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2 cm 22 cm Sc

32 cm 32 cm Zc

4 cm 3 cm Jc

14.7cm 16 cm Dc
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M��)+(:���
���	� C,<��	 N& ;���].�[

B��E� �,LI �> ��3�> C,<��	 ��3�> e&�D*� ;�= �,���*

 I �
��,& !��&� !> !L,' �> Q&�->��> )��
� �>,<u

 �� e������=���� !> �?��L C�&-L N& C�-� !*��� �> 

��3�> )P��,' Ca )E-	 e&�D*� I C,<��	 ;�I�I


=� e&�D*� �� C,<��	]��[��, D�� !&-V� Q&� �

)*-H ��-S e&�3a .�> M�"� Q��= !> �*��� ;�,= R&�D'

 3� ;�I�I �� )E-	 C,<��	 3� M?Sm/s }!>m/s ��

)*�& e&�D*� .

B<>��9� ����� 

)"�5 �� R�S� 3�* �� B�#��� 3� 4,<&�2 )U�	 ;�->

)	� �
� ���G�	� )?` ���* .Q&� !> 
�&a-* �
�>� ��

 r��,U N& J	,' ��, !� 
� !�*-H -V� �� ]�'-'

 CI�� !> �
�=� !' CD% N& �� �
� R&�D' O�P�	

 3� -' )� �� ��, �����mb~�-'D&� ��, �
� �
L 


��-H � C,<��	 ���I.

3� -��� �=�3�> �= C,<��	 !� �K�a 3���� %;�-> 
����

 ���G�	� -�<�* N& 3� C�&�2 �� J�Z �H�,"a 3� ;-�H,<L


� .M�� �� 4,<&�2 ���,5-@)}()	� �
� ���� C��� .

M��)s(:4,<&�2 ���,5-@ 

e&�
L !u#� ;�-> 4,<&�2 Q&�mb~��
&�-H �5�-@ 

)	� .-uS �> !"," JUmm��M?S !� 
� !�*-H -V� �� 

��-� �
�2 �u	 e&�D*� !<5- N& �� ����� !' CD% 3�

 !>mm}�
	� � .!> )E-	 ����-H3�> -� Q&� )<E


��> � �5�-@ J&�-� .
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!"," JU CI�� )E-	 m/s ��!� �
� !�*-H -V� �� 

!> �,= R&�D' �> C,<��	 3� M?Sm/s ��
	� � .;�->

C��-H -�� -&3 B3�� C��= 3� �,= )E-	 ;-�H �3�
�� 


&�-H �-?�"�� -��,��a N& J	,' I 
� ���G�	� .��

e&�3a 1�<�	 I N"�' �Q",d�� �> O�P�	 Q&� )&���


&�-H .M�� �� 4,<&�2 3� �&���)~()	� �
� ���Ia.

M��)0: (4,<&�2 �<� ;��� 

a�C,<��	 b������ !' CD% c�-�<�* d�-2�= eC��-H -�� 

C<>��D $�E�"F 

Q&� �� N"� ;
a ����� M�"� !> ��&��� �	�-> ;�->

 B
 ;�,� �,�	I-�� N& 3� �4��X �3�
��(Leica) 

Q�>�I� !> D�K(Leica 320 FDC) �H�D> �� �&��

 ;�=x��Ix���
� ���G�	� .-= �� !� ]�'-' Q&� !>

 ��2 !�,�� -= 3� I !��' �*��x' !�,�� !	 e&�3a

 n-� J	,' 1h	 I 
� � !�*-H �*��x' 1�E

�,�	I-�� ��-�= �D&o��a ;�=��D*�(Image  

management)
&�-H � �	�-> ;
�> !��� .3� 12

�= ���� z,�	I-�� ;�= ���� D�"��a ;��a ��D*� n-� !> 

SPSS
� �
��� n�-H,�P�= ;�=���,�� I �
� M#�� .

G<�H����� ��3�9 I��,� � J9��" 

N"�' ��� ;�-> �
� !�U�	 4,<&�2 R�#Z' Q&� ��

)*-H ��-S e&�3a ��, 1h	 I �
� �5�-@ .�&���

 BI�
L �� m<�% ��, 3� M��5)��'}(�
� ���Ia

)	� .� Q��$�= ;�-> Q",d�� !> �,>- n�-H,�P�= ���,�

M�� �� !��H !	 )"�5;�=)|I�(3� !�,�� N& I

!P&�# ;�-> �,�	I-�� �> �
� !�*-H -&I�x'

M�� �� O�P�	 �-�<�E)��()	� �
� ���Ia .

)E-	 !��&� M�"� !>m/s ��3�* �� )E-	 ;3- !u#� 

Q��� !' !"," JU CI�� ��, 3� ;��
# )	� R�S� �

BI�
L �� !� 
�,�)�I�()	� )&I� M>�S .e&�D*� �>

 �I
5 !> )E-	m/s ��!?<i M�� Q&� -> C�,' � 

�-� .�
� �5�-@ ����� !' CD% !� )��� !L,' 
&�>

 3� -'o�> ;���E-	 �� ;->��� )�<>�S���� !���f -> -� 

Q&� �� �
� ;�Ia y�L 4��X ;
�> !��� !��� �-&3 ���
�

,' )"�5 �I
5 �� ����� !' CD% J	mb��� -'o�> I

4��X Q&� ;3�	�
L !> ���S D�� �= N"� !� 
��> � 


���> �.
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BI
L)�(:N"�' !> �,>- �&��� BI
L)�(:1�<�	 !> �,>- �&��� 

�,= )E-	;�I�I ;)m/s(10±0/5  �,= )E-	;�I�I ;)m/s(10±0/5 
M� ���* )*�)kPa(8/5±0/5  )*� M� ���* )kPa(8/5±0/5 
"I� C3I�!)gr(50"I� C3I�!)gr(100 

�Ia y�L ��, C3I;	 �� �
� �C,<�)gr(40  �Ia y�L ��, C3I;	 �� �
� �C,<�)gr(30 
�Ia y�L ��, C3I;CD% �� �
� )gr(10  �Ia y�L ��, C3I;CD% �� �
� )gr(65 

BI
L)}(:� Q",d�� !> �,>- �&���e&�3a !	 �

e&�3a3e&�3a2e&�3a1

0.5±10.5 0.5±100.5±9.5 ;�I�I ;�,= )E-	)m/s(

0.5±8.5 0.5±80.5±8.2 M� ���* )*�)kPa(

50 5050!�"I� C3I)gr(

15 1314C,<��	 �� �
� ;�Ia y�L ��, C3I)gr(

34 3535CD% �� �
� ;�Ia y�L ��, C3I)gr(

e&�3a e&�3a7e&�3a�

M��)�(:;�= e&�3a �� Q",d�� 4��X ;�-> ����� !' CD% n�-H,�P�= ���,���I�I�)-uS ]P5 -> 4��X ��
�'(

e&�3a 
e&�3a7e&�3a�

M��)|(:;�= e&�3a �� Q",d�� 4��X ;�-> C,<��	 n�-H,�P�= ���,���I�I�)-uS ]P5 -> 4��X ��
�'(
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O�P�	 �=�3�> ��, �� �
� !d��� BI�
L !> !L,' �>

 I N"�' �Q",d�� ;�-> C,<��	 ��3�> m<�% ��, ;�->

 ->�-> ]�'-' !> 1�<�	�����I����3�> I 
��� 

->�-> ��, Q&� ;�-> ����� !' CD%}����I}�

)	� ��H3�	 D�� )��S�I �> �&��� Q&� !� 
��> � 
���

� ��� N"�' �-&3 !> )?P� -'D&� ;
�> !��� �> I -' n-� ;

�� -���> N"�' Q&�->��> 
��> � 1�<�	 I Q",d��

 I Q",d�� !��"�5 �� �,� � ;�Ia y�L C,<��	


�,� � ;�Ia y�L ����� !' CD% �� -���> 1�<�	 .


��� � �S�> �= OU I �= ,��3 �� !� ��, 4�G<' Q��$�=

���� !� N"�' C,$�= ;��, ;�-> ;-'D&� ;
�> !��� ;

I -' )��� ;
�> !��� �> ;��, 3� -��� 
���> �


���> � 1�<�	 I Q",d�� 
��� -���> !��P��� .

!��� �> ��, !�,H Q&� ;�-> !� �,� � ������2 Q&�->��>

 -���> ;�= )E-	 3� -���> !��P��� I -' )��� ;
�>

 ->�-> �5�-@ Q&� �� !�m/s �����G�	� �
��> � ��-H .

M��)��(:C,<��	 I CD% �� �
� !�*-H 4��X !P&�#

)I )	� CD% !> �,>- ���&�2 I C,<��	 !> �,>- �&o�>

 [U�� JUµm���
��> � (.

!@,>- �5�-@ 
E�,S t6U -> ����� !' C3�%]�|[

��
# 3� -' )��� 4��X ���' ;�I� y�L !> �E
 !�

L 4�
S �
�� !���� �� �5�-@ 3� -'D&� 4��X ;�Ia y�

mb��
���� �� .M�� �� -� Q&�|)	� )&I� M>�S .!>

�)	� -f, �
&
2 Q&� -> !� �<�,E 3� ��& 
	� � -V�

 -����2 Q&� !� �)	� !"," JU ;I� -> ;��9H��> 
���

 JU �� �,= ��
# !> �
� ���I ��,2 ��
# )?P� C��=


��> � !"," .�&�3a n�K�� �> �-&3 -&��# �> �
�� 4�

 e&�D*� �> D&� 4��X Q&� C�D� ;��9H��> 
��� m<�%

)*�& e&�D*� ;��9H��> 
��� .!� )*-H !K��� C�,' �

 ��-H � �E�> 
��> -'o�> �,U O���2� 3� )?P� Q&� -H�

 ����� !' CD% �� )P�� n���= �� -' )��� 4��X �'

 !> �� -'D&� 4��X 3� ;��
# �,U ��-�= !> 
���> Q�&�2

 �,�I !> ����� !' CD% 4��X -&,x' �� ��, Q&� !�

)	� �
=�� M>�S .C��� ;�-> _,x%> ��, N& ��

 �> 4��X �3�
�� �3�> !	 �� 1�<�	 3� )���U Q&� C���

 �� !� �,u���= !� )	� �
� ���G�	� ;I�P )?P�

 M��)��(-`�� CD% !> ;�I�I �� �,� � �
=�� 

�3�> �� 4��X��� �� 
���> � -�H�D> �& I -�I-�� 

���P> 4��X -`�� �?"�L M�� !> CD% �LI-U ��

 3� -'D&����
���> � -�I-�� .

M�� -H� C,���)�(CD% n�-H,�P�= ���,�� -����> !�

 � m<�% ;�= )E-	 �> e&�3a !	 �� ����� !'

 ��-> �2 ]<u Q&� !> ��-H �
=�� -' R�S� �� �
��> �

�> 4��X �
�=� C��� !� ���,�� !	 -= BI� !<� !� �,�

 3� -��� �3�
������ ;� !L,' M>�S ��
# �)	� CI-�� 

!> o�> �� !� )	� �?<u C��= -����> !� 
=� � C���

 �' !� ����� !' ;�= CD% �5�-@ �� !� 
� ����� Ca

)	� �
�� -�X ��
&�-H -��� B�Z> .Q&� 3� Q��$�=

��,�� Q&� �� ;-f, e#� )E-	 -��l' 
���* C�,' � �

�� �-L� M>�S m<�% ;�= )E-	 �� �-&3 !���
� �
&
2

)	� �
� �
=�� �
&
2 Q&� 4,<&�2 Q&� .!� �&�L

 Q�> ��, �3�> !> �,>- ���� C��� �� �,U -�f�' )E-	

�� �' ~������ !' �3�> �� ��, Q&� !� )	� CI-�� 


�� !�?"� I 
��P�� 4��X �> !� )	� Ca 3� -�H�D> ���a �3�

 �� C����
# Q&�->��> 
�,� Q��� !' �,U 3� -' )���

 ��
# �,� ��-> -'o�> )E-	 !W -= I )	� O� CD%

��-H � �
=�� ��, Q&� 3� ;-���.

)E-	 !	 �� C,<��	 n�-H,�P�= ���,�� !> !L,' �>

M�� �� �
� e&�3a)|(2 !��� Q&� !> C�,' � �-> �

D�� C,<��	 ��3�> 
>�& � e&�D*� )E-	 !W -= !�

 �
� �5�-@ ��3�> �� �� ��, C,<��	 I 
>�& � e&�D*�
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�3�	 � �
L ��, N"�> C�&-L 3� .e&�D*� �> !�?"�

 ��-� ����� D�� e������= I v�� !� �,u���= )E-	

 4
� !> �= ,��3 �� N"�' 
��� �
�,� �-U ��, �
��

!��� -��l'
�=� � ;
�> ]��.[�> �&�= !��� !� ;�,@ !>

 �3�
��mb���}�
�,� � �
&� O� ���P> C,<��	 �� .

����� !' CD% �� �3�> Q&� �� 4��X 3� ;��
# !�?"�

 �� ��
# �> !P&�# �� ���a ��
# �"I 
�� �
� �
L


��> � D�W�� r��,U.

M��)��: (1�<�	 4��X �3�
�� !P&�# ����� !' CD% �LI-U I ;�I�I �� )�LI-U I ;�I�I �� 4��X )	�� !> �W 3�(

K<L��
 M�N 

-f� ��3�> e&�D*� ;�=�,���* B��E� �TI-2 Q&� ��

)��
� C,<��	 ��3�> ;I� -> ���
�W .N& Q&�->��>

 C,<��	 ;�I�I ;�,= )E-	 e&�D*� ;�-> ���� C�&-L

e&�D*� �� C,<��	 ��3�> !� 
� ��ID*���� .!' C3�%

 y�L 4�
S !@,>- �5�-@ 
E�,S t6U -> �����

 3� -'D&� 4��X ;�Iamb :
���� �� .
	� � -V� !>

 
��� )	� -f, �
&
2 Q&� -> !� �<�,E 3� ��&

 C��= -����2 Q&� !� �)	� !"," JU ;I� -> ;��9H��>

 !"," JU �� �,= ��
# !> �
� ���I ��,2 ��
# )?P�

��> �
.�5�-@ M�"� !> ����� !' CD% 3� ���G�	�

 ��� �� )E-	 �� ��&3 4�-��l' C��� 8�-G> -xZ�


=� .-> �I6E C�,' � �&�,= ;�= O�P�	 �5�-@ ��

 !>�� !��P��� �> ;�=��,2 3� �5�-@ �� -V� ��, ���

�,�� ���G�	� D�� .!� N"�' -> �I6E D�� R�#Z' Q&� �� !�

a ��	� -> �5�-@ I 1�<�	 3� ��,> !�*�& 4�,� C


&�-H ���G�	� D�� Q",d�� .-> 4
� !> ���* )*� !�,H-=

 �� !�&�,u> )��� 
=�,U -�f�' �&�,= ;�= O�P�	

 �I�I ;�-> ]	�� e�� ��K&� 3� y�� ���, �k�>

�,� � !"," JU CI�� !> -2�= 3� ��, .C�3 ��

 )�� 3� ;-�H,<L )�L C��-H -�� 3� ���G�	� �

�� �&6U !"," JU !> -�� 3� ��, ;�I�I �� )P&�>

�,�� ��K&� .O� !�
> I �= �-2 Q�> !<��* �
#W -= �-&3


&a � �,L,> ���� )?` ���* �� ��� M�"� !> 
��> .
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OE� P	�� :R��N S�� �
 ��� ����� 

� N��L 8I� �,� � C��> �L Q&� �� !� ��I�

��>
7
��> � .!=� �� !�s:�,�� !d��� ��> Q�"I� ;�-> 

�-� ��K&� )��� Q&� �� �>6#�� I.�3I-� 8I� Q&�


��> � �=-2�= �5�-@ ;�-> 8I� Q&-' BI�
� .

���N #�9�N ���
 ����9� �9��� 

r��u�� y>�' �-L C�&-L ;�-> 3��� ��, !&I�3


��> � -2�= M�� I ���,&� �> ��, .;�-> ]&-�

)	� 3��� ��, ;-'
�' ]�� -'o�> r��u�� .Q&�
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Solid handling by air inside pipeline is called 
pneumatic conveying. In solid handling the velocity of air 
is the vital parameter. In this project dilute phase with air 
velocity of about 10 m/s was used. Powder materials were 
injected to the pipeline from a bin by a rotary valve and 
were classified by cyclone. Classifiers depending on their 
design, operational parameters such as air velocity and 
powder properties can separate a vast range of powders 
with respect to their size. After injecting to the pipe, 
materials are fed to the gravity settling chamber. In this 
project the objective was to separate powder particles 
larger than 74 µm. The experiments were carried out for 
talc and kaolin and the effect of parameters on separation 
efficiency were investigated.  
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