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Abstract 
Nowadays, due to drying wetlands, burning fossil fuels and so on, the dust phenomenon has intensified. In addition to the 
consequences of environmental and technical pollution for dust, they also have psychological and social consequences. In the 
present study dust dispersion modeling using numerical simulation is done. The effects of changes in conditions and the architecture 
of the building by drawing lines and calculating the flow and pressure fields in dust concentration levels in all cases were evaluated. 
After reviewing the results, it was found that among the five areas identified in the first model, which areas are better places to avoid 
dust. The results showed a significant effect on the distribution of dust around the building with different architecture. The results 
also showed the more approaching to the earth surface; the more concentration of dust associated with greater fluctuations is, and 
differences of architecture in dust concentration at lower heights have greater effect. Furthermore, in present architectural form, for 
the case the building door is open, the accumulated dust is more than when the door is closed. The study is based on computational 
fluid dynamics and numerical model developed for commercial software ANSYS (FLUENT) is used to simulate the flow field and 
pollutant particles. 
Keywords: Dust concentration, numerical simulation, discrete phase, geometric modeling, and architecture. 
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.�?  

  

3 - <>�@ FJ.�7� 
 ���? ���O�,
 ��(��� 8�
�� ;���H k�� 6
 V�0� �� ;���H _�F0� >
�C

 ��6 1��i �C ���L �6
��
 � �.�,��� �NC ;��C 12��N� �	�L E�
 ��

����?�C]21[:  

)1(  
∇ ∙ � = 0 

��
�� = −∇	 + 1

Re∇�� 

  

 �� >��c �Cu  ��=�, �
��CP  � ��/� Re.�,
 6�	���� ��=  

  

3 -1- �K�$	; FJ.�7�  

J�� >
�C ;� 1
��S�� �@��� �� � J��, ;���H ;
��� �.�O?� 1
�S
 >6�,

 �.�O?� J�� 6
 �;�<�B�, b
�c
 �� 1
�f MP� z�0� ��k-ω - SST 2 

��? ���O�,
�	��N� �� J�
��� >�.	
 3� J�� E�
 .�,
�HG	 >
- �C
��-

�� �� ���C 6�	���� �.�O?� J�� 3� ;
��= �C ��
��  

�HG	 -C
��-� � �� ���C���
��  ;
��= �C�3 .�O?� J��� ��6�	��  

J�� .���- �
�: ���O�,
 ���� ���K
 ��
��� ^C�� ���- ��4 ;��C E���� 

SST  - k-ω -  J�� �C ���? >����� �
6� ;���H ��k-ε  ���F<= � ��?
�

 E�
 12��N� .��
� >���� �
6� ;���H �.�O?�� �
�B �C ��
� >��7C

 ��6 1��i �C ��(��� 8�
�� ;���H 3� >
�C J���,
]21[:  

)2(  
��
�� + �� ∙ ∇�� = � − �∗�� + �

��� ��� + ����� ������ 

                                                 
1
 Computational Fluid Dynamics (CFD) 

2 k-ω-shear stress transport (SST) 

��
�� + �� ∙ ∇�� =  

!" � − �∗�� + �
��� ��� + �#��� ������

+ 2�1 − %&� �#'
�

��
���

��
���  

�� = (&�max	�(&�,Ω%�� 
 
3 -2- �L.�7�.+23*� ��M��, -(����2 0�H) �1  

 M4�5� E�
 Z���� 6
 �S��� �4��-G�� ���L �C J��, ;���H 1
�S


 �� ���CE<K �� _�? �OF�P� 12��N� .���-  ���O�,
 ���� >�.	


>�F��
 ������ 3� �C ����� -  ��

- 6�� ;� �� �� �,
 >5�
�-2

��-G��) ��,��� 6�� 6
 >��
C �� � >5�
�-2 1�p�P� ��.�,� �� (�4

�� J�� (>�F��
 1�p�P� ��.�,� �C) 3<� �C 1
�f ���L .��?

�	��N� _L�� ��6 E�<P� ��f 3� >�� �C �4���� J��N� >�� .��? 

 � �
� >���� ���f �,���
 ;��� ������� J��N� E�
 ^:
�>����?  ��
�

�C � ���C �.�� ���K
 >���� �4 � ;� �C��? ��?�� ��6 1��i]22[:  

)3    (

/�0/� = %12� − �03 + 45260 − 63
60 + a	,	 

%1 = 18�
60/0�

819:24 	, 

9: = 6/0<�0 − �<
�  

 VC
�� E�
 ��FD  ���f Q�H �L
� �C �
� >����a  �4 6
 �?�� A��?

 � ���K
 >����Re  �,
 6�	���� ��=]3[ >�4���� M4�5� E�
 �� .

>�
 6
 �S��� � ��/� ;���
�- 6
 �?�� E<��, >���� � ��O?� >�4

����- �
�: ���O�,
 ����.�,
  

  

4 -  P@ Q:� : -0+� R*,+	 
��S�� ����1

-.�/  

 ��B�, �W� ���� �,��4 J�� 
��C
 �����,�0� J�� ��@�
 �7H

 \`, � ��?���
�� ��B�, J�� >�� �C _�F0��� Q�@�
 ��? .���-

 �� ����� �,�C �.�� >�4���� � �,��?
�4 6
 �� >���� 1�=oc


����- ���C >6�� V�
�? ���N���? � �
�H
 �����C ���7� �� .��


;� 6
 6��� ���� 1�=oc
 _�F0� \`, � ��? j
�P�,
 >���� >�4

.��? �� Q�@�
 Zt��� E�
 �C �W�����  


� E�
 ;��� J�� >
�C� �,
 6��� ���0� 8@L )�� �C �	

�,��4 >6�� V�
�? J�<=
 >
�C ��,���� _i
�� � ],��� >


�,��4 .��? A�P��
 ��	�� ~��? ��O�� � >6�� V�
�? �J�� >

�C � _L �� ��
G, �C Mg� ��?  �� .���
� �,�� Z���� ;���� �,�

 _�?1 ��? ��
� ;�/� ��?��	�� ~��? 6
 �NUg�.�,
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���? ������ ���,��4 ��e 
��C
 ��Fh
� >6�, ���? �L
�c YF�P� >

 �Fh
� �C ��-6�, >��= _L )�� � Y��N� �7�� >�� ],��� >6�� V�
�?

 A�P��
��? �4
�B �t
�
 ��/�C 1�0�K�� ��
�
 �� ��pB E�
 �� .�,


.�?  

  

4-1 - -0+� R*,+	  

 _�? ��2 � J���� 8@L 6
 �F� >�<? Y��N� >6�� V�
�? � k��O

 �C ��?�� ��4�/� ;� ��H� �� ����g� Y��N� �� �,
 ��f �C Q62 .��?

��.�
�
 1�=oc
 6
 (>����) �46�� �B�C ��H�� �,��?
�4 >�4 ��

����- 3<� �gU����?.�,
   

J�� E�
 �� �� �,
 ��f �C Q62 ;
G�� �C ��C �=�, �-�GC >6�,

��C�X 1��i �C ;� �7H � ����S �C ��� 3 - ��? ����- �W��� �:�?

.�,
  

  

4-2 - -.�/ P@ Q:�  

>
�C 
� _L� )�� 6
 �	SIMPLE Q�� ����� �:� �C1 �C �7H  �,�

;���� ��? ���O�,
 �=�, � ��/� ;
���M�� �� ��U��<4 .�,
 G�� ��

��O-���? �? � Q�@�
 (>�F��
) >6�� 3� 1��i �C ;���H ;
��� >6�,

J�� >
�C >�.	
 6
 ���X���- 1
�f ^�6�� � ���L >6�, J��) ��

- 6��

��? ���O�,
 (>5�
�-2 ;
��� �.�O?� 1
�S
 ��,�0� ��W�� �C .�,


                                                 
1 Double Precision  

, ;���H �.�O?� J�� 6
 J��k-ω-SST ��0�
 d�0p� �C �2 

��? ���O�,
.�,
  

  

4-3- T*+7� ��  -���7� T��U�����6���  

�,��4 �S
 �,��C >
�C J�� �, �4��-G�� ^�6�� �� ;�<�B�, >

��? �L
�c YF�P� _�? yC�U� J�
 �	�L �� .��
3  (Y	
)

 ��? ����- �W� �� >���� ���-�4 ;��C �Fi
 ;�<�B�, �� .�,


 _�? yC�U�) Q�� �	�L3  �� .��
� �
�: �:�? ^FK �� >���� ((A)

 _�? yC�U�) Q�, �	�L3  ����- �
�: �C��H �7H �� >���� ((j)

 ;�<�B�, �N:
� V�
�? yC�U� (j) �	�L �� >���� >��-�
�: .�,


.�,
  

 

)Y	
(  

  

)j( )A( 

 P
	3 - I�� -�1 ����1 I�� :(TL,) 
����6�� ����	1  �. �:��)

 ����	 I�� :(V) 
(-.:�:2  ����	 I�� :(W) : (�?+	 4�G �. -.:�:)3 

(��5�� 4�G �. -.:�:)  

  

 V�
�? �� �,
 ��f �C Q62 >6��J�� Q�<� >
�C ��? Y��N� >�4

.�,
 ;�
�� 2�C �,��4  

  

5- Y*���  

 �0i  ;���H ;
��� Z���� �@�, 6
 _i�LQ��  ~	�
� >
�C �
G�


Lid-driven cavity .�? _i�L �	��: _C�: A
�H � ��? �
�  

 ��

- MPC >
�C �	�
�G���  ���L 1
�f �U: �� ��?��f _,��t�

 ^H
��J�� 6
 _i�L ��= �C Q�@�
 >6�,   ����-�?
� yC�U� 6
 \� .

 J�� ��@�
���? �>��<N� ��c �4 �C T�C�� ����,�0�  ;���H >6�,

 Q�@�
 ],��� >6�� V�
�? �C �H�� �C J�� �N	�U� E�
 �� .�?

�C J��, ;���H���? ���� _L 3� 1��i ;
��= �C �� ��? >6�,

J�� ��W�� �C .���- �
�: ���O�,
 ���� >�NC Q�- >
�C ��	�
 T�?

����2� 1
�f ���L >6�, ��? ���O�,
 ;��6 �C ��
C
� J�� 6


��
� 6
 Q�- E�
 �� �,
 E?�� .�,
 �� �� �;���H ;
��� >�4

                                                 
2 Curvature Correction 

 

 P
	1 - ��	 ��L5� ���: Z	 [
)	 0, �7\E�  

  
 P
	2- �T*+7� -0+� R*,+	 : ]:+$� I+��> <�@ 0, ��> -�� ��	 +�

�; �5�:  
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���� �,�C E�/�� ~FL�����? � ��? ���O�,
 ���
�C >6�, 3� 1��i

�� Q�@�
 ;��6 �� M��<�� ������ ~Fh
� V�
�? ��pB �� ��
�
 �� .���-

���? 6
 _i�L Z���� � �W�����>6�,>�4 Q�@�
.�? �4
�B |0C ����-  

  

5-1- ��)	 0, P%�@ Y*�����*+� �,��� -0��  

J�� >
�H
 6
 \� Z���� ���	�
 >���� _L �C ;��,� � �4���? >6�,

 .��� �,�C ;���H ;
����t
�
 �C �<
: E�
 �� �=�, � ��/� Z���� >

�� ��B
��� YF�P� T�g� �� � ;���H ;
��� �� J��, .��? 
��C
 �� Z����

�� ����� ;���H >�.	
 Z���� ;� 6
 \� � ��/�.��?  

 _�? ��4  >
�C �Oi �C
�C �O
<�
 ��/� k�� �C ��/� 6
��<4 T�UB

�<
: �� ]���� �C J�� �,��? ��
� ;�/� j � A �Y	
 >�4.�,
  ��/�

 �� ��/�C) 
� ����
 1��O� ��? ��B�, J�� �, �� ;�<�B�, �C ���
�

_0� ����G� >�4�� ;�/� (>����.�4� 

 

 (Y	
)   

 (A)  

 (j)  

 P
	4- ��,5*. +� .�,: ��MH 0,+��1 ^5\6 :(TL,) 
����6�� �1

 ����	 I��1 ����	 I�� :(V) 
2  ����	 I�� :(W) :3  

  

J�� >���� ����G� �� ;���H >�.	
�WLo� _C�: 1��O� �4 .��
� >


 _�? �� �� ��U��<45 �� ��4�/� (Y	
) ��? ���<? J�� ��1 E���/�C �

�C
��-)�/B�e >�4���B�,;��� �� (�4��? ��
� ;�/� ���
� �C �� ���4 �

���
� .���
� ��H� >�41  �2 �C
��- ;����� ;�/� 
� ���4 �� �� �4�

J�� ���, ���<? J�� �� .��
� ��H� G�� �42 �C
��- _��/� _0� Q�, >

 ���<? J�� �� � ����� ���R�3 �o=�C
��- ;��� u��
 ���R� �C � >

�6
��
 �Q�,�C
��- >3e�� G�� Q�� >��? �� _�? yC�U�) �,
5 

.((j � A)  

  

 (Y	
)  

 (A)  

 (j)  

 P
	5 -  
T��U� I�� �� �. ����6�� _,+`, �. ��*+� ^5\6

�K���0,��, �� ��	-  ����	 I�� :(TL,) a(����9 +� +��) b/+�1 


 ����	 I�� :(V)2  ����	 I�� :(W) :3  

  

5-2- ��)	.+23*� bc�d : b>+@ +��� -0���1 
���? �7H ����,�0� J�� ���B�, �,��C �C �<
: E�
 ��  >6�,

�� ��B
��� ;� 6
 _i�L Z���� � ����2� 1
�f ���L �� .��?

���? _t�
� ��e >6�, �� ��
G, �C 87, ��	�
 V�
�? A�P��
 >6��

A
�HJ�� ��W�� �C .�?
� �4
�B ���7� >�4 ;���H ;
��� >6�,

 ... � ��/� ��=�, >�4��R�� ~�,�0� �7H ���� >�.	
 3� 6
 J��,

��? ���O�,
 �W� ���� J���� 8@L �� _L ��
�.<4 6
 \� .�,


��
� ��FL�� E�
 ��� ;
��= �C ����� �,�C >�4 �7H ��	�
 ����g

���?����2� �WFX � 1
�f ���L ��
� >6�,�� ���C �4 .����

M�� �� ��U��<4>�F��
 ������ 3� 6
 ��? ��O- ��-  >5�
�-2

���? �7H��-G�� ���L >6�,��? ���O�,
 �4 .�,
 �C 1
�f �
�N�
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��- �
�N� �C �H�� ���� ;��6 � �</e ~��? >�4 �� [P/� �7�� .���- 

 �� J��H1 ��? ����� (��

- 6��) ���X���- 1
�f 1�pP/�.�,
   

  

  

 I:��1 - � F�eUM�*.+23�1  

�-5��    �
�g�  

 �4��- G�� �U:);�����(  1 

 �4 ��- G�� �	�.e(kg/m3)  3320 

(��f) �4 ��- G�� _� �
�N�  78200 

  

5-2-1 - .+23*� b>+@ +����1  

 _�? ��6 ��-G�� ���L ��
� >
�C �4J�� 3� z��<?  ;��6 �, ��

��? ��
� ;�/� 1��O�����<? J�� .�,
 >1  �(Y	
) �,
� �<, _�?

���<? J�� >2 ���<? J�� � (A) V,� _�? >3  ����� �e �<, ��

��?.((j)_�?) �,
 

 (Y	
)  

 (A)  

 (j)  

 P
	6 .+23*� b>+@ +��� ����0 P%,5H �� F:�$�� ���0 �� �. �1

�E�?. �*a  :(TL,)t=390 s :(V) 
t=450 s  :(W) :t=510 s  

  

  

  

  

5-2-2 - <�@ �. �1.+23*� bc�d �. ��	 T*+7� -�1

I�� f�L:,  

��-G�� �WFX E��N� >
�C�gU�� �� �4 _�? yC�U� ��,��C ���� >

7  �
�N�5  �
�� �WFX ;
G�� E��N� >
�C � J�
 J�� �� 8@L

��? ����- �W� �� ����2� \`, .�,
 1
�f �WFX D�<@�

8@L �� � J�� E�
 >
�C ���X���-Q�- �� �,��C ���� >�4 >�4

��? ��,�0� 1��O�� ����6 .�,
  

  
 

 P
	7 -  .,5� bc�d �,3�� f��7� -,+� ��	 gUM�  -�1 I+��> <�@

���*J;  

  

 J��H2  J���� 8@L �4 �� � J�
 J�� �� 
� ����2� ;
G�� ���
�L

.�4� �� ;�/�  >��-�
�: ;��� �C ��
C ����g� E�
 �
���� ;��6

.�,
 1��O�� Q�@L
  

  

 I:��2  - ���*J; +h>,�@ +*.�E�  

  

8@L J����  

�L ���
 �
�g� 2����� �C 

]
L ��Q�-��� 

���<? 1  66.87 

���<? 2  58.09 

���<? 3  4.28 

���<? 4  7.35 

���<? 5  5.76 

  

_�? �� >�48  �(A) � (Y	
)�� ����2� ;
G��  �� � J�� E�	�
 �4

8@L 6
 3���? ��
� ;�/� J���� >�4.�,
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(Y	
)  

 
(A)  

 P
	8  - <�@ �. ���*J; �,3�� (TL, a���0 j�@ +� ]:+$� -�1

����	 <�@ -1  :2����	 -�1 <�@ (V 
 -3 
4  :5  

  

1��O� �7H �C��-G�� �WFX ���
�L ����g� >�48@L ��4 >�4 z��<?1  �

2 8@L ���, 6
 >
�H��? 8�,�� �
��<� �� �4 �
��<� �� ��U��<4 .��


�� ;�/���-G�� �WFX ���
�L �4� z��<? 8@L �� �41  �C
�C �87/66 

�� ��O�
 Q�-�����.���
  

 
5-2-3 - .+23*� bc�d ���+� �� �*.3� -�10,+� �. �1

f��0 k\�  

��-G�� �WFX ;
G�� �,��C >
�C �� �4 �WFX D�<@� �D�O��


��-G�� _�? �� �� ���0Oi �� �49  �, 6
 3� �4 >
�C ��? ��
� M��<�

��? ��,�0� ���? ��B�, J��.�,
  ��7e �� ;�<�B�, b
�c
 1�0Oi

D�O��
 �C 6
�� >�40� 1� 2  �3 ��? ����- �W��� E��6 6
 ���.�,
  

 
 P
	9 -  bc�d l5��� [)��#� -,+� 4�+� -�10,+�.+23*��1  

  

 _�?10 ��-G�� �WFX D�<@� �(Y	
) Y��N� ��U, �� �4

 _�? ��) ��?9���<? J�� �� 
� ( >1 �� ;�/� ��c �C .�4�

J�� >
�C D�<@� E�
 �C�/����<? >�4 >2  �3 ��? ��,�0� �,


 _�?)10 .((j � A)  

�� ;�/� �
��<� �, E�
 �WFX ;
G�� 12�L Q�<� �� �� �4�

��-G�� �4��2 ��3��G� >�4D�O��
 8�) E��6 �C �� �,
 ��/�C (��

�0Oi �� �Oi D�O��
 �� GH �C) � ����- �
�: 6�� �� ��? Y��N� >

�� D�K�� E�
 ��H�� �� .(�,
 ��H�� _C�: bo�B
 �� �O- ;
��

 ����C ��<� ;�<�B�, ����G� �� 
�4 ;���H �=�, �	�L �, E�
 ��

L�� �� �4��-G�� �@��� ����> �� ^<@� E��6 3��G�� ���� .��C�
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