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Abstract 
Wave plate mist eliminators are one of the most efficient devices in the industrial processes involving gas and vapor flow that can 
remove droplets from the gas streams. In this article, a set of measurements are brought out to study the essential parameters, 
pressure drop and removal efficiency of the mist eliminator in order to optimize this device. The air flow is provided by a fan at the 
outlet of the setup in the velocity range of 1-4 m/s. Droplets with a diameters of 10, 15 and 20µm are injected by means of spray 
nozzles through the air flow. The removal efficiency of the mist eliminator is determined by measured parameters such as mass flow 
rate of nozzles and collected water, humidity and temperature of air at inlet and outlet of the channel. The main objective of this 
article is to evaluate the effect of introducing roughness to the surfaces of the plates in the performance of the mist eliminator. 
Results show an increase in the value of the removal efficiency for all range of the applied velocities, although the percent of 
increase was more considerable for smaller velocity magnitudes which percentile was up to 20%. Meanwhile, it will not cause a 
noticeable increase in the pressure loss. 
Keywords: Mist eliminator, experimental investigation, collection efficiency, pressure drop.
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     ����� �� C�+�� D����� (��� ���1 (��	5 A	+ (�7�� � ��#: :�
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���) D��
�8�� 	
������ !� � 6�
��  D��� 512 ]19[   �����.� ��3 (

�4���� �� 	/% ��#: 0	�2200  � D��+��;��@� -�  ��#:1/0   D���+��

 9��?@1 �;��@� -�  A	+1/0     �4����� �-� � �����G 	�3 	
� 0	��2  

5/0��� ���T� %�4� ���  0	�2���� .+� �
:	2 6��%  ���� 6�
�� 0�1

 �'��%�: ��25 �
����+ 0	��
���+�]�3  � 0	��"�� ��15 �
����+ 0	��
�

����9 +� �	,-  ����� 	�+ .+� ��  ���$� 	�2    7��	� �� 6��
�� 0��1

�� ��	- ��1 (��	5 \3�T� �� D�����4���� .��	�2  7��� (��	5 A	+ 0	�2

   6���
�� ������ !��� ���)�� C��+��  ���3 ��"
��+� 0���� �� D���X�� ���3 �

�5�	M    ��
:	�r� 6���% 6�
�� ���� !���
+� ��#: � (��+ ��#: 0�1

 �� A	+ 	���T� .+�36  4� �,T��! m��)f  �4����� O,T� |,+  0	��2

 �� � +�  C+�� C+�
� A	+ ��)� �� ) ��,3��3(    ���  ���+�.�

 .+�\�  4       D����� O�,T� �� �� ��'
P� ���T� �� 4��2 A	+ 	���T�

    D����� O�,T� �� 4��2 (��	5 C+�
� A	+ �� �
��Y 0�	33    	�3 	�
�

�� (�#� �� � �3 ����G.�1�  
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∑
∑=

i
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bulk A
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V  

 �,3�� 9�� �� ��bulkV  �D���� (��	5 C+�
� A	+iV  ���T�

+ �,T� �� A	i  � m�iA  �,T� �3 �
:�� W�X
M� |,+i .+� m� 

3�Q� (�7��  � +�]�3 �� ��� �����9 +� �	,- C+�� 	�2

3�Q� U�+ �
��) D�
�8�� D�� 625 ]20[�4���� ����.� �3 ( 0	�2

 �� 	/%100 � ���� 3�Q�%;��@� -� 3�Q�  ����1/0 0��� � %
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�4���� 2 N� 6��h ���M	3 �3 �,M ��8�� 4� 0	�2�'5 0�	3 .+� ��  0	�

 �3RY 3�Q� 	2 U�+	5 ���1 �/�z� �3 ������ 9: 4� R� � (��

�3 �+0 �	,-��  	�2�0�  (������ �5�� �3 .+� ��  ���$� �@�+

�	,- g�� 9�� 0]�3	�2�� ��1�4���� 3�Q� 	3 6�	,- 	�G_� 4� (��� 0	�2

 �� >	% 	B� .�	�  

  

 
G��4 - 1�F�.,  ��8 ��,.� K2.� 3-.+ I���E L/F� �1 M��N� O�F� �1 ��8 K2.�3 I���E L/F� �1 ���( .+ .��  

  

3 - P,��� 

1 -2- ��:6 K6-  

^)� 4� 0�1	
����� 9�	��� 	G��   �	�,- �	��'@A ���1	�2    ���#: �:�

�	,- (��� ��1 (��	5 �	�,- 04�+��5 (������ � 	�2 	��2  ��� �� �3  ��3 .

 4� 4�2 (��	5 ���A9�3 �	,- 6�./% �	�2���M	3 m�"�1   (���	5 ��,M

^M �3 ��5� �3 �
#2	3 � �#���5 (��	5 0	+ !� �1�����   {�A�3 ��

�� (��	5 ���A 0�	3 ��/� 0��)� ;1�� � D���� ������ ����� 9�� .�� 

  � �� �	2 (��	5 ����7� 4� ���A m�"�1 4�2 (��	5 9
:	2 N�
  {A�3

   .��  ��1��M !���
+� ��#: ;1�� u���  \�� 5     ���#: �:� (�7���

�4����  �� ��  0	�2A	+�� (�#� �� 6��/
� 0�1 .��1�  �:�   4� ���#:

06/6% A	+ ��1  �� ����G 	3 	
�10/47%   A	�+ ��3     �����G 	�3 	�
�

.+� �
:�� ;��7:�  
  

 G��5-�./0 ��:6 K6- K2.� 3-�- �+ �8-59,� .8  ��,.� 3�7

�./0 3-.+ J4�#�� .+� 4 Q�$ J�"#$ �+ .8  

  

2 -3- �����-� �./0 8.3  

�� (������ �	,- �5�� �./% 0�1	�2�3 \�  4� ���/
+�  �,3��
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 �'@5trapM& N� ��	5 �3� �O@5 ���0 ��  �	,- C+�� � 	�2inM& 

D4�� ��	5 �3� 7���� �	,- 4� �4���� 	1 �� �1.� �3  

)4(  100×=
in

trap
d

M

M

&

&

η  

 �+�	3 �3 ��
3� ��G_��	 ����� 	3 D4�� +�]�3 ��#: �	�,- (�  0	��2

        (���	5 (��� ��3 6�	�,- ;� �� 0�	�3 u�+��� 0���� ��#: N�P
�� �

D4�� g���� .+� ��  �
M��	� ���A ������� �1���#�3 ���T�  (���	5 4� 0�

����� ��M (��� 4� �� D��+ ������ 6�	G� C+�� ���#�3 ���T� 9�� ��  ��1

 D4�� �'M���� 	��o� H�P
+��]�3 ��#: ;��7:� �3 .��  D4��� +  ���1

R�A 0�	�������� \@$���1 (� ��'M�� 0 ��1     ��	Y >s�M �)5 ��

�� ;��7:� 7�� (��	5�3��    0����A D���+ ��	5 �3� (�7�� �� ���5 ��

�@� 4��8� ���$� �Y 4� .���D��5 2    N� ���	5 ��3� 6�	��o� (�7��

]�3 ��#: ;��7:� �3 0���A ��� (�#� �� D4�� +�    ���1 ����� �� .��1�

D4�� 4� !��3 0�1   0���� 0�1���#: �� ��	5 �3� 	���T� ��  ��	3 ���

���+	� ��M ���#�3 �3� (�7�� �3 �@�.���  

 \� 6 ����@� �	,- (������0	�2  ���� +�3»	w�Y ���«  ��

��#: �'
P� 0�1 ��+�]�3 D4�� 15 ���	���  �'%�: �� 0�	3 ��

 �'
P�+�]�3 �� �	,- ��	� ^+� 	�2 9�	
#�3 .+�>s
M�  ��5��

 �3 	3�	3 9�"���� ���T� �3 ���09/0 ��.� �3  U��
��3 +�  ����

(�#�D4�� C+�� ��  ��8�� 6�	,- �4���� (���� 3�G ���1��3 0�1 ���

��#: �� ��  �
:	2#� 0�1  �� �� 0	
����� �)�� � +� 6��/
� D4��

��#:D4�� �5�	M �3� (�7�� +� 	��o� H�P
+� 6��/
� 0�1 �1

 �3� �3 �5�� �3 �	�]�3 	���T� �� 0��� ��#: (��� ��	- �3 �� ��3 �1��M

�� ���  ��8�� 6�	,- 	�]�3�4���� -� (����	3 ]�3 �� 0	�2 y 9��	3��3

;���4� 	��+�#: �3 �1 0��� �70 .+� �
:	�r� 6��% ��3  

  

I4�� 2- +1�  ��.�I��� �73 ��:6 �1 M��N�R�� J4�#�� 3�7  

D4�� ��#: )bar(  

D4�� ��	5 �3� )gr/s(  

 D4��10 

����	�� 

 D4��15 

����	�� 

 D4��20 

����	�� 

40 53/0 54/0 79/0 

50 58/0 61/0 89/0 

60 62/0 68/0 01/1 

70 68/0 72/0 10/1 

80 71/0 76/0 17/1 

86 74/0 81/0 23/1 

  

  

  

  

  

  

  

 ^
��+ (������ 	3 �� ����� 	"�� 4�G_����r2	 �� � �3 \.� �

��	- D4�� 0	�2 4� � �� �� D��+ \����
� 0�	�� .+� D���� (��� �1

D4�� 0�	3 ��#: {A�3 D4�� �+��1 �3 ��	@1 �+� ��������1 0�1

�� ���� 6��% �3 D��+ �� ��� 0�11  4� R� .���  ������ !f��

��3 9�� �a�	M��� �3 � �
��  �1!f�� 0�1 D��+ 6��h (���A �3 	�

�� \������ � ) \� 7(D4�� . �5�� �� �� ��	�2 ��	- �'.� �� ���3 �1

�4���� �3 (�  ^��T� 0�	3 �:�� %	: 6��h D�� !��7� � !f�� 0�1

	��+ C+�
� 	,- �3 (� 2 	��+ C+�
� 	,- .� �3 �
 �� D4�� 	,- �

�	,- �0  |,+ �3 ^8Y ��� �� +�	3�	3 (� \� ^8Y ��� �3 

6�	,-  \� |,+ �36�	,-  ��  0	S+�+� 	,- 9�� T�TY �� .

 �f 	1 � +� ��  0	S+� 6�	,- (��3 0�	� (�7�� ����� 9��$�

!��7� !� ��A �3 (� ���T� .+� 6��h (��3 0�	� 0��$� �3 � �3 	�   

  

 
 G��7- 5,� J-./0 �+ L,�� ��,.� �, ��� G,�S* G?-.�  

  

	"�� >	Q 4�  (��� �3 ����� A	+ �3 6�	,- ����� �3 �5�� �3

�� L��7� (��	5 0�	3 �:�� �'%�: ���3 ��� ^1 A	+  (��	5 �3 (� 

 .� �3 �
 �� �� 4�2 \� 8 �	,- 4� D4�� �'%�: 	
����� �+�	3 �3 	�2

 �3 �5�� �3 .+� �
M��	� \� 8 ;��7:� �3 � � D4�� �'%�:�	,- 2�	 �

�	,- (������ 0�	3 0	�2��	1 ��#: �� ����@� ;1�� D4�� 0���� 0�1

���� :���� \�  9�� 4� �� 0	"�� �
�� .�3�� �� +� 9�� �� 

                                                           
1 Ligament 
2 SMD: Sauter Mean Diameter 

  
 G��6- �F���,  �����-�L�� �4;3 +.�*� �./0  �1 Q�$ ��-=,1 �+ .8

 K2.�9/3 ��:6 �1 4 ���( .+ .��I��� 3-.+ J4�#�� I��� 314�4 3�7  3�7
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  4� D4�� �'%�:�	,- 2�	  0�1��#: ��40  �85  ��3G_��	 (������ 	3 0

�	,- 2�	.����� 0  (������ (���� 3�G �3 �5�� �3�	,- �� 0	�2

�3�  (������ ;1�� 9��?@1 � D4�� 6��/
� 0�1O@5 ��� �3 6�	,- 0

�	,- 4� D4�� �'%�: ;��7:� 4� �#P3 	�P�� �3 �3�G D4�� ��#: �� 	�2

 N��	,- � D4�� 9�3 �'%�: �� ��  0	S+��� 	�2.�	3 �� (���  

  

  
 G��8- �����-� L�� �./0 �+.�* 3�4; �1 Q�$ ��-=,1 �+ .8  K2.�

m/s9/3u=  I��� 410  G$-=6 �1 I��� 314�4 ��:6 41 �1 ��4.��

�./0 �* I��� M��N� .8  

  

 D��53 �4���� 0��� � 3�Q� (�7�� �3 �� D���� �5�	M �� ��  0	�2

�	,- � D4�� �'
P� \%��: 0�4� D4�� 0�	3 	�215  A	+ �� ���	���

 (��	51 �� (�#� �� ����G 	3 	
���7:� .�1� �3 ���� 3�Q� (�7�� ;

 ;��7:� � D4�� ��	5 �3� ;��7:� 4� �'%�:�	,- � 	�P�� 4� (�#� �	�2

�� D���� D�Q �� 	�7�� 6�	,- ��	: �� ���	,- ��	5 �3� (�7�� .� �3

+���  	�P�� H�M	
����� C+�� ����4���� 3�Q� � ��� 0�1 0	�2

+� ��+�.� \3�- 0���A (��	5 �@8Y �3� � ��  ��+�.� H�� .

) N� ��P3 �`75 ��#: .+� 	�4 6��% �3 N� ��P3 ��	5 �3�vP � (

) ��1aP�� ��+�.� 	�4 C3��� 4� (.��	2  

)5(  ( )KPaPP gv ×= ω  

)6(  ( )KPaPPP va −=  

 (� �� ��ω  �3�Q� �%�� (�7��P  ���T� � �'� ��#:

( )KPaPg �4���� 0��� �� g�� � N� ����������	� W��M D��5 4�-

�� �����M ��  0	�2) ���� 3�Q� .�� ω � () ��1 m	5am ( 4�

�� ��+�.� 	�4 C3���.���	2  

)7(  
a

v

P

P
622.0=ω  

)8(  
TR

VP
m

a

a
a =  

 �,3�� 9�� �� ��V  �D���� �@8Y �3�T  D���� 0���

287.0=aR ��� �3y � ) N� ��P3 m	5 ��)� ��vm �,3�� 4� 7�� (

�� ��+�.� 	�4.��   

)9(  av mm ω=  

 \� 9  3�Q� 	���T� C+�� ��  ��+�.� N� ��P3 ��	5 �3�

 �� ��  �`���  D��53 �3 ��D4�� ��	5 �3� 4� �$3�� 6��% 0�1

 .+� ���� (�#� 6��/
�@�- ����T� �3 N � ��� 0�1 \� 9  D4��

15 � 0	
#�3 ��	5 �3� 	���T� ���	�� D4�� 4�10  ���	��� ^1�	: ��

��  (� O�� �3 � ���� �� ��1 �� ��5�� N� ��P3 4� 0	
#�3 ��	5 �3�

 . �� �1��M 	3 �� D4�� �a @�- �� ������ ��20  9�	
#�3 ���	���

�� ����� �� ��	5 �3� (�7�� (��� ��� 0��	-	3 �3 9��?@1 � ���

5 �3� (�7�� N� ��	5 �3� 0�� 	3 ��1 �� ��  ��8�� N� ��P3 ��	

 D4�� �3 ��3	� ��� 9�� (�7�� 9�	
@� �D4�� 0�����20  ���	���

��.� �3  

�	,- (������ 	3 ���
:� m�� �3 6�	,- ��	5 �3� ^��T� �3 0	�2

 6�	,- ��	5 �3� 0���7��L ��  �� \%�Y (��	5 �3��	2y ��� 

(�@1 ��Q �  ���� (�#� �� (�7�� �\3�- )5�� ��  L��7� 6�	,- 4� �

�� 	�P�� D���� (��� �3 L��7� N� ��	5 �3� (�7�� ���3 �r� .��� 

 (�7�� 4� �� +� ��  	�P�� D���� 	��� D�Q �� �� D4�� C+�� �� 

 ��B�� 9�� �3 .��  �
+�� ��  L��7� N��� �3��  ��P3 ��	5 �3�  

  

  

I4�� 3--=7 O=�N� 3��1 4 K+=Y�  I��� �- �1�#��- Z�9	715 I���E ��4.[ �1 ���4.�� 

�������#:

�gr 
⁄ ��3���	8�4��
 

40

0/54
 

50

0/61
 

60

0/68
 

70

0/72
 

80

0/73
 

85

0/81
 

 4� �'%
�:

�	,
-

 2
�	

 )
cm

(  

45 
(%) 3�Q� 3/27 9/30  2/33 0/37 7/40 1/44 

) ���Co(  6/16 0/16 6/15 5/14 9/13 3/13 

50 
(%) 3�Q�  6/32 1/37 1/42 7/44 4/50 7/54 

) ���Co(  7/15 8/14 8/13 3/13 4/12 4/11 

65 
(%) 3�Q�  6/37 4/42 9/46 4/52 7/61 9/64 

) ���Co(  9/14 0/14 0/13 3/12 5/10 0/10 

75 
(%) 3�Q�  5/39 9/44 4/50 3/57 3/63 3/67 

) ���Co(  6/14 8/13 9/12 5/11 8/10 2/10 
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 N���	� ��+�.� �� D���� �3 ��  ����  \w�/� �,3�� 0��	-	3 �3 RS+ �

 \%�Y ��  	�P�� N� (�7�� �0���� � �5�	M N� ��P3 �3� (���

�� ��	2. 

�	,- (������ ��+�.� 0�	3>�% ��Y �� 	�2  �� D4�� ��"��5 �	34 �

 �'%�:75 �
��+�	,- 4� 0	
� 0�� 	3 ^
��+ 0��� ��#: � 	�270  ��3

 O�4�� D���� (��� �3 ��  0	S+� 6�	,- �� +� ��  ���� ��	-

^B��  (������ ��+�.� �� 3�Q� 9
:	2 	B� �� �3 .�� �3 �
 �� 0	�

�	,- �	,- (������ �,3�� �0	�21��M 	�4 \�  �3 0	�2.�  �  

)10(  100×
−

=
vaporin

trap
d MM

M
&&

&

η  

 �,3�� 9�� �� ��vaporM&  D�Q �� ��  ��8�� N� ��P3 ��	5 �3�

 ��P3 ��	5 �3� � �5�	M N� ��P3 ��	5 �3� \w�/� 4� � +� D����

 D���� 0���� N��3 +� �� y���
inM&  ��  L��7� N� ��	5 �3�

D4�� C+�� �1 �
trapM&  C+�� ���
:� m�� �3 N� ��	5 �3� (�7��

�	,- 6�./%�� 	�2 \%�Y �N� ��P3 ��	5 �3� 	���T� D�@A� �3 .� �3

 (������ ���1 0��� � ���� 3�Q� (�7�� 4� �� O@5 ��� 0

�	,- A	+ �� 	34 � >�% |,+ �3 0�1	�2 �� � 6��/
� (��	5 0�1

� �'
P� 6��h �4���� � \� 10  � \� 11  �3 .+� ��  ���� (�#�

 �6�	,- �+	��� ;��7:� \��� �3 6�	,- 	,- ;��7:� � A	+ ;��7:�

������ �3 � ��  >	.�� ��1 (��	5 CM (��	5 4� 6�	,-�	,- 0�1 	�2

� ��	� ���M	3 �� ;��7:� 6�	,- 04�+��5 (������.�3��  

  

  
(���  

  
(N  

  
(]  

 G��9- �./0 �- ��4.[ ^; ��N+ ��.� �+1  K2.� �1 .81  .+ .��

I��� ��4.[ �+1 4 ��$�6 3-�- �+ ���(  (M_- 3�710  (^ ��4.��15 

���4.�  (]20 ���4.�  

  

  
 G��10 - �����-� �./0 83. �S��"� ��� + �+.�*�./0 3-.  �+ .8
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M&   ��	5 �3�(Kg.s-1)  

n ^M ���$�) �1-(  

P  ��#:(kPa) 

Re ) 4������ ��A-(  

S �	,- D���� 0��)� 	�2(mm)  

v  0���� �� 4�2 A	+(m/s)  

@`a2 ����=,  

α  ^M ����4(radian, deg)  

η �	,- (������) 0	�2 -(  

µ ) �������� 57�kgm-1s-1(  

ρ ��"f� )kgm-3(  

ϕ ) ���� 3�Q�-(  

ω ) 3�Q� ���-(  

b,=�.,��7  

a ��1  

B ^M  

d �	,-  

g 4�2  

in  ��  �����	,- �3 2�	  

trap �	,- �� ���
:� m�� �3	�2  

v N� ��P3  
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