	� � �� �H�
� L���� 
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F� 2�< L��- ;S�� �
-�� � ���� �A Z� ���� 
-�.  

 2��DFA p<�>� ��M�� ;�:)14(� �< G��B � 
��� 4�, ; �< �A �< 

	>? �
-�� �������� 2� ����	, �D����� �
-��� ��A�+� �� ��: �� 

QR
S� ��+  @���� �< �6�	S ��
<� �+��B � x�-� �+A�� 

�� �:�< .2�� ��
 � ���= �<�+� ��
 � ��M�� N�	��W� ����� �:�� C� 

L���� ��	, �� �:�<  .C�< UA �>J� U�	
��� 2�� ��M�� �� ����M� 


��� 4�, �< @	>? ���3 2 ��	? �
 	, 
-� .��A�+� �� ��: �� �< 

G��B � 4�, �< 	>? �� L�a ���T� C� ��
-�� RF= ����C ���S	< 

9��	6 �< ���� �A GA�� �
 �� � 2��DFA L�a 	��� 9��	6 C� ���� �� 

��	S C� �
-�� U� ��: 
-� .2�� �� ;��= N�	��W� ��M�� 
 � ��+  

;�: 14 � N�	��W� L���� ��	, ;�: 13 �� b=�< ��: ��� .�< ��K�� 

m�]
�� 
��� �-��A ��-��� C� 4�, ; �< �< 	>? �
-�� �� 2�� 

������ 2� �����	, ��-�M� �\]+� @�	�EF= ������ 2� @��	i 

�� ��	, .C� �H�� �� 	��- �\]+� @�A 9��	6 � �\]+� @�A �-��A 

BH< 4�, ; �< �A �� 4�F� 2�� NO�3 9���� �
 	, ��: 
-� �)� 
��� 

N�	��W� ��� �< 
 � ��+  C� ���� �� �6�	S ������ �2� �� �����  �<

9���= @���T� �Y�� C� �\]+� @�	�EF= ������ 2� m��M� ��: .

�� ;�: 15 2�� ��M�� U�-	� ��: 
-� .2�� ��M�� 9�+� �� �A� 

�� �< GA�� 
��� 4�, �< 	>? �< ���3 ��= 1� RF= �\]+� 

@�	�EF= ������ 2� ����	, �< 2�	
+�< ���J� ��S �A��S ��-� �� 

���T� �<�S @�	< 9�3�	a � 9�,��C�- ������ 2� @�A ����	, �A��S 

��<. 

  

E4��4- *73� %�0*2�B���  <�+ 8-9�(5�� �2�3� *:; �� �0  �&�,&�-�  ./�1��*+  ��(5�� %�0 �2�3�� �6�����  

 �< ; �< 4�, 
���	>? �
-��  
B/D 

�
-�� 	>? 

(m) 

L��- @���� @��� �
-��  

(K) 


=	- L��-   
(m/s) 

; �< 4�, �A  

(mm) 

00/1  211/0  5/318  5 211 

30/1  211/0  5/318  5 275 

66/1  211/0  5/318  5 350 

13/2  211/0  5/318  5 450 

61/2  211/0  5/318  5 550 
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(
	13-  �B&3�� Y9? *� �2�3� ��4*W �) %&4�4 >B ��& GB*��O)

 <�+ 8-9�(5�� �0 �� *:; �3�2� (5�� ��  �6����� %�0�2�3��  

 L1B*	 ]��:�) E4��4(  

 

  
(
	 14 -  �B&3�� Y9? *� �2�3� ��4*W �) %&4�4 >B ��\5 GB*��O)

 <�+ 8-9�(5�� �0 �� ;*: �2�3� (5�� ��  �6����� %�0�2�3��  

 L1B*	 ]��:�)E4��4( 

  

  
(
	15-  �B&3�� Y9? *� �2�3� ��4*W �) %&4�4 >B ��& GB*��O)

 <�+ 8-9�(5�� �0 �� *:; �3�2� (5�� ��  �6����� %�0�2�3��  

 E4BB�� L1B*	 ]��:�)3 44(  

  

4 - ���2� %*�+   

 � L��- 9��	6 9���� ���J� 2������� 5�C��  �������� 2� �A @

; �< �< 
��3 �� �� ���� �
-�� ; �< � �
-��� �D����� @�A  @�A

 .
-� ��: ;�EM� @��= NO��- 8������ (�� 8F� �< �=�>?

 ��T� U.� �-��A 
��� �� 	�V��
��� 	>? @�A �
-�� �< ���� 	>?  

 � 
���; �< 4�,  �A �
-�� 	>? �<���.< 	<  �	�EF=������ 2� ����	, 

; �< �< �
-��� �H����� @�A  .��� ��: ;�EM� � �T��>� P��
� ;�EM�

�� 9�+� 
��� @�	< �� ��A� 	�O�< @�A@  C�20/11D/d=  ���J�

 �
-�� �6�	S � @���� 2�< @��� QR
S� 2��DFA� ��+  
 � B��

 G��B ��� .�<�� = �\]+� �<��C�� �
��������� @�	�EF  ����	, 2�

�� 9�+� � 2�� G��B � @�	< �� �A� 
��� �\]+ 	>? �< �
-�� 	>?

����  C� 	
+�< ���< �A16 .��	, m�]
��  

 2��DFA  	>? �< ; �< 4�, 
��� 	�V�� @�	< ��: 4�H�� N�T��>�

�� 9�+� �
-�� �� �A� C� 	�O�< @�A 
��� @�	<18  ���32   h�:

� N�	��W��� �+A�� ��+  
 � � ��� QR
S  �\]+� �<��C�� .��	,

������ @�	�EF=  ����	, 2��� 9�+�  2�� G��B � @�	< �� �A�

 ��= ���3 �� �
-�� 	>? �< 4�, 
��� 
-� 	
.< �\]+�1  m�]
��

������ 9�,��C�- � 9�3�	a @�	< �� P��
� 2�� .��	, 2�  ����	, @�A

.��< ��A��S ��Y� ���� �
-��  

  

     5- �0&���  
ρ      ���7n  L��- ( 3mkg )  

µ  
6B�  L��-( mskg )  

iu      �
-�� 
F-�� L��- 
=	- ( sm )  

k     �:�+
_� �+��6 @s	��  

ε     �:�+
_� �+��6 @s	�� QR��  

T  ���(K)   

tµ   ���� 
F- L��- �
Y:� ���7n ( mskg )  

effu       L��- 	V�� ���7n ( mskg )  

ijE G+������� �E^� Z	�  
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