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����#�112���� �#��1 ���2�.��	�"�ก�������#�\[��-]ก�#��Z/
�2���� 7 ���/ M#�	�
�/�#�2./5��/�]/�0ก��� ���ก�/ 4 
�\.�/ก�/ ��� �#��1��]	��/��	M#���1���  ���
����̂���/���4�.4/ก����ก������/
�	�.�/��/�^�ก�1��ก�� M#����/�^�"������]�3��4/
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����.�	]���]�4/��
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AbstractAbstractAbstractAbstract    
 This paper presents the heat transfer characteristics and thermal 
performances of a helically coiled finned tube heat exchanger under 
dry-surface conditions are experimentally investigated. The test 
section is a helically coiled fined tube heat exchanger consists of the 
shell and helical coil unit. The heat exchanger consists of 4 concentric 
helically coiled tubes of 7 layers of different diameters. Each tube is 
constructed by bending straight copper tube into a helical coil. Crimp 
spiral fins made from aluminum are placed helically around the tube. 
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The water and air are used as working fluids. The results obtained 
from the experiments provide the tube-side heat transfer coefficients 
presented in the term of the Nusselt numbers. Air-side heat transfer 
coefficients are presented in term of the Colburn J factors. The tube-
side and air-side heat transfer coefficients obtained from experiments 
are fitted in to the forms of the presented correlations. The Nusselt 
numbers obtained from the correlations are correlated within ±5 

percentage, while the Colburn J factors from the correlations falled 
within ±15 percentage. The heat transfer characteristics and the 
relevant parameters of the helically coiled finned tube heat exchanger, 
for examples: the effectiveness, the outlet-water and air temperatures, 
and the heat transfer rate obtained from the models are validated by 
comparison with the measured results obtained from the experiments. 
The results obtained from the models show reasonable agreement 
with the experimental data.  
KeywordsKeywordsKeywordsKeywords: Air-side heat transfer coefficient / Crimped spiral fin / Heat 
transfer characteristics / Helically coiled tube / Tube-side heat transfer 
coefficient  
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���2��J�5�������ก�*0��ก������/
�	
�.�/�/�#/����� ����#�"/ \[� � ��ก2��
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Naphon ��� Wongwises [6] �#.
�̂�ก���[ก)�2�	���2��J�_ก��-��� ��
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��#ก���#������ก�1#.
���11
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�	��g/  #���2#�4/�]���� 1 �/.����
������ก�*0ก���̂���/���� �����11
��Z/#��/�� 

   ��11�̂�
�	�.�/4�.ก�1��ก��  
4�.��������|��	 (Blower) "�����ก��
4�.����� �	����	�����.	#.
�+/
/\[��
2�	��-���1�� ��ก����������ก���#.
M#�ก��������/����
�	-��ก���2 
�cc~����	�� ��0��������|��	M#�4�.
 �
5ก5�/ (Inverter) 2�
/���ก�*0���/
��ก�� (Reheater) "� �̂��/. ���� 4�.

�	�.�/ก�1��ก�� �	 .��ก�� M#�
2�	��- �������*�3]	��#.���������
1�	
��*�3]	� (Temperature Controller) 
����	/�	� � ��0�11#�"����(Digital 
Manometer) -]ก4�.2̂����1
�#
�	#�/
� #  ���  ก  �� � 	  � 5� / �� � � (Orifice 
Plate) �,���4�.4/ก��̂�/
*���� ��
ก����������ก�� ��ก��"����5��/
��#���ก�*0��ก������/
�	�.�/����
2�
/�#2�1(Test Section) ������
��ก2]�1����ก�� M#�	�����������
2� K K � *  
 � 	 ��� / (Humidity 
Transmitter) �̂ ��/. ���� 
� #
�	��� /
2�	,��J0�����ก����������.���������ก
�����#���ก�*0��ก������/
�	�.�/ ���
����	�����#���ก�*0��ก������/
�	
�.�/"� �# �������0	��������/�# T (T 
Type Thermocouple)2̂ � � �� 1 
� #
��* � 3] 	� ��� ��ก �� ��� � � � � �. �� ��
�����ก���2�
/�#2�1 M#�����0
M	�������/�# T M#�"� �# ��������	# 4 
 ̂���/�� 4/� ��� ̂���/��"�������ก�/ 
90 ���� 
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/��11/�^��.�//��/ /�^�4/-��"�
-]ก�,��	��*�3]	� M#� ���ก�*0���//�^ �
(Water Heater) M#�"��̂���/��
	ก�1
�� � ก�*�̂ � 
�	 � �g /  � ,�� �
1� 	
��*�3]	�4�.��]�4/�����ก̂��/# "�ก/��//�^�
"�-]ก2]14�.����� �	���/�^� ������
5��/�#��������#���ก�*0��ก������/

�	�.�/ ��.
���ก��1	����-��/�^ �
#���#�	 \[��2�	��-
1�	�� ��ก�����
���/�^��#.M#�ก�����#-��#
��0
 ������/
���� ��ก��������/�^��#."�กM� �
	�� ��0 �����#���ก�*0��ก������/
�	
�.�/"� �# ��� ����0	��������/�# T 
2̂����1
�#��*�3]	�/�^ � ��.�-��ก ���
��*�3]	� /�^ � 4/�� ��#���5� 
�� ��# 
1���
*���/��� 1, 4 ���7 #���]���� 2 

 
�]���� 1 M������������ก�*0���4�.4/

ก���#��� 

    
�]���� 2 ���ก�*0��ก������/
�	�.�/

�112���� �#��1 
 
�� � ก � *0 � � ก � � ��� � /  
 � 	 �. � / 

���ก�1#.
������ก��.	 ����������#�11
2�������	����	� ���ก�/"̂�/
/ 4 �#  � �
���#4�.�������#� ���	��/�#�2./5��/

�]/�0ก���3��/�ก 9.4 	�����	 � 	�#�#
��Z/����112���� "̂�/
/ 7 ���/ ���	�
�2./5���]/�0ก����#�+������ 115, 205, 
285 ��� 365 	�����	 � ��1
�ก�	
��]	��/��		�
�	�/� 0.5 	�����	 � 	�
� 2./5� ��]/�0 ก���3��/�ก 28 .25 
	�����	 � 2�
/����0	��������#.-]ก
 �# ����
.����#��� 1, 4 ��� 7 ����#��� 
� ���"�#4�.����0	������� 2 �2./4�.
�#
��*�3]	�/�^������*�3]	�5�
��� 

4/ก���#���"� .���̂�ก�����1
�� ��ก����������*�3]	����/�^����
��ก��4�. �� �	�����/����� ����
. ��
"/ก����� � ��11��. �2]� 23�
�2	#� � 
(Steady State) \[��2�	��-#]�#."�ก
ก��c�2#�
�	2� 	,�/J0 � ��
� � �
��*�3]	�ก�1�
�� *  ̂���/�� ���� ���
���ก�*0��ก������/
�	�.�/\[��"��2#�
��]�4/M���ก�	 Data logger �̂�ก��
1� / �[ ก � � � �. 
 "[ � /^ � �. � 	] � ��� � #. 	 �
̂�/
*���� ��ก��-�����
�	�.�/ 
2�	���2��J�_ก��-�����
�	�.�/#.�//�^�
� � � � � ก � �  � � � 2� � J� 5 �  � � � � � 
Colburn J Factor ������ก�*0��ก 
������/
�	�.�/ 

 
3. 3. 3. 3. �11"�̂������*� ��2 �0�11"�̂������*� ��2 �0�11"�̂������*� ��2 �0�11"�̂������*� ��2 �0    

 �]���� 3 ���	� �
1�	 
(Control Volume) ���� ���2�
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�11"̂�������*� ��2 �0���

���ก�*0��ก������/
�	�.�/�11����#
�112���� �#��13��4 .23�
�5�
��.� 
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���ก�*0��ก������/
�	�.�/�11����#
�112���� �#��1���ก�1#.
� ����#
�112����\.�/ก�/ 4 �# 4/� ����#"�
-]ก����4�.��Z/ �#���ก�	���	����	��+����
#��/��: 

( )
π

π

2

22
pR

R
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n

+
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�	��� ciR �� coil radius, p  �� the 
pitch of the helical coil 
 

� ����#���ก�	-]ก�1����ก��Z/
�����2�
/ (Segment)  �	�]���� 3 
ก��̂�/
*"�����	"�ก2�
/��ก ����#
1/2�# ���/�����������2�
/ ��#�/
�#
���ก�	2�2�	,�/J0 2̂����14�.4/ก��
�̂�/��5�2�	���2��J�_ก��-�����
�	
�.�/#.�/��ก�� ���#.�//�^�������ก�*0
��ก������/
�	�.�/�#.	�"�กก��
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Nu ii
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