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THE STUDY AND DESIGN OF HEAT TRANSFER          
ENHANCEMENT OF CLOSED WET CROSSFLOW     
COOLING TOWER
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Abstract
 This research is to study the enhancing of the performance of heat transfer in the closed 

wet cooling tower with have 5 refrigerant ton capacity, by improving the PVC � ller and comparing

with the old pattern. The objective is to increase the performance of heat transfer by testing 

the effect of parameters which are in¢ uenced consisting of, � rstly, the relationship between the 

mass transfer coef� cient and the air ¢ ow rate at the surface area of water and air, and secondly, 

the relationship between the heat transfer and the water spray ¢ ow rate. For the old PVC � ller 

pattern, the PVC � ller is located above the copper tubes and the spray water will be ¢ owed through 

the PVC � ller by the gravity effect, while the new pattern of PVC � ller is designed to be smaller 
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and inserted between the stack of copper tubes. The results show that the performance of heat 

transfer and mass transfer of the new PVC � ller are higher than the old one’s. The mass transfer 

rate will be increased when the air ¢ ow rate is increased, and the heat transfer coef� cient will be 

increased when the spray water ¢ ow rate is increased.

Keywords: Closed wet cooling tower, Indirect cooling tower, Cooling capacity, Heat and mass 

transfer coef� cients
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� 2.95%, 4.54%, 

8.40% !/9��
�
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;����� 7 ��!e%����
/������"�t�!�$(!���/	9��>/�B9(��	!/��J	&���!�!�

 D!���>  7  %�����!e�����������

�
/������"�t�!�$(!���/	9��3	(!�3����;���J���>/�

�!��
�	!�%B�����!�9�����;�%�����/%9�%�� 

?3/( ��	(!�(!�
/������"�t�!�$(!���/	9&���!��
�

	!�%B�����!�9�����;�%��?3/(������	(!%��

���/*���(!�
/������"�t�!�$(!���/	9�����>/�!�

���/��>�
�!�!��39�;������� 6 m3/hr, 8 m3/hr, 10 

m3/hr %9� 12 m3/hr *���:9�>����>/&<;���(!�
� 8.35 

%, 10.61 %, 11.41 % %9� 9.99 % !/9��
�

 B9�!��!�������������	!/�
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��3	(!��
�!�!��39&���!�!��
��(!�
/������"�t

�!�$(!���/	9&��%B�����!�9�����;�%��?3/( 

������������
� Paker and Treybal [2], Nitsu el al. 

[3], Mizushina et al. [4], Gyu-Jin et al. [5] �<>���H� 

3����;���J������F�%���39�	��!��
� %9�/�

9
��A�&�����9�%9���9�>���	!/�C����>������

%�(!��
� %���?�D!���>  8  �!�B9�!�

�����������������
��!�	� �
 � ���/��	( !
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/������"�t�!�$(!���/	9���>/&<;��/=>��	!/��J	

&���!�!����>/&<;� �<>��'���A�����9C����H���

?�����!�����	�
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 ��(!����J!/��3�
�3����;���J�%��

�!��
�	!�%B�����!�9�����;�%��?3/(��?3C�(!

*���:9�>�����	(!3����;���J�%���=>� %(B9�!�

�������;�
��/(�!/!�$��'���C%�(#
�	(!������"�

D!��!�$(!����	!/�C��������>�'�?�3����	!/ 

�C��%��?� ��=>���!���=>���&�!���3���(!
	%��

��>/�B9������!�$(!����	!/�C��%�(!��
� �#(� 

�'A3D�/������!���@�� �
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;����� 8 ��!e%����
/������"�t�!�$(!���/	9��>/�B9(��	!/��J	&���!�!�������������
�B9�!�
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;����� 9 ��!e%����
/������"�t�!�$(!����	!/�C����>/�B9(��
�!�!��39&���;�������

Mass transfer coefficient as a function of air velocity
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Heat transfer coefficient as a function of water spray flow rate 
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 2. ����=�(�*���������%��&0��)

��������-0",�)�5'��������#�����&���%�F���

/����*�������

 �!��<��!�	!/�
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�"���3	(!��
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�!��39&���;��������
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/������"�t�!�$(!�
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New pattern linear  (Air velocity 1.34 m/s)              
New pattern linear  (Air velocity 1.42 m/s)              
New pattern linear  (Air velocity 1.50 m/s)              
New pattern linear  (Air velocity 1.59 m/s)              
New pattern linear  (Air velocity 1.67 m/s)              

Old pattern linear  (Air velocity 1.34 m/s)              
Old pattern linear  (Air velocity 1.42 m/s)              
Old pattern linear  (Air velocity 1.50 m/s)              
Old pattern linear  (Air velocity 1.59 m/s)              
Old pattern linear  (Air velocity 1.67 m/s)              

;����� 11 ��!e%����
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�!�!��39&���;�������

Heat transfer coefficient as a function of water spray flow rate 
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 D!���>  11 %�����!e�����������
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�
/������"�t�!�$(!����	!/�C��&���!��
�	!�%B�
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����!�9�����;�%�����/ *���(!�
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$(!����	!/�C�������>/�!����/��>�	!/��J	�!�!� 

1.34 m/s, 1.42 m/s, 1.50 m/s, 1.59 m/s %9� 1.67 

m/s *���:9�>���(!�
� 9.53%, 7.5%, 7.81%, 8.69% 

%9� 9.02 % !/9��
�
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��.����!0���	��� 
 �!�	��
���;��H��!��<��!�!����>/������"�

D!�$(!����	!/�C��?�3����;���J�%�������F� 

(Closed wet cooling tower) &�!� 5 
��	!/��J�  

*���!���
���'��!��
�%B�����!�9�����;�

?����%��?3/(������������
��!��
�	!�%B�

����!�9�����;����%�����/ ��=>�	
$'�������

?��!����>/������"�D!��!�$(!����	!/�C�� 

 B9�!�	��
���	(! �!��
�	!�%B�����!�

9�����;���>%�����3	(!�#
;����9�%9���9�>���	!/

�C�� ��/�������"�D!��!�$(!����	!/�C��%9�/	9

����	(!�!��
�	!�%B�����!�9�����;�%�����/ 

 ��3�
�B9�!�������
�!�!�$(!���/	9

��	(!�����>/&<;��/=>��	!/��J	&���!�!����>/&<;�

*���!��������>�
�!�!��39&���;���������> 

6 m3/hr, 8 m3/hr, 10 m3/hr %9� 12 m3/hr �(!

�
/������"�t�!�$(!���/	9&���! ��
�	!�%B�

����!�9�����;�%��?3/(���>/&<;��!����%�����/

�:9�>���>  8.35%, 10.61%, 11.41% %9� 9.99% 

!/9��
� %9��(!�
/������"�t�!�$(!����	!/�C�� 

�����>/&<;��/=>��
�!�!��39&���;����������>/&<;� 

*��?��!��������>�	!/��J	&���!�!� 1.34 m/s, 

1.42 m/s, 1.50 m/s, 1.59 m/s %9� 1.67 m/s �
;���	(! 

�(!�
/������"�t�!�$(!����	!/�C��&���!��
�	!�

%B�����!�9�����;�%��?3/(���>/&<;��!����%��

���/�:9�>���> 9.53%, 7.50%, 7.81%, 8.69% %9� 

9.02% !/9��
�
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