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" +�!#� ���R
> �( 'N(�� �� ���/D( +�**2� ��#� '�)�N� +> �� 7��H 1�#5) v���#/� " �#m, .	��1395 '( (

+�!#� � �#(��: �
�� �� #//�3 '�/D��� �� +��l� '3+�!#� &!� '� 	
���! " '�,��#� �
/��SF  �: ���R
> +"�� 

j�5��: '3�
/�� �	
 �0�( " 9!�;�� I� 7�	��� @J�� �� ��"#, " 9:�� 5 �)� 25 �	��� +��	��� O\5 



  

  

  

  

188   -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

7�	��� ���� � �� .1 � '��$ @J��'J/ " '( @J�� 7��H O\5 tJ�l� ��:� �#( P�:"#/� q���� � &!� �� ���5 �:

�� +�!#� �� @J�� 7��H O\5 +��	��� 9!�;�� '( #X
� #��� ���R
> '� 1 �'3 L=�3� �� ��{� +��
0 '( .��#$ -

( ��: 1�#5 T	

� [� � #�?( 7��H '6
!� ��#( �J*8 �
/�� PK��") 	
�( 1,��
6! 	!�1391T ���� �� I*� '( P&/D5

1395) +���6�: " �! &/
w�: .(2017�� ���R
> 7	
 	���� +��� ('/R_3 ���� � �#6J�0 	���3���! ���: �5 

(NAL)�� #�?( ���� � �#6J�0 P#��� ���R
> 7	
 �� '� �F/3#3 '( P	:� ��#= #/8�3 123 �� " �#c� .��


) +���6�:1397� �#( �� ( �	!	���: ��\$#/8g3 #( [� � 7��H &/�)�R > �( ���R� � �� ��$	!� #J!"�-�� ]��#$a 

&6�#��/���: 1R�  '( e�,7��H �$	
��#� " 1�#5 #( I��5 +�!#� ���R
> #/8g3 �� ���
��� +�/( " 	

� 	����

���R
>1D�� 	
!>#� �� +�!#� ��: ( #/8g3 7��H'���� �!�; T �� QN  L!�;� 7��� �� '� �#n'( �� 7��H 	���3 

	�� #( QN ) ���(��/� �2)�� " �#c� .1394'�)�N� �� ;/� ('/F
 '( �����  ��*��� [� � �� ����� ./*�D�  "

�� +�/( " '�,��#� �F��� #/�(>'( @J�� 7��H 1�#5 #/D� ���� ���R
> �� #8��� Ln�� �)��n " #N= �( 7��H �]!"

" 1 � '3 7��H �� �,#(�� P+�!#� ��,#n ���)� 1J0 '( �	
 1D���� +�!#� ���" ���("� " 	
,#n .	��


) +���6�: " &n &/
w�:2015 @-�
� �� ��: �$��)> �	� WF
� �� �� @J�� 7��H '� &!� +�/( �( ��:"]� �� (

 �� �	

� ���)> 7��H " ���� +�D�� 1�b  #( �(�JN� �� 7�#8� " 1 � �#?
��"	2� �� #��/( &6� �PM�� 

�	
:�
� +��
0 '( �:�/$ ��:	
(#�� h �3 7��H &!� 9���"#� � �#( '( P	
�D:�	
!a> ��� #?
 &!� �� ��: ��: -

�� 'X/�� " 	����#����:�
� �� 7��H 1cJG �"� '��F
 7�0�  �� �m�( �� 	�#/$ 10#  ��"� &!� �� .1 � #��/( �:

� ���R
> ���F3 P.� ��( 1cJG " '�D:> 7��H ������ P.PM .1 � '���! 9!�;��  

  

����7�� � �
�
  

'�	*� �( 9l( &!�'*N
� ��/J=� h!�#
 ���� �� ������ +��"> 1 � '( ��#( '�)�N� ���� � 9l( �� 	/R� ��:

�� q"#
 I/J23 .	
 	:��, '�,��#� ���R� � ���� ��:��;(� " @/*23 V"� '( yr  P��
  

  

k+� -�������B�� ����l� 4�
��+�Q� ��I� 4  

����� #?
 [�
� �� +�� ��, +�� � ��:#?
 �� +�#!� �(#G "��- ��  �!�/��#��48  " '���24  " �=#
 '*/=�

j#0  �!�/��#��32  " '���22  �)��
 '*/=����� ��#= q�R3�� "  �� +>QN   �!��140 �� #�� 
�( ���: " [> .	

'�/� " e#$ '*N
�� " [�-#�+��D(�3 ����+��D�� " e#$ ��:�� �	��� ��:[�
� �� '*N
� S)�G ��( .	
�( [#G

�� .��"I6
 2 �� +��� �� S)�G ��( 1?� +> �� � #( " ����� +�� #?
 ��FJ$ .	:�  



  

  

  

  

189  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

 
 NC 2!J%+�"JL !�.ML ��?-� Y�� &� �%9H�# �EI-&� ����H :j  P�
/D5) :WF
�1397(  

 10#  '( ~�(#� 7�0b-��R� � �

��: ����D!� h �3 '*N
� S)�G ��(���( �� ����� ��(> '�0�  '  ����� ��:

�� 1F8 �"	� .��
1 '��:�� &/���/�W�� ��  L! ��- �� �� '*N
� S)�G ��( 10#  � :1 � ��#� ��">

'!�?3 +�;/� " �3��#5 9!� > h!�#
 �� .?� I��0 "� 1(�-� " ��� P&/
w�: ��#( ��/� ���� �1 � &!� '( �(�!

'
/�/( .	
�D: h!�#
 �� ����� � �

��: ����D!� h �3 �	
 1F8 '��:�� &/���/� 7��� '( ����� #?
 ���� �

 �"	�2  ����D!� ���> @F- '��:�� 7��� '( ����� #?
 �� ��: �FD� 1(�-� &/���/� &/
w�: .1 � �	
 +�/(

 �"	� �� � �

��:3 .1 � �	
 ���">  

 E�BS1+�  :)EI-&� ��.?L�� 4��� ���
�� K�5���� :R �EI-&� i+�G ��# !��F ���
�� K�5���� :k+�#!� � �

��: 7�0b-� V"#� 1!� (  

  
E�BS2 jEI-&� ��"� !#I�� ���
�� K�5���� : :WF
�(+��:)  

  
R - @�,�0 ��?#� � 7��  

e#� �� ���R� �'/F
 ��:��;�� �!��l �� '� �Jo�D� I5 ��#( 7a�/  ��� +> '(V"� #!�  L�� '( �: ���
� �:

e#� �� 9:"]� &!� �� .1 � �	
 �"�	�� T1 � ��;��Solidworks Flow simulation (SFS) 'lD� y
D!a 123 P



  

  

  

  

190  -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

2017 e#� &!� .1 � �	
 ���R� � I/J23 ��#('/F
 1/J(�= �( ��;��7a�/  �6/��
!� I/J23 " +�!#� ���  �����3	 

��*��� +�w�: �Jo�D� '  " �	�("� 7��#5P�	�( P��/  +�!#� ���� P10#  "… �� ���� I/J23 " � �#( ��#= ��� .

��  �� '� ���#��:"]� 'J�� ��e#� �� ���R� � �( #/,� ��: ��;��SFS '�,��#� Io�D� I/J23 '( " O�6/J
#3 T	��

) O�6!��2017�� P(�"� #( ��: " ��$ ��l( +;l� I���3 � �#( '( '� 	

�(  ���3�� '/J*� I!� " ��6:� .�D/ 

���� ��#= � �#( ���� �� 7��#5 " ���� P+�!#� 10#  W!��3 " '�,��#�#(�F2� .	�� ) ���D� 	�2� " &�5�2014 P(

'/F
 '(�$]!" ��� e#� " '�,��#� ��/���: �� ���R� � ���� '��"#� L! �� 9/( +�!#� ��#( ��/  ��: ��;��

� �� " �	
 �X
 ��F�0���#� @!	_3 �� �!��� 12� @!#- &!) +���6�: " y!�� .	��2015 �� .-b�� +�!#� P(

&/(��3 O�#-�'/F
 �� ���R� � �( ��( ��:e#� �� +�!#� ���  ��;��SFS ���� ��#= 9:"]� ������ +�/( " 	�� 	����

@(�N3 PI/J23 ���� ��( &/(��3 '( ;?X� ��( ��( I��3 L! �"� #( �(#X3 �!��� '/F
 �� I��5 ��	0 �!��� �( �(�,-

'��!�� ��� �� 	/!�3 ��	0 V"� ��F�0� @!#- &!� �� " '�
�� ��) +���6�: " y!#��" .��
2018 �� ���R� � �( P(

e#� ��;��SFS '/F
 '('�,��#� ����]�� �� ����63 +�!#� L! ��	0 ��� ) +���6�: " ����6��� .	��2015 '( P(

 I/J23 " '!;X3'
/?( ���: +�!#� �� ���R� � �(  P(�#�#�) P�:�"�) �� �	
 ��� SFS '�,��#�'
!;: '6
!� �( .	�� ��:

1,� #!� ��F� P�6!;/� 7��!���> ��#�� �a�(�	� 1,�  ����
� " �:���!���> e�a ��: +�**2� ��=�" ���(� �( �:

�	� �� ���R� � 1�  '( �� +�5�#- "'��!�� I/J23 " ��� �� ^�  ��'( �!��� �� �� �� +�
/�-� ��#( �)" P	:� -

e#� �� I��5 �!��� 	!�( P�	�> 1 � ��c
� &!� ��#( .��
 �X
 ��F�0� P7�F �2� @!#- �� �! ��=�" h!�#
 �( ��;��

�	� 	�"� q"#
 �� 9/�'/F
 " ��� 'JCD� L! � �#( '( ���  " +���,�  +�/� �� ��: +�!#� ��F0 �( 'N(�� �� 

'!�?3�� '�,��#� �J,�� ��m� �) +�!����� .��
1393S/
 t*  �( 7�J/� �"� '��, L! +b� P( �� '�#-"� ���

 @(�N�I6
 3 �� ��#��'*N
� �� +���,�  &!� .	
� �!�/��#�� j#0 �( ��33  �� S)�G ��( .1 � �	
 W=�" '���

���
 ��  �� '*N
� &!��� �=#
 +> &/���/� 10#  " ��"2 �� '/��8 #( #�� '( �:�
��( '( ~�(#� 7�0b-� .	
�(

 ���(� ����� +���,�  �)��
 ���!� �� �!��� [�� :1 � S/3#3 &!�2  ��1  [�� "� .1 � ��"�" ��
��( P#��

 ���(� ����� e�	�#: +���,�  �(�
� ���!� �� �!���1  ��5/0  	���� i)�, QN  W(#� #�� L! q��X� �� '� #��

�#X
�, ��� [�D5 '( ��: ��"# j#0 '( '��3 �( &)�  �z#0 WN*� 15�D� .	!>4  q�R3�� " #��3  P#��12 

.1 � W(#�#��  

  
 NC 3�0I��
 4�� $��%=�F _. $M
 : ) P+�!�����1393(  

'F �2��	( ���#� @!#- �� ��( 10#  ���	�� � S/3#3 '( ��: �"#, " �"�" ��:�
��( �6!�;� �� ��X5 �64/0  "

89/0 �� 1��!�� �� I,�� ��m� ���: ���F0 +�!#� &!#��/( [��, ^�3� " &)�  &/( K#��� ���!� " '/��8 #( #�� -



  

  

  

  

191  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

 P+�!�����) 	
�1393���� �� �#( .(' 	
: P'JCD� ��:�	� ��;�� e#� ��m� �� #c����� �'JCD� " ���   L�� '(

e#�'/F
 ��;���� ��� .��#$  

  
 NC 4&� �	�# :!F�� :  �� �B  4&�"+B� ��I�� :pD �F��# ��I� $M
SFS �B  ���� ��q�	� � $M
 r�F� �#  

  

  
 NC 5$M
 �� $�.�S !��F [.��� :pD EB� �� $�.�S !��F r�F� �# �S��= [.��� :!F�� :  

'/F
 �� I��5 �!��� ��"�" ��( 10#  �( +�!#� ��� 2 '?F� �� '/��8 #( #�� �� �=#
 ���
 �I6
 5  ���� 9!���

e#� ��"#, �� �#( .1 � �	
'( 10#  &/���/� ��;���#X
� ��
� �� �	�> 1 � ��"�" �58/0  .1 � '/��8 #( #��

�#X
� ��
� �� 10#  &!� �"	5 '( " '���! 9!�;�� ��: ��"#, �82/0 �� '/��8 #( #�� �� I��5 �!��� �( '� 	 �

�( &/
w�: .���� ����l�: �z�!� 7�F �2�  '( '��3PI6
 +��:�� ��c��� '� '��$ �� ���F0 +�!#� &!#��/( 1��

 .1 � �(#G ���!� ��
�  

.?� ��� �b�9��� ��m5 ��m� &!#3+> .1 � ' �	� �� +����>�� +�6� &!� �� �� ��, +��� &!#��/( �:-

9��� 9!� > h!�#
 " ��: 1/R/� .	
���\$+> ���b  �R5 #( �"b0 �b� �� +����> 1/R/� ��F?( '( #X
� �:

�� V���>'?F� �� SJG� [�JN� ��� 1��!�� 1?� �
���> ��:�m� �� .��#$ �#?( +���,�  �(�
� " �)��
 �

��'���#( " 1!#!	� +����  .	�#/$S �
� ���� �;!�&!#3 ��� ��/F- 1?� �b�  �� ��� ��� ���
 "  [�
�

�� ��#�� S)�G ��( '6
!� '( '��3 �( .	
�[�
� S��� �� '*N
� ��FG " �#$ #� "�� [#G���#2( �(�
� ���� P��" -



  

  

  

  

192  -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

 ����� I/J23 " ��( +�!#� ���  '/F
 ��c
� '( &!�#(�
(  .��( 	:��, �#$;!� �"�5 ��( 1��!�� �� &6�� 1)�5 &!#3

 ��;�� e#� �� P+>SFS '��(� �� �scketch ���(� �( �b� P7  ��6 #��6 �?3 ��
��( ��#�: '('?F� �� '! �� �(�
� �

 j#0 '( t*  '( L!�;� 9l( &!#3a�(50 ���� �	� ^�3� ��- �� #�� ���(� '( e"� ��
��( " 	
 ��� 50 ���� 

 �� #��1 '!�?3 ��X!� ��c
� '( #�!� O#- �� #��'� �� yr  .1�#$ ��#= '�#-"� � �� �#/$�J� ��#( e"� �

( h/2� �( �J�� ��
��( ./*�D� ~�F3�� �� IF= +> �� @J�� 7��H +�;/� 9:�� " ���)> ���: +�!#� �#�
� " +"#/

'J��� �( �J�� ��m� '( �"�"'� �� �� #/��� � QN  �� #/��� q�R3�� '( ^�3� ��- �� #�� L! ��
��( QN  " �"� �

'� �� &/( �� ��: V�#$ +�6�� �:�
��( &!� [�l��� 1J0 .1�$ �5�#- &/��� 1 � �F/3#3 '( �: 9l( �� +�!#� '

'� �� &/!��&/!�� �� 7��H [� � +�6�� 10#  9:�� �( " ��#� 1�#5 &/!�� 1�  '( �	
 ���" ��"#/( � &!#3

 .��#$ �J,�� ��m� ���" '!�?3 ��
��( �� " '���! +�!#� a�( '( yr  T	
� .:�#� �� ���/� ��m� �� 9l(I6
 6 

�� +��� �� ��;�� e#� �� �	
 e�X�� ���D)	�.	:�  

  
 NC 6 ��?-� Y�� �� 4&�F EB� ��I�� :SFS  

r�� rML �� ��# $�.�S 4&�F ���   

'� �� h!�#
 �( 'N(�� �� �!�:#/��� � �#( �( �	� 1,�  �� y� " 	
 	:��, ���0� �	
 '�,�  �	� �� '� e"� �

'/F
 �� ���R� � �('��(� h �3 ��: +�!#� ��� � Flow simulation  10#  7�#//�31�D= �� ��( 1?� " ��:

�� � �#( �m� tJ�l� +�6�� �3 1 � '� �� "� &/( ��m� '( ��"�" ��( 10#  9:�� O	: 9l( &!� �� .��


'!�?3 h!�#
 #//�3 #: �� &!� #( �"b0 .	!> .:�#� '(H�� �"#/� h �3 �m� &!� �� 7��H 1D�� �J,�� ��m� �

 " ��"�" +�!#� 10#  9:�� �3 	
 	:��, � �#( '( �F/ > V���> �J,�� ��m� '( ./*�D� �"�" �� +> O�#2��

'J��� �	�(� �� .���D� ���" .?� &!�'� �� &/( �e#� ��"#, �� � #( " 	
 	:��, � �#( �:S �
� ��;�� +�6� &!#3

'� �� +�#( ��� '( ��#(	
 	:��, [�l��� e"� �T '� �� �� ��: �"�" ��
��( QN  9:�� �( yr  e"� �'J5#� �

�� � �#( '� �� "� &/( ��m� �� ��: +�!#� 10#  9:�� e"� h �3 WN*� QN  9:�� &!� 1 � #�H I(�= .��


'!"�� �( �!�:�"�) +�";��'2R� '( 1FD� #/��� � +�!#� 1!�	: SF  �
�z 7��� '( �3 	
 	:��, .:�#� @�� �

&/!�� '( ��(D�� S��� " �	
 '� �� "� &/( ��m� 9l( &!#3 QN  �6!�;� �� 	
� ���: +�!#� @J�� 7��H 1

'J��� P9l( &!� �� #/��� &!#,> .��#$ &/��'� �� ��
��( � 1)�5 "� �� '� ��( 	:��, &/�� QN  �� e"� �

'
/?( 1)�5 " '��#$ ��#= � �#( ������ ��#�� �!�?� ����� �� � #( ��"�" ��( 10#  .��#$ �� ����!�� ��:



  

  

  

  

193  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

� �

��: ����D!� �R��"	� �� '��#$ #( ����� ��(>1 e#� �� '/)"� h!�#
 +��
0 '( &!� #( .1 � �	
 ���" ��;��

��� �� S)�G ��( 10#  &/���/� P�� � ' �	� �� +����> 9��� ��m5 ��:75/2  S��� �� ��( &!� " '/��8 #( #��

�� [#G [�
�'J5#� �� .	
�('J��� �( ��"�" ��
��( ���  '/F
 �"� �� 50 ����  	
 '��#$ #c� �� t� �� #��

'J��� P'J5#� &!� �� #/��� "'� �� &/( �'�� " #/��3 P���D�� 1�#5 +�6�� I/)� '( 'J��� &!#��� .1 � �: " ����

 7�;/?X3 �,#( S_�90 ����  �( .1 � �	�> ��: +�!#� ���  '/F
 �6/��#$ �!��� #!� �� .	
 '��#$ #c� �� #��

�"	� '( '��3 4 �� �	:���1)�5 �� ��
'J��� '� �!�:'� �� � a�( '( ��/*�D� ���� I!��3 +�!#� P1 � #��� �:

'J��� �3 �	!	� &!� .	
� 1�#5 �140 ���� �� �	:��� #��'J��� �� " ��#$ &/!�� 1�  '( +�!#� #��/( ��:

�� �	/� I!��3.	
�  

  

 E�BS4 j�I
 $�.�S !��F :#$#( P�	����� :WF
� ��;�� e#� �� '��SFS  

EB�  
��:�-  K�#

�%FI
�
  
NC   EB�  

��:�-  K�#

�%FI
�
  
NC   

  

Type 
01 

90 #�� ����   

  

Type 
05 

180 #�� ����   

 

Type 
02 

120 #�� ����   

  

Type 
06 

200 #�� ����   

  

Type 
03 

140 #�� ����   

  

Type 
07 

220 #�� ����   

 

Type 
04 

160 #�� ����   

 

Type 
08 

240 #�� ����   

  

E�BS 5�%FI
 $��� 4�a- �� �I
 $�.�S !��F :��=�� 4�a- � �
  

Type 01 Type 02  Type 03 Type 04 

 

        
Type 05 Type 06  Type 07 Type 08 

     



  

  

  

  

194  -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

'� �� ���/� ��m� �� �� ��( +�!#� 10#  a�( �"	��� +��� �J,�� ��m� " �: #( .	:� &/���/� �"	� &!� �� �

�� #!� 7��� '( �	� #: �� ��( 10# :	
�(  

 E�BS6�%FI
 $��� 4�a- �� ��# !��F K�5���� : ��=�� 4�a- � �
SFS  

  

EB�  

 !��F K�5����

 ����� 4�a- ��
�

�
  

 4�a- �� !��F K�5����

 K%"	� W�90�� ��) ��=��

 (r�� rML �� &I�V [���
�

�
  

  

EB�  

 �� !��F K�5����

 ����� 4�a-
�

�
  

 4�a- �� !��F K�5����

 K%"	� W�90�� ��) ��=��

 (r�� rML �� &I�V [���
�

�
  

Type01 58/1  550/0  Type 05 290/1  461/0  
Type 02 545/1  541/0  Type 06 235/1  422/0  
Type 03 440/1  540/0  Type 07 232/1  420/0  
Type 04 410/1  523/0  Type 08 231/1  420/0  

  

  
 NC 7��:�- i"Z �# ����� 4�a- �� !��F K�5���� ���I�� :�%FI
 �� K�# 4  

  
 NC 8�".�,� :��:�- ���\%� ���=� !+�Z �F �� $�.�S !��F 4�%FI
 4.!F� �
  

�� �	:��� �	�> 1 � '( �!��� �� � #('J��� 9!�;�� �( ��
�� 9:�� 10#  &/���/� '� �� "� +�/� � ��� .	(�!

'J��� '( +	/ � �� 	�( 10#  9:�� &!� �200 ���� ��� ��D2� #��.	
�( 'J��� '� ��)�5 �� &!� #( �"b0 �

'� �� &/( �:200 ���� 'J��� '( 1FD� t� '( L!�;� " &/!�� ��m� T1 � #�� �#3	
� +�!#� �"�5 #��/( ��:

1)�5 �� '6/)�5 �� .1 �'J��� '� �!�: �:220  "240 ����  " '�
�� �#��/( 10#  &/!�� ��m� T1 � #��

W!#  1�#5 �( ���	� '( L!�;��� �	/� ^�  a�( 1�  '( �#3I/J23 q��X� '( '��3 �( 'X/�� �� .	
� a�( ��:

�� M� ����� '
/?( 1)�5'J��� '� 	:� �"	5 .: �� '� �� "� �200 ���� .	
�( #��  

 E�BS7 ��# !��F K�5���� :��:�- �L ���5J
 k�%�� 4�
�a- ���%FI
 4 �
 &� �
200 �%��F!F� �%�  
 �%+�Z �� !��F K�5����

��:�- �L�%FI
 4 �
&� �


200 �%��F) !F� �%�
�

�
(  

 [�# �� � ����� 4�a-

$�.�S ����  

 [�# �� kL �# _.�?�

(���` !"	� N��) �����  

 $�.�S ���� Y�5J


��=�� 4�a- �#  

 ��=�� 4�a- �� rML

[��� K%"	� N��$�&I�V  

235/1  650/0  803/0  422/0  



  

  

  

  

195  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

�I
 ���� 4I &�# fQ,� ^QF [
�L  

'J5#� �� 1�  '( ��( +�!#� 1!�	: " ��"�" WN*� QN  9:�� P+�!#� �"�" 9l( �� �!�:�"�) +�";�� P	�( �

'!"�� �( �!�:�"�) ��c
� &!� ��#( .	
 S��� �� &/!�� �� #/��� �20  �370 �	� @�� h, '( 1FD� '��� ��� 

'!"�� [�l��� 1J0 .	�	
 �20 #//�3 '!"�� &!� �� #��� �� &/�/� 7�*/*23 @F- '� 1 � &!� q"#
 ��#( '���

��� ��X!� ��( 1?� " 10#  �� � �D2�) ��
Koenigsberger, 1975����� �� I*� '( T!P+� 1393(7 '/F
 �!��� .

 ��:�"�) ��#( ��: +�!#� ��� '!"�� �(�#$ #!� �"	� �� #/��� � �"	� #!"�_3 '( '��3 �( .1 � �	
 ��">8 P

'!"�� �� y� &/!�� 1�  '( ��: +�!#� O�#2�� �40 .1 � ��?�� b��� '���  

  

 E�BS8 ��?-� Y�� &� �%-�H�# ��B���5� :f�J� j�I
 $�.�S !��F :SFS   

EB�  
 �
��I+ �.��&

@-� �# !�"�  
NC   EB�  

 �.��& �
��I+

@-� �# !�"�  
NC   

  

Type 
06-1  

20 '���  

  

Type 
06-4  

50 '���  

  

Type 
06-2  

30 '���  

 

Type 
06-5 

60 '���  

 

Type 
06-3 

40 '���  

  

Type 
06-6 

70 '���  

 
  

 E�BS9�%FI
 $��� 4�a- �� �I
 $�.�S !��F :��=�� 4�a- � �
  

Type 06-1 Type 06-2 Type 06-3 

 

  
    

Type 06-4  Type 06-5  Type 06-6 

    



  

  

  

  

196  -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

'!"�� 9!�;�� �( ���/� ��m� '( �"�" �� ��( +�!#� O�#2�� a�( �"	� '( '��3 �(�� 9!�;�� �:�"�) � O�#2�� &!� " 	(�!

'!"�� �3 �50 �� #!� 7��� '( �	� #: �� ��( 10#  &/���/� �"	� &!� �� � #( .1 � il�� b��� '���:	
�(  

 E�BS10�%FI
 $��� 4�a- �� ��# !��F K�5���� : ��=�� 4�a- � �
  

EB�  

 K�5����

 �� !��F

 ����� 4�a-
�

�
  

 4�a- �� !��F K�5����

 K%"	� W�90�� ��) ��=��

 rML �� $�&I�V [���

 (r��
�

�
 

EB�  
 !��F K�5����

 ����� 4�a- ��
�

�
  

 4�a- �� !��F K�5����

 K%"	� W�90�� ��) ��=��

 (r�� rML �� $�&I�V [���
�

�
 

Type06-1 231/1  412/0  Type 06-4 879/0  382/0  

Type 06-2 200/1  405/0  Type 06-5 854/0  360/0  

Type 06-3 019/1  399/0  Type 06-6 731/0  351/0  

  

  
 NC 9 �# ����� 4�a- �� !��F K�5���� ���I�� :�.��&@-� �# !�"� �
��I+ 4 

  

'!"�� 9!�;�� e��
: ���/� 9l( �� ��: 10#  #/���n 9:�� a�( �������� +��� �� �:�"�) � #!"�_3 �� �#( .	:�

'!"�� '� ��)�5 �� #!� �:�"�) �50 1,��
6! +�!#� 1D: '���'�D:> " #3 �	:��� 7��H 1D�� 9l( �� �#3

�� .��
  

  
 NC 10�".�,� : 4�.��& ��\%� ���=� !+�Z �F �� $�.�S !��F!F� @-� �# !�"� �
��I+ 4  

  

+> ��+> 1D�� 9:�� " @J�� 7��H 9
��#� S��� #��/( ���R
> '� ���� �: ���� ;/� ���R
> 7	
 ��#$

 .1�#$ ��#= � �#(+�;/�  �"	� S/3#3 '( �	� #: �� ��"�" ��
��( &/!�� 1�D= �� ���R
> 7	
11 .1 �  

  



  

  

  

  

197  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

 E�BS11 ����� 4�a- �� ���` !"	� [�# �� �5%9 V �B  K�5���� :  

EB�   4�a- K�.�
 !�"l �� �5%9 V �B  K�5����

 �����(%)  

EB�   ����� 4�a- K�.�
 !�"l �� �5%9 V �B  K�5����

(%)  

Type06  00/29  Type 06-4 68/21  
Type06-1 00/29  Type 06-5  30/24  
Type 06-2 51/28  Type 06-6  28/25  
Type 06-3  52/22      

  
 NC 11����� 4�a- �� ���` !"	� [�# �� �5%9 V �B  K�5���� ���I�� :  

�� �	:��� '� ��N���:'!"�� +�";�� �( ��
�� 	!	� ��"�" ��
��( ��
� �� ���R
> 7	
 �� �3�#//�3 �:�"�) �-

'��$ '( .	!>'!"�� 9!�;�� �( '� �� �"	5 �3 �:�"�) �50  '����� .� ���R
> 7	
 '!"�� #��/( 9!�;�� �( �)" ��#$

�� 9!�;�� ;/� ���R
> 7	
 @�� ��+> �� .	(�! #��� +�!#� ���R
> 7	
 '� ����
: �#c� ���F� �� � #( '� ��

�� �#��/( 1D�� 1�#� @J�� 7��H 	
�('!"�� P	
(�! �50 '���� .	
 ���� i/l�3 '
/?( 1)�5 '��� �� ��

 +�!#� ~�N, �"	� .1 � �	
 ���� 9!��� #!� I6
 �� ���R
> 7	
 �� � #(12  �� �� ��( 10#  &/���/�

'!"�� '� ��)�5 �� tJ�l� ��:�m��� +��� 1 � '
/?( �:�"�) � �� ��( 10#  &/���/� '( '��3�( ��#- �� .	:�

 �� 9/( �"�) '!"�� '� ������ �� �b� �J,�� ��m�50)1D: '���360/0 '/��8#(#��  '!"�� ��#(60 " '���

351/0'!"�� ��#( '/��8#(#��70'!�?3 9:�� ����5� ('��� .���� ���" �J,�� ��m� �� S �
�  

  
 NC 12�".�,� ��5%9 V �B  r�F� �# $�.�S uIQ= [.��� :�.��& �� 4 430  �50 �S��  



  

  

  

  

198   -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

E�BS 12�.��& �L ���5J
 k�%�� 4�
�a- �� ��# !��F K�5���� :!�"� �
��I+ 4  @-� �= �#50 !F� �S�� 

 ��:�- �C�%+�Z �� !��F K�5����

�%FI
 �
&� �
200  � �%��%��F

 �
��I+ �.��&50 ) !F� �S��
�

�
(   

 �� � ����� 4�a-

$�.�S ���� [�#  

 [�# kL �# _.�?�

)�����(���` !"	� N��  

 �# $�.�S ���� Y�5J


��=�� 4�a-  

 �� rML ��=�� 4�a-

[��� K%"	� N��&I�V  

879/0  585/0  697/0  382/0  

  

'F �2� '( &/!�� �2F� ���� �J,�� ��m� �� 9!� > ��D5� ��#( S �
� ��( 10#  � +�!����� ..!���#�

)1393'*N
� 7�_l�� P(�� +�/( &/
n �� 9!� > � :	
�1- �"	5 �3 �FD� 1(�-�60  	���2- 10# 

 ��D2���+�!#�  ��:3 - +��( ;?X�+���,�  '��$ '( S �
� +�F!�  " �3��#5 @!�0 '( h ��� ��(�3 ���� '� ��

 ��38 '��� 7��� &!� �� .	
6� �"�X3 ��#$ ����  '��� 	:��, #!� �"	� @(�N� 9!� > ��D5� ��#( 7��#5 �

:��( 

 E�BS13�,QJ� ��q�	� :�$�.IS&��) :f�J� j[.�FV 41393 :40(  

$�C� ��q�	�  $�%"�& [.�FV 4 �,QJ�  J�$�%"#�0 [.�FV 4 �,Q  

 &� �0T�# �.��-��\S v��30 �S��  20 -25  21 -28  

 &� �0 K�.�
 �.��-��\S v��30 �S��  21 -28  24 -30  

  

I��)���� � ��/�� vb�� ��#( 	
�( a�( h!�#
 �� 7"�R�� h!�#
 '� ������� '/��3 #!� ��: .��#$1 - 1(�-� ��#(

 �� 9/( �FD�60  #: ���� '( '���10  9!�;�� 	���8/0 '���'*N
� ���� �� ��#$ ����  �.��
 .� 9!� > �2- 

 ���� �"�X3 7��� ����(�3  �� h/2�37 ����  '��� #: ���� '( ��#$8/2 '��� P��#$ ����  �55/0 '��� �

���� '*N
� ���� �� ��#$.��
 '� �� 9!� > �3 -  #: ���� '( ��( ��D2� +�!#� ��#(15/0  #( #�� P'/��855/0 

'�������  �'*N
� ���� '( ��#$ �� ��: +�!#� 10#  '� �-#
 '( P��
 ��";�� 9!� > �5/1  " '/��8 #( #��

 �� ��: ����37 '���'0��X�.	
6� �"�X3 ��#$ ����  � '( �
( I,�� �� +�D�� 9!� > ��D5� �� #8�� h!�#
 �

:1 � �	
 +�/( #!� ������ 7���  



  

  

  

  

199  --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

  
 NC 13���� : j$��%=�F $��� [.�FV �(+��:) :WF
�  

 ��c
� '('F �2�� ����� �� �
( I,�� �� 9!� > ��#( ��/� ���� ��( 10#  +�;/� �/���/& ���� ;���!.�  "

��� �� ��: �FD� 1(�-� &/���/� 1��!�� ����� � �

��: +����  7�0b-� �� ' �	� �� +����> 9��� ��m5 ��:

 �"�	� �� � #( .	
2  "3 &/���/�  ����� .�!;��� ����11/29����  '��� 1(�-� &/���/� " ��#$

�FD�31/62�� 	��� '� ����� �!�/��#�� j#0 '( '��3�( .	
�(32 " '���24 ��/�� ������ �� �#( 1 � '*/=�

> �"	5 9!� > ��D5� ��#( ��/����� ��( 10#  +���,�  +"�� 9!� 35/0'J5#� �� .1 � '/��8#(#�� '/F
 #,> �

'J��� #//�3 �( ��� '� �� ��
��( � �
��( q�R3�� ��( &!� �� � &!� #( .	
 �	/X
  ;/� #/��� &!� Pt� �� ��"#/( �

 ��5 '( #�� /10#  #!"�_3 #!� I6
 .1��! 9!�;�� #���� +��� 1)�5 "� #: ��#( �� +�!#� 1.	:�  

  

  
 NC 14�".�,� :!F� kL &� �����# 4I &�# W�90�� ��\%� ���=� !+�Z �� �� $�.�S !��F 4  

�( �� �	:��� #!"�_3 '( '��3 �"	5 �� t� �� �
��( q�R3�� '� ��)�5 �� ��
50 ����  '( L!�;� +�!#� 	
�( #��

	
� 7��H 1D�� I2� �� " t� .1 � #3I6
 15 ���� +��� t� �6!�;� �� " +b� 7��� '( �� ��( +�!#� 10# 



  

  

  

  

200  -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

 .1 � t� �� �
��( q�R3�� '� ��)�5 ��1 �
/!�� 9l( �� ��: 10#  &/���/� 1 � #��67/0 �� '/��8#(#�� '� 	
�(

) IF= 1)�5 I(�*� ��585/0 �� '
/?( 1)�5 S/3#3 &!� '( .1 � '���! 9!�;�� ('/��8 #( #���� M� ��� q�R3�� '� 	:�

 t� �� �
��(50 ���� .	
�( #��  

  
 NC 15�".�,� :!F� kL &� �����# 4I &�# W�90�� ���\0 �# $�.�S !��F 4  

  

%���� H��4  

 ��/*� �� ��, .: " ���� ��#= '*N
� ��:���� �� �	
 ���" @J�� 7��H #/8�3 123 .: '� 1 � ����� +�#!�

Ln��W(�
� �� �6! '( #3 �	
!a> &!� ���
� '( '��3 �( .1 � �	
 I!	F3 �#$;!� 	/)�3'
��� " �: Y�;( S!#l3 �

',�
 �� ���/D( &/**2� 1�: ��N= +b� QN  �� I6�� &!� I5 ��#( P�?�>�� �� +��#��)"� e;0 " e�J0 ��: -

�	!	� .	FJ-':� �� ��FG " �#$ �/8�3 '� 1 � ��/J=� .?� Io�D� 'J�� �� #/,� ��: e�#� �$	�� #( ���"�#� ��  7�#

S/ > '( '��3 �( .1 � '�
�� +�#!� [#G [�
� O	: '�)�N� &!� �� P��FG " �#$ Im�� �� +����� #��/( �#!\�

'���! �� � #( .1 � �
���> �J,�� ��m� '( @J�� 7��H H�R� 9:��9:"]� �� I��5 ��: 9:�� &/�/� ��:

�� '( #X
� ��: +�!#� ���R
> " 10# �� ��: +�!#� �� �?�> O\5 " '(H�� �"#/� h �3 @J�� 7��H �� .��#$

' 	
: 1,�

 '( '� �� "� ���� �� ���R� � �( 9:"]� &!� �� &!�#(�
( .	
 '�,��#� +���,�  ��	� S �
� �

'���!�� +�/( @/*23 �� I��5 ��:'J��� 9!�;�� �( '� ����'� �� � �"	5 �3 �:200 ���� = 9:�� #�� I(�

'c5b��� ���" '( '� �� "� &/( ��m� �� @J�� 7��H 1D�� 'X/�� �� " ��: +�!#� 10#  �� � �( &/
w�: .	!>

�#?( '� �� "� &/( &/!�� ��m� '( ��( +�!#� 1!�	: ;/� " ��: ��"�" WN*� QN  9:�� 1?� �!�:�"�) �� �#/$

'!"�� &!#�?( '� 	
 ���� +����� 1?� �:�"�) �#/$��#= �'!�?3 �� +�#( �#?( &/5 �� ��( 10#  9: " S �
� �

 P+�!#� ���R
> 9:�� ;/�50 �� @�� '( 1FD� '��� ��
��( q�R3�� ���� �� '��#$ 7��� � �#( �( ��#- �� .	
�(

 P&/�� QN  �� ��: �"�"50 ���� .	
 ���� i/l�3 S �
� q�R3�� #��  

  

�
 ! I�  

1- Dust haze 
2- �1!#{� #$"��FG��:� � �/� �����	2� �5 ��"
����(�/( 	�� +(�;� Y��*!#� P�,�"'��/�> P�/  ��
�[�(#G P ;�#��#� ��/) P��D)��� " +

l(�?
 �! ��=��"�� ���� �> "6!#����
� � ��� '� 	�#/$� ��'( '*N
� &!�
0 +��FG 	
(#�� ��� e#( �����
 � '� ��#6�/� � �)��
�" W=� .7  



  

  

  

  

201   --------------------------------------  �.��/ 012�3 40205 0	67 ��$3 8�)9: &#;  % < �=	...  

 

 

3- ���,� +��: u�� �( 1 � &6�� ��!	=u�� 	
�D: �(#  +�/
( ����� '� �!�:u�� +	
 '� �� .	

�( �	
 �;/�> ������ 10�( �:

�� ��FG " �#$ 7��� '( +>�� " ���( [#  �"�5 ��FG " �#$ .��
'( �3�#-�l� +���,�  &/
��  ���b  ��#( 	���3 .	
�( '�
�� ��#�:  

4- �� #N= ����� '� �3��H ��#�10 .	
�D: #��"#6/�  

5- negative air ionizer 
6- 'N(�z �� '��#$#( ����� 15�D� �( ��� �b�����
 � �697 +���,�  �5�#-)'���#( " 1!#!	� +����  (�
���> ��: �;!�

����  

7- �#� '� 1 � ��D2� ����� ��( #/D� #( +> ��{�� " �#�#� #/8�3 '�/� 1/�z" '( ��( 1)�5 �� �:'!"�� " 	
!>�� ��(�#� �'2R� �( �: �

'2R� �! @��) 	
�( '��� 1D/( �� 9/( .o�= �Koenigsberger, 1975 P+�!����� �� I*� '( T1393.(  

  

f#�J�  

�!�=>P �"#?(P ���> �(�#3P ���D�P ���(> I/�" �#F��P .JD�P ���_�� +�,P ) �"#?
1395'!�� �� 9!� #� � �#( (��(#� W-�*� �( ��:  "

'J6 � �J/N�D�+�
� �!�� '��
J_� "� P��$�	
( ��"�" '��:� #( ���0 ��:.  +��D(�3 " ��?(1395 � Pe�  ��  P88-79. 

��/?!����P e�#?
P �
/(P ) &D2�1393�:�#$;!� �� �
�� �$��)> 9:�� #( +���,�  1?� #/8g3 � �#( ( '0��X� �� P�����,�  ��:

��� #?
 ��:�
( :�3��)�N� ����+�#!� ������ 7��)�N� P��.  +��D�� " ;/!��1393 ����
 Pe�  ��  P6 �  P63-41. 

��6�/�P �z�	�5�P �J��3P ����P �#!�;�P 	
��. »+����� #( +> �� �
�� ��
�	?( 7�#N, " h/2� ���: �$��)>.«  �J� 9!��: &/�?�

) h/2� 1
�	?(1385(. 

�
/D5P .!#�. )1397(. �( S �
�� ;F  e�( �5�#- +���,�  �� (�����) [�-#� '�/� " e#$ ./J=�'��� +�!�� P���6D� ��: � �

��� �

����� ����
 �	
� ���
� ������� 	
��. 

�#m,P �RN_� 	/ P v���#/�P ) L��#�1395'3 +��l� �#6J�0 �"� #( '�/D��� #//�3 �� �
�� +�!#� #/8g3 ( '!��� " [> �
/��

 �R
� ��8> O\5 1?� �!�:��6:��1D!� h/2� �p�)�
63 " e�J0 P+> . ;/!��1395 ����
 '��� �]!" P.:	X: ��"� P2 � P127-117. 

+�!�����P ���2�. )1393(. ��( ��
� �� 9!� >. ���?( 	/?
 ������� 7������� " ��n ;�#�. e�  ��n .246 .'2R�    

�	��!�P #/��P �
��#/�P 	/X�P �?!	�2�P ) #/��1392+���- ������ " I/6�3 � �#( ( [#G [�
� " [#G '( ��"�" K�, " �#$ ��:

 7��H �]��#$a 9l� �	� �� ���R� � �( +�#!�HYSPLIT9:"]� '!#�� P./J=� ��:� �

.  +��D(�3 " ��?(1392 ��  P4 V P13  "14 P

�16-1. 

����&/D5P y$#�. )1395(. #6!"� �( ���6D� W��X� �5�#-�	!	� �( 'J(�*� ��:�#$;!� �. '��� +�!�� ���
� ������� 	
�� � �

��� �

����� ����
 �	
�. 

�	�� ���P �z#/J0P #�P 	!#�P ���#c�P ) 	�5�1390�	
:� I/6�3 7��H � �
��l!� " ��,�

 ���� S/�#3 (�	!	� � �� ��FG " �#$ �

+�� ��, +�� �  ��:;/)��> #( '/63 �( XRD #!"�_3 "SEM+�#!� � �

 ���� " � �

��J( P.  �� 19 V P3� P518 – 511.  

'���#( " 1!#!	� +���� ���� �;!�) .1395.( +���,�  �5�#- h(��z'���#() �
���> ��: " �!�	�(� ���	� +�D�: ������ �;!�

 V 'N(�z P('N ���697. 

� �

��: 7�0b-� V"#� 1!� .  +�#!�  www.irimo.ir 

���RGP &�!�P ���� �RN_�P ) O�o�1394�	!	� ��:��6:�� " 7�#8� P���
� � �#( ('!#�� P+�#!� �� ��FG " �#$ � 1��R5 " �#?( ����#( 

�� W(�
� ��/F-. 1394� P 4 V P2 � P125-107. 

+�!��F=P 	/5". )1393(. +�#!� ��
  '/
(� ��/J=� � �#(. +�#?3 ������� 7�������. n..?� �� 406 .'2R� 

+�/��(#=P I/o#F�P ���"�#�P ) ;!"#�1393'N(�� " y6!� �3#� V"� '( ���:� ��:�#$;!� 1��( ;/)��> (+���- &!� 	!	�3 � [a�3 S!#l3 �( �:

 +��D(�3 P[a�3 �p�)��� P./c�)���:1393 ��  P6 V P20 � P102-93. 



  

  

  

  

202   -------------------  ���	 
��
�� 
��� �	 ������	�� ����
� � � ��! �"#$ � 
%�&'  (�)'	* �"�! 
1399  

 

 

�#c�P &/D5#/��P 7�?/:P �	?� 	�2�P ��� ��� �(�#3P +�6
�P +�/5�	�P ) �z�1397�	!	� � �#( ( 7��H [� � #( ��\$#/8g3 ��:

#J!"� ��$	!� �� ���R� � �( &/�)�R >-&6�#$ 9/� �� ]��#$a��	� L/��6� � 	
?� 'JX� Pe�, 1R� ��:.  ���#,1397 ��"�  P18  V P

3 � P218-208. 

�#c�P S
!�P ��� �#,P �� 1���P �/� |/�P 7���  P��#�P ���2� )1392 1cJG ����� 7�#//�3 � �#( ((PM��)  ��:#������ #/8g3 "

��  �- +> #( � �

��: ��:1389-1384 ��?( P+�#!� ��/F- W(�
� �JX� P��/F- 1D!� h/2� P1392 ��"� P66 V P1 � P111-

101. 

�#c�P y$#�P ���(��/� �2)��P ) #F�� �J0 	/ 1394( /*�D� ����� �� [� � ��*��� ���  '/F
��	� +�#�0 'JX� P�F���#/�(> " .. 

 ��?(1394 ��"� P15 V P1 � P11 -1.  

��� +��;!P &/D5P +�!#X�P '���#�. »h/2� �$��)>��� " �#?
 ��:�m� �� ����� " ���6D� ��:+> 9!a�� ��:.«  �J� 9!��: &/�Dl�

'� �3�#?
 ��	!�� � ) 	
R � P+b/$ �������1389.(  
Driss, Zied, Olfa Mlayeh, Slah Driss, Dorra Driss, Makram Maaloul, Mohamed SalahAbid, (2015), Study of the bucket 
design effect on the turbulent flow around unconventional Savonius wind rotors, Energy, September 2015; Volume 89, pp 
708-729, https://doi.org/10.1016/j.energy.2015.06.023 
Mei, Dan, Meng Wen, Yuzheng Zhu, Xuemei Xu, Futang Xing, (2018), The influence of wind speed on airflow and fine 
particle transport within different building layouts of an industrial city, Air & Waste Management Association, Apr 2018, pp 
1-37, DOI:10.1080/10962247.2018.1465487 
Middleton, Nick, Utchang Kang, (2017), Sand and Dust Storms: Impact Mitigation, Editors: Domenico M. Doronzo and Ali 
M Al-Dousari, Sustainability, June 2017, pp 1-22, 1053 DOI:10.3390/su9061053 
Rahman, Mahbobur, Mohammad Mashud, (2014), Simulation investigation on flow characteristics for the flow over a 
propeller used in VTOL RC aircraft, International Conference on Mechanical, Industrial and Energy Engineering, 2014, 26-
27 December, Khulna, Bangladesh 
Rajkumar, S.A. Wilfred, V. Vijayaraghunathan, S. Karthikeyan, I. Sharon Marishka, (2015), CFD Analysis of airflow 
optimization of the louver, National Conference Erams, 2015  
Trushlyakova, V, K. Zharikova, (2017), Interaction of the gas-vapor mixture and air on the condition drainage system of 
space launch vehicles when filling cryogenic propellant, Procedia Engineering, 2017; 174, pp 11 – 18 
Vekteris, Vladas, Andrius Styra, Vadim Mokšin, Irina Grinbergienė, Mindaugas Jurevičius, Vytautas Turla, Gyula Mester, 
(2018), Numerical simulation of a pulsating flow generated in an ejector, Transactions of Famena XLII-2, 2018, 
https://doi.org/10.21278/TOF.42208 
World Health Organization, (2014), https://www.who.int/mediacentre/news/releases/2014/air-pollution/en/ 
Yu, Kuo-Pin, Hui-Chi Shih, Yen-Chi Chen, Xuan-En Yang, (2017), Effect of turbulence intensity and particle characteristics 
on the deposition of submicron particles enhanced by the ionic air purifier, Building, and Environment, 2017; 114, PP 166-
177.  



 

 

 
1  ------------ ---------------------- - - ---------------  Journal of Natural Environmental Hazards, Vol.09, Issue 26, Winter 2021 

 

 

 
Research Article 

 

Determination of the Morphological Pattern of Educational 
Building Facades to Control the Dust Haze 

 

Fatemeh Farrokhian1, Behzad Vasigh2*, Mohammad Didehban3 
1. M.Sc. of Architecture, Jundi-Shapur University of Technology. Dezful, Iran. 

2*. Assistant Professor, Department of Architecture, Jundi-Shapur University of Technology Dezful, Iran. 
3. Assistant Professor, Department of Architecture, Jundi-Shapur University of Technology Dezful, Iran. 

 
Received: 22-12-2019 Final Revised: 30-04-2020 Accepted: 13-06-2020 

 
 

Abstract  
In recent years, the Dust haze has been a major health threat in southern and southwestern provinces of Iran, and 
Children suffer the most from Dust haze. Therefore, it is necessary to design educational centers to prevent the 
negative effects of walnut Dust haze. Exterior walls and windows are the most important routes for Dust haze to 
enter the classroom. Therefore, initially using simulation software, in addition to maintaining natural ventilation 
conditions, architectural elements reduce the amount of Dust haze penetration into the interior. The most 
important variables in this study are the distance between the walls and the amount of surface area. results show 
that increasing the distance between the two crusts results in a decrease in the wind flow velocity in this space 
and the Dust haze particle saturation. Slowing down will only work up to a distance of 200 cm, and then no 
change in wind speed will occur. Besides, the use of louvers in the inlet wind direction by directing the wind 
flow to the underside of the space between the two shells and reducing the level of air inlet leads to reduced wind 
velocity and particle saturation. Examination of the use of variable-angle louvers shows that the proper condition 
for creating natural ventilation conditions and reducing the penetration of indoor particles occurs when the 
louvers are angled relative to the 50-degree horizon.  
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