
 

Journal of Natural Environmental Hazards, Vol.12, Issue 36,  June 2023 

 

Investigating the effect of the "sedimentation chamber" on 
reducing the dust pollution in house interior (Case Studies: A 

House in Dezful) 
 

Mohsen Bina1* , Narges Zadehosein2 
1. Corresponding Author, Assistant Professor, Architectural Department, Jundi-Shapur University of Technology, Dezful, 
Iran 
2. M.A., Architectural Department, Jundi-Shapur University of Technology, Dezful, Iran 

 

Article Info ABSTRACT 

Article type: 

Research Article 

 

Article history:  

Received: 07 May 2022 

Revised: 09 November 2022 

Accepted: 21 November 2022 

 

Keywords:  
Sedimentation chamber, Dust, 

Dust purification, Dezful, 

Concentration of the particles, 

Building interior. 

One of the most important natural hazards in the southwest is dust pollution. Dust 

pollution increase in recent years and became a serious problem in the region. 

This pollution situation in southwestern Iran is also noticeable. The continued 

presence of dust pollution can impose irreparable damage on the health of the 

community and the environment over the next few years. Therefore, it is 

necessary to use measures to deal with the problem. Due to the difficulty of 

reducing air pollution in the city and outdoors, paying attention to the indoor area 

will have a major contribution to health. In these circumstances, the main goal of 

the research is to find a solution that can remove dust from an indoor area 

(without applying harmful chemicals). In this research, while studying the 

conventional methods of dust purification, the "sedimentation chamber" method 

has been selected. In this research, an experimental sample of a sedimentation 

chamber in the house was built and tested, and from these experiments, daily data 

on the amount of dust collected in different spaces (Including Inside the 

sedimentation chamber, the research room, the adjacent room, the yard space, the 

amount of wind speed entering the chamber) were collected and measured. 

Analyzing the data collected, the results were inspected. Eventually, the effect of 

the sedimentation chamber has been proven in the purification of dust inside the 

house (in comparison with not using it). Also, the correlation between room air 

purification with western wind velocity (positive pressure) in 73% of cases there 

was a direct correlation. As a result, the use of the chamber is suggested as a way 

to deal with the Dust pollution in the interior of the house. 
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��9 89�5� 6�
�:o �5  E�
x ���X
*5=$���5� �?�F oD�� 
� 
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��9:�� [��  ��(
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� 89�5� 6�7� *G E� 24 �=Z�� �N�� 
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 6�I: 6�! C:� 6�7� *G �]� ����
� ������ ���G .�O*G ���G� �E�G��
 C	� ��:�:��*? 	  8:*���  H�D� �], HO =G�`� ���! $������ �5:���  ��
'�5:Q HOB5 |�@�:* *>3S �G Y�� z��! �� ����	��O *G ��4F  K�N� .���! 

  

 (W�+�2.� ��X%�-��@  

E
��') d��K7! 4�P =����G *' (� �������:�� :6�I �, � HO 6��G 
�'	*$ � ���3��� �
������� �G 6O ��! .
��O c�X�� �� Y 	J ��( $������ �( K;9 *?N�:�6� K� 6�
� �
 *����3 
	*�F  
��9 ������ 6�
� �
 6O �

                                                      
 1 _ ����( 
� $:� �:+�� �]� V], *+�+ 100 �G��G ���! =Z�� �:�� �� *;5� ���' ���!. 

2   - *G  =B��	��X 6�7� �,	�*$ _�5� �
��X ��O _�5�	J *G �(�! 6���ZH�F��� ��! =��.  
3   - c�� [�� ��4F ������ E
��'d��.  
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� (�:A=v��9 ��Z .�
 ��!�  ������:6�I �
 E
��'1 G:6� � 	���� ��G *'�  =;` ��4F ���� 
� [�� �(
� ��!.  

��G) d��K7! 4=��
 =����G :(� �
�G� +���N� �����  *]G�
:6�I *5 
�;<��:C �G ��!��	6� ��G 
�;Z ��G ) �
��	��(��! ��O E� ��D 
�	�J  �(3  =Z��	8  
�G:6�I �L� 
� ��G =Z��� G:6��  ������ �� ���3��� �G

������ d����G�:��  .�!  

�B;�8 � �.7�. :����% �
@  <
��  

� 
�	C ������ �J(�)  �:�� :6�I *G 
�;<���� .=��� E
�� *����
 E
�� �(�	 � 
� *'	C  � *�+�] �
� J(�) 
�,	*$ *���� 
��9  :�� ��5
�;Z ���� ��:� K,�$ : =B�M�� *B;� *G ��G  =;� 
��� *,]�) �>� �
� �	�  
���
3��(  ���:�(�� *�$G��  (�+� :K�!:6�I H��
 
�;<	*��� 345):* 
�;<� _�35� 6�7� 89�5� 
� *' (� ����  �
*GB5 *����
 E
��:* .=�� ��!  (H =$�� 
�;< 
��, E��35	*��� ��O _�5� 
�	J  �_�5� *G *' �(�! *����
 E
��

� ��! M
�I�.=�  

 (D/�� :����%�K�X �":'	.  

=B�  =!���G:6�I *5  =$��x
�;< E�
�  E� *G ���G� 
�*�  �� ��
305 c�:�  �5A7	  ��� ����1396�  � =!���G
������ �:�� ��G� ��O	J �(� 5��,� ��O 
�	����  �� Y�� .�! c�X��2 ���� c������� � =!���G � �:�� 
��O	J �(� ?��� =$�� 
�;< �� 	*���  .�! ��<O 6�7� 89�5� 
��	C  �5 
�'25c� ������  *���	=����5 .� ����  �(

E
��' ������ �N�� �G  Q$N �G d��NTU V�� � =;`
�O�  .=�� ��!  


� *G *' =!���G �( E� *G � *����
 E
��24 R  c�X�� =Z��	�*��� �(
�;<� *���� [�� �( 
���G�  A(�G � =;`
�,	*$ ��! *���� .��� �� � ��	C ����  ���� 
� �(1 ���	J � *G E�ZTD� c��5 Y�� .=�� ��! ����	C  E
�� M�

R 	*��� *G � E
��	�X7  ���� 
�2 =�� ��! ��
�O .  

  

  

                                                      
1   - Q$N �G NTU �N�� ��4F ������ E
��'d�� *' 
� �	C J(�)  �G ?�Z:E� +�':���;:6� *G �(�N��� =>?< �;5	K ��! =�� 
*' 
� KN�� ��G ��G� �,	*$ �� E
�� � ��F �$' ���� � ��!.  

  
F3� 4 :��YBC� :��CZ(C ��%  ):�C :C��(  ���YBC� ���2AZ(C (G4 :�C) 
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J�2T1 K��+ �2� �% D�B�� @�
�\;�� ���] ���^ @��-���_ �.7�. :24 :��C  

K��+  2A  @��-���H F�� R�S   )NTU(  D�B�� @�
�\; �� ���] ���^ :��`� ���7�.  

2����96  A١ n�:N  30/20  

 

10:00 A٢ 

6�7� 89�5�  

���
� 
��X  93/0  

�+�  A٣ 89�5� U��  97/0  

3����96  A۴ ����@ 
��X  63/0  

10:00  A۵ �(�!  37/0  

   A۶ � _�5� K@�  2/0  

 
 J�2T2�" ���] K�X�� �.�+�� ���_ :&�	.R�S �� �2� �.7�. @�
  a'*�% @��-NTU  

2A :����% K��+ J7�  b��*  
QH�"� K73C  V�"� 2
��  FM�� V�"�  ���c"  


��X ��
��  U�� 89�5�  
��X ���@�   _�5�)
��X(  ��O	J  ��O)	J(- (
��X)  

A  2/5/96  �5  3/5/96  20,3  0,93  0,97  0,63  0,37  0,2  0,17  

B  3/5/96  �5  4/5/96  105,3  1,56  1,06  1,03  0,57  0,36  0,21  

C  4/5/96  �5  5/5/96  37,6  1,3  1,34  0,64  0,68  0,5  0,18  

D  5/5/96  �5  6/5/96  20,8  1,66  1,34  0,57  0,75  0,42  0,33  

E  6/5/96  �5  7/5/96  18,4  0,65  0,48  0,49  0,5  0,42  0,08  

F  7/5/96  �5  8/5/96  20,98  0,8  0,56  0,58  0,49  0,3  0,19  

G  8/5/96  �5  9/5/96  6,25  0,61  0,4  0,46  0,54  0,37  0,17  

H  12/5/96  �5  13/5/96  7,48  0,8  0,64  0,52  0,46  0,35  0,11  

I  13/5/96  �5  14/5/96  15,4  1  1,23  1,05  0,75  0,41  0,34  

J  14/5/96  �5  15/5/96  11,5  0,81  0,71  0,73  0,7  0,65  0,05  

K  15/5/96  �5  16/5/96  20,1  0,47  0,45  0,4  0,43  0,36  0,07  

L  18/5/96  �5  19/5/96  26,5  0,67  0,39  0,42  0,66  0,38  0,28  

M  19/5/96  �5  20/5/96  8,1  0,65  0,54  0,51  0,53  0,48  0,05  

N  20/5/96  �5  21/5/96  12,5  0,66  0,51  0,46  0,58  0,4  0,18  

O  22/5/96  �5  23/5/96  12,4  0,69  0,56  0,42  0,86  0,46  0,4  

0,00

2,00

A2 A3 A4 A5 A6

 @�I;�S ���^ K+� �'8�0�AAAA2 2 2 2   �"AAAA6666  �% +�� Q8 ��

 K�X��20/30     b��* ��

20/30
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P  23/5/96  �5  24/5/96  33,2  1,21  0,71  0,73  0,68  0,6  0,08  

Q  24/5/96  �5  25/5/96  31,5  0,56  0,45  0,47  0,52  0,42  0,1  

���� (P �28+� ��% @�
�2�  

=:�' �� �7	 ���G���	�O =>?< �	��5 �	 J(�' 
� *' =�� �	�( �|
��) �
�� ����� ��,� ��( ��(1972 � (
�!�()� b� �  �6�
�7�( � �1397(� ���I	
 ��� Q�� ��G *P��� . *G �+� ���!� 6O *G =��� 8	 6���Z  6��5

 �Q?D��� ��
�:N) ��' �>�1399.(  [��D� 
� ��( A:,�$ 6�	�� �6���@�� 8	 *G ��G �
�@�G c���( �?' =+�N 
�
� JF  � *�$7! 6���@�� ���G � *G ��G *' ����( .��! K7! K:]�$ �	 � VG� 6���@�� 8	 �G ����Z 
�D

� 
��9 �3� 
��� �	 J7 =S5 ��G *G =�  ��(
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��� =S5 ��G KG�, ��(
��	� ���� �  .���:�
 ����G 6���@�� *G K	� ��G *' �5
��
�\�]�  
��9 ��( �3� 
��� =S5 ��	� �]� �� � 
��� =S5 ��G KG�,

 �J� �;:7! �6�:��G�9) =��� ��(��@1384� H�< H��� � H�< �� ����� 
� Q+�< ��(��G *' =�� ���3� .( -

*	�B5 � H�?] ��(��G �9�! ��(��G .����� ��  ��!�G ���:G � ��:B	� 
� )1393 6���@�� ��
 J(�)  C	� 
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��	�� ��(��G ��>� �
� �( ���G *G ��!3 �3� ����!��( ����$	� ��(
�O �� =Z�� ���3��� �G C:�b�( � ����� ��GO

*G d����G ������ ������ �G � =!���G *����
 E
�� =$�� 
�;< 6�I: ��(! *$	�, ��
 6��( 
� *���	 �5 =�� ��
*5 
�;< 6�I: *' ��! C!�
=$��*]G�
 *P ��G =B� � =Z�� �G �K@�� ��L� 
� ��! c�� ���G� 
� .=�� *�!�� ��

=B� *G =;$� �
 ��G M�� =B� �5 =�� =Z�� 6�I: � [��S�� *	��� Y�� ����� o:;]5 �>� �
� 6���@�� ��:�
: �G *]G�
 
� .��' C::�5 �
 ��G 
� �`� ��G*5 6�I *' ��G =B� � =Z�� *G *��5 �G I:� 6�7� 89�5� 
� E�
x =$��

� �=�� ��! V9�� �3� �	 =;� 
��� *,]� 
� .��' Q$' �
 c�� d	��� 6��5  

=B� ���G� ���G [��S�� *	��� C::�5 ���G*G �
 �>� �
� 6���@�� ��:� ��(
�S �G 6O *	��� Y�� ���
�O =��
:�5 �	�:����� �?����
�G o;D *' =�� ��! C: K7! �G oG�] 6���@�� C	� ��(5  *	���45  H�< =�� *G *�
�

.�
�� *G �� Y =�� J(�)  oG�] � ��
 
� ��G =B� � =Z�� C���	 ���G �����!��( ����$	� 
�O 6�
�O
) ��:G � ��:B	�
� 1393 *;��S ��G 
��	� �( *G =;$� =Z�� 6�I: C	� �5 =�� c�� �(�	�X�O�� .��! � [�( *'

*5 *]G�
*B;� C	��G��G �=�� ��G =Z�� 6�I: �G 6�7� 89�5� 
� E�
x =$��  ���G =Z�� *;��S ���G � �?�� �
*B;�  ��	�� *B;� C	� *G =;$� *' �	�(��G �5 =�� c�� C	��G��G .�
�� 
��9 6�7� 89�5� ���G ��( ���
� *' =�� �	�

�� 
��9 ��
�G �
� ��! 
� 6���@�� 
��	� C	� *' ��! *��5 *�7� C	� *G � *��24  
��� =S5 6�I: *P *G =Z��
� �>� �
� _�5� ��X�  *G A:,�$ � ��G�
 �� *' �	�(��G) =;� *,]� 
� 6�I: *P � (���� �	�(��G) �3� 
��� �


�� *B;� �� ��
 � E�;��S Y  .=�� ��! *���� 
��9 (6���@�� =�  �� *'� E *B;� :��:�  ���
� *' ��
*B;� � (�G�< H���) �
�� 
��9 6�7� 89�5� .�9�! ���! ���	 KG�, �   
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F3�5 ���2�� &���" � ��% :��C ��C��� @��% �fg� �I�T �� :G4 :�C �%��� <8��. ::C�� :�C .�c(� � :�h� ��	; @

:IT +� �A �8�
��% ��'� �"�h�h��� �8��;��iT D�B�� @�
 .2.+�  

 K7! *G *��5 �G5 � ��5��?� UG��
 � � H��� � H�< =�� �� *' �	�(��G 6��5 *B;� *G �
 ����  *,]� 
� �`� �
 �� 
�>� C	� ���G *' ��' K	�;5 �G�< H��� ���	 =;� 
���COS α ���	45 COS *�
�  K	�;5 C	� ���G

 � ���! =�� �� *' �	�(��G C:�b�( .=�� ��! ���3���� _�!  
��� *,]� *;��S ���G 6O �:`a5 =B� ����
 � �G�< ���! =�� �� *' �	�(��G =!�� *��5 �	�G .=�� ��! ���3��� M�
 C:�( �� �9�! ���! ���	 �3�

� �9�! H��� �	�X�O�� ���� 6�I: *'=0 COS α *B;� �G ���� ��G � =�� C	� 
� 6��G��G �=�� �>� �
� ��(
�:$G 6���@��� *���� �>� 
� �3� � ���G I:P�� 
 �	�X�O�� .��!���� c��5 *' *G 
�;< ��( ���! =;` *����
 E
��

 �	�G I:� ��G =Z�� ���G Y 24 *G *' �
�O �C	��G��G .���� *;��S =Z�� ����!��( �� =Z�� *� �( E
��
 ���	 �B�O K���� 6�� E� 
� �
 ��! =��	
�3 Z�� �5 ���' H�W =Z�� E� 
� ��G =24  .��! C::�5 =Z��

� C::�5 I:� �3� �	 =;� 
��� ���G =B� *G *��5 �G Y�� *G ��G 
��� E�Z�� ���X ��B��� 
� .��! E
��
 ���� 
� .=�� ��! ��
�G E�
x =$�� 6�I: �G 6O *]G�
 � ��! ��
�G *������3 *����  6��� E�;��S �� ��

 .=�� ��! ���� c��5 Y������ �( *G E
��	�X7  J(�)  c�X�� E� ��D ���G ���� 
�4 =�� ��! ��
�O.   

J�2T3 :�.7�. @��-���_ ) ��% :IT � :��C �.�+��2 �/� 3 ����� 1396(  

=Z�� ��G =B�  
)��G =Z��m /s(  �>� �
� *B;� 
� �`� ��G   

 ����!��( 
�O o;D        E�;��Scosα×h ×v  
��� *,]���  =;�   *,]� ���3� 
���  

10:30 - 13:30  �G�< H��� 3.00   cos0  =9.00 ×3   ×3.00     9.00   

13:30 - 16:30 �G�< H��� 5.00   cos0  =15.0 ×3    ×5.00     15.00   

16:30 - 19:30 �G�< 7.00   cos45   =14.7 ×3    ×7.00     14.7   

19:30 - 22:30 �G�< ���! 4.00   cos90  =0.0 ×3    ×   4.00     

22:30 - 01:30 �G�< 10.00   cos45  =21.0 ×3    ×10.00   21.00   

01:30 - 04:30 �+��! 5.00   cos - 45  = -10.5 ×3    ×5.00      10,5  

04:30 - 07:30 �G�< ���! 8.00   cos90   =0.0 ×3    ×8.00        

07:30 - 10:30 �G�< ���! 10.00   cos90   =0.0 ×   3  × 10.0      

V��    52.00      59.70 10.50 
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J�2T4�28+� ��% :��C 67��� �.�+�� ���_ :�c(� �8 :�h� ��	; �0L(� &���" � �k. ��7� �I�T�% �2�  

98��"  

 l�� ��% :��C 67���

�
 �C�(��7
 ���_3 

:��C  

 �� ��% :��C 67���24  �% :��C

a'* )m/s(  

=;� 
���  �3� 
���  
2/5/96  �5  3/5/96  52  70/59  50/10  

3/5/96  �5  4/5/96  56  6/100  0  

4/5/96  �5  5/5/96  41  60/54  18  

5/5/96  �5  6/5/96  23  40/14  70/35  

9/5/96  �5  10/5/96  25  21  10/11  

10/5/96  �5  11/5/96  23  30/24  90/18  
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