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2- G. Pergher. et al.   
3- R. E. Wolf 
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¸� ,cZ<G �" É�Ym= �ÌYZ5 '9Ì%"|#G )�|" Ê2ZÌ= ÉZ%#�Z¼Ì" , &�2 ÉZ2 a.Ê$3Y/9°# 1ÌÌ 5 ÉY�" &ZÌ  {�/» cZXMK�Y &Y Ê3�"
&Y |95�Z^� @>Z^ :

-Ê¼WX ' ZÌ» �KI)VMD1(:�$°R/( cY�KI CWX j/¼W» Z" *G &Y �$=��" cY�KI CWX j/¼W» '( )�Y ÉY Ã�€ �KI
¼WX a0  �{ '( )�Y ÉY Ã�€ �KI Ê5�Z^� '" Z# )�Y �"Y�" *G &YCWX �;  &Y Y� Ã|> Ã|Ì>Z^ cY�KI , {�Ì= Ê» �Y�I Ê

|9( Ê» CÌ�45 É,Z�» )¼�I ,{ '" .{,� Ê» �Z( '" C� 7/¸v» cY�KI ‚&Y| Y Z" :Z^5�Y �{ cÌ�, �/? '" �$»Y�Z^ 1#Y]1[
.

-É{|� ' ZÌ» �KI)NMD2:(,{ '" {Y| 5 •ZvP &Y ,@>Z^ CWX '" '+/5 *,|" @>Z^ E# &Y 8�ZX cY�KI '( Ê»ZH92 
*Z¼2 ÊK�, Ã�KI �KI ,| /> CÌ�45 É,Z�» )¼�INMD |>Z" Ê» ]2.[,{ '" {Y| 5 �;  &Y Y� cY�KI )Ì¼( 1#Y

 |9$�2 |Ì(Z5 {�/» �$-Ì" ER/( cY�KI ,Ê>Z^ 7/¸v» �{ '( |9( Ê» CÌ�45 @b"]1. [
-@>Z^ Ê$3Y/9°# y3Z>)VMD/NMD :(^ E# �{ cY�KI ‚&Y| Y ‚{,|v» ‚|92{ *Z-  O¸sY )^�  1#Y Ê» @>Z

|>Z" .|2Y/3 {/+, cY�KI ‚&Y| Y •ZvP &Y @>Z^ �{ É�$-Ì" Ê$3Y/9°# ,{/> �5 E#{�  |XY, �Y|4» '" )^�  1#Y 'R �2
 )>Y{]1. [

Z%&Á� Á 'YÂ» 

Ê^#�45 )XZ�» '" Ê9Ì»& �{ @#Z»&G 1500 *Z�Y�3 Ê Ì^? c"Z9» , É&�,Z-( cZ4Ì4v5 �(�» �{ cIY, c"�» �$» 
É/��)|%-» ÃZH$�#Y(7Z� �{1386 Z"Ê�Y�& Ê9Ì"�/5 É�/$(Y�5 )-^ fZV¼�)�9#./"�/5(*/=Y�{ 37|» TF700-AZ450  

N|< }/? )(�> )3Z� |> LZW Y.'" �Z-< )v5 7/¸v» EÌ9°5 &Y Ã{ZA$�Y Z" '( Ã{/" Ã| /> �Y/� j/  &Y fZV¼� j/  1#Y 
Y/2 |#|> *Z#�+ ÃY�¼2|#Z¼  Ê» 8¼�.&Y U^ Ê¼� 7/¸v» cY�€ &Y …,�3Z Z2 7&{�/3�" �YY �{ ,Z"Y/2 |#|> *Z#�+�5�#� , Ã|> 

Z"c|> | /> Ê» @b^ '���» QK� �{.)Ì<�B ÉY�Y{ *G *�b»700 �Z-< �6(Y|X Z" Ê¼=Y�<Z#{ Ê /$�Ì^ j/  &Y Œ¼^ ,�$ÌP 
bar50,�6(Y |X Ê"{lit/min 97Y� É{/¼� , Ê4<Y )(�X )Ì¸"ZI '( Ê»/?�3 'P/P Ê+,�3 È Z2{ �{ ,|>Z" Ê» E+ k�/5 

{�Y{ Ê°ÌP,�|Ì28Ê»/?�3 'P/P �Z9( �{ , 7&Z  {|� 3)�Y '$<�= �Y�I @>Z^ | Z" ÉY|$"Y @>Z^ )%+ 7&Z  {|� .j/  &Y Z%P&Z 
|9>Z" Ê» EÌ»Y�� U9+ &Y ÊPZ3 /5 :,�b» Ê°ÌP,�|Ì2.|>Z" Ê» {/+/» a¸$b» {Z "Y �{ Z2 7&Z  È &,� �KI .Ã{ZA$�Y {�/» �/$(Y�5 

» @#Z»&G 1#Y �{7|» 1�/=�< Ê�MF-399 {/".Ì�» �" {/¼� fZV¼� j/  1#Y @>Z^ )%+ ��/$(Y�5 )(�X É�/? '" Ã{/"
'()(�X 1Ì»& {�� {Y|$»Y �{ �/$(Y�5 Ê»|#Z¼  )8°>1(.

*/»&G OPZI �{ @2,d^ 1#Y 8#�/$(Z<,Z"É�Z»G h�? &Y Ã{ZA$�Y'#Z^ Ê<{Z05 SM»Z( )(CRD Z" °5 '� �Y�|> LZW Y.Z2�/$(Z< ,
&Y | {/" c�Z^� OÌ5�$" Z% G h/K�:

A7&Z  ' &,� �KI O�X �"QK� '� 8»Z> �$¼Ì¸Ì» :2/1A1=,5/1A2=,8/1A3=

BO�X �" Œ¼^ �Z-< �Z"QK� '� 8»Z> :15B1=,20B2=,25B3= 

C�/$(Y�5 É,�-Ì^ )��� )Km/hr (QK� '� 8»Z> :43/2C1=,20/5C2=,12/8C3=

1- Volume Median Diameter 
Number Median Diameter �2

3- Dragone 
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8°>1-@#Z»&G LZW Y Ã/v  &Y Ê#Z¼  
ÉZ2�$»Y�Z^ @W9� ÉY�" [G '" }Z�X ÉZ%5�Z( &Y Z2 @#Z»&G Ê»Z¼5 �{VMD ,NMD �!" Z!%5�Z( 1!#Y ,)�Y Ã|> Ã{ZA$�Y 

É,� 1Ì»& QK� &Y Z% G jZA5�Y '( É�¸< ÉZ2 '#Z^60�$» Ê$ Z� Ã{/" �{ ,| Z" {Y|$»Y @>Z^ {Y|! 5 '!" a!#{� E# �{16Z!" '!#Z^ 
8�Y/<3�H#|¼2 &Y �$» [4[È¸�Z< Z5 �6(Y |X45É�$» | �Ì= Ê» �Y�I | Y Ã|> O0  .U^c!¼+ Z!2 c�Z!( @#Z!»&G �2 LZW Y &Y

Y�5 �Z9( &Y OÌ5�5 '" , Ã|> É�,G | |> Ê» É�Ym= Ã�Z¼> Z2 *G )-^�{ ,c�Z( 1#�3G Z5 �/$( .�!2 &Y Ã|!> É�,G c!¼+ ÉZ2 c�Z(
 k�/5 Z% G É,� cY�€ @W9� )%+ �Z¼Ì5 C� cY�KI ‚&Y| Y , C(Y�5 @W9� �Y�<Y L�  (SIBA)]2[�9°!�Y Z!" ,Canon 7|!»

8600F 1>/P,&� Z"dpi600]2[| |> 1°�Y)8°>2-aPY .(Z G �{ �$-Ì" )I{ )%+ �Y�!<Y L�!  k!�/5 Z!2 c�Z( �ÌPSIBA  ,
‹Z!> /!$< kÌ!v» �{ 1°!�Y &Y 8!�ZX ÉZ!2 c�Z!( �#,Z05)CS version 8.0 Adobe Photoshopœœ(| |!> @#Y�!#,

)8°>2-….(

)aPY()[()…(

8°>2-)aPY(‚�Z¼> �Z¼Ì5 ÉZ2 c�Z( ‚|> 1°�Y �#/0510)A1B2C1r1 (*Y/9� '" ,' /¼ )[(,)…(‚�Z¼> c�Z( 9@#Y�#, &Y | " , 8^I OÌ5�5 '" �Z¼Ì5 *Z¼2 
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7,|+ �{1)�Y Ã|»G ' PZK» {�/» cZA� U Z#�Y, '#�W5 l#Z$  '�M3 .É�Z»G �;  &Y ,|2{ Ê» *Z-  7,|+ 1#Y '( �/K Z¼2
@>Z^ Ê$3Y/9°# �" 7&Z  �KI)VMD/NMD(1#Y )�Y '$>Y|  É�Y{ Ê9 » �YY &Y Z%P&Z  '¼2 É�Z»G �;  &Y '( )�Y Ê9 » 1#|"

 Y� @>Z^ )Ì �, 1#�5 )3Y/9°# �H#{ 7&Z  ,{ Z" '�#Z4» �{ �KI 1#�$¼( Z" 7&Z  1°ÌP | Y Ã{/" �Y{�/3�" Ê Z�°# @>Z^ Ê$3Y/9°#
 )�Y '$>Y{)8°>3.(

7,|+1-Ê>Z^ C� ÉZ2�$»Y�Z^ U Z#�Y, '#�W5 l#Z$  '�M3 )cZ "�» 1ÌH ZÌ»(
"Z9»cY�ÌÌu5 cÉ{Y&G '+�{ NMD(mm) VMD(mm) VMD/NMD 

7&Z  j/ )A(2026/0 ns **026/7002/126  ns 

Ê>Z^ C� �Z-< )B(2**020/3**410/5565/80 ns 

AB 4526/0 ns 894/0 ns *153/209  

É,�-Ì^ )��� )C(2**00/11**633/68**121/410  

AC 4571/0 ns 678/0 ns **934/456  

BC 4**214/2784/0 ns **537/289  

ABC 8547/0 ns 241/1 ns **175/182  

ZK3 )e(54299/0906/0449/82

cY�ÌÌu5 O#��(%) --- 83/102 03/4267/76
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A2 551/0 a756/2 a820/13 a

A3 548/0 a300/2 ab 180/12 a

B1 253/0 b776/1 b740/10 a
B2 440/0 b362/2 ab 830/13 a
B3 902/0 a655/2 a950/10 a

C1 266/1 a050/4 a797/9 ab 
C2 220/0 b759/1 b340/16 a
C3 109/0 b984/0 c394/9 b
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)PZX 1#Y '( ÊPZX �{ ,{{�= {Z%9-Ì^ �Z¼Ì5 1#�$%" *Y/9� '" Ê$�#Z" Ê» , {�Y{ É�5 )3Y/9°# @>Z^ Z2�Z¼Ì5 'Ì4" '" )^�  )�Z�
/+, Ê<�? &Y , C( Ê¸Ì3 )��� ,.Z" Ê¸Ì3 �Z-< 8ÌP{ '" )A� �Y|4» {VMD(mm) cY�KI *{Z$<Y C2 É,� &Y Ê>Z  '( .Z" 

`�0» , cZ<G Z" Ã&�Z^» �{ Y� Ê"/¸K» �ÌY†5 |>Z" Ê» `|2 É,� �" cY�KI �KI *{/" ‡��" *G L/%A» , |>Z" Ê» 'K4  E# �{
Ã{ZA$�Y L|9= 1� Z" Ã&�Z^» ÉY�" Ê>ZV¼� )PZX 1#Y &Y �=Y 7Z6» *Y/9� '" ,)>Y{ |2Y/b  C� '9Ì%" cY�KI 1$�/Ì^ C%" ~�Z" {{�=

 Ê» �Ì  )�#& kÌv» Ê={/PG , .Z" `�0» ~�Z" , |$<Y Ê» 1Ì#Z^ '" É�$¼( �YY Z" '( '$-= *G *{�/3 �� , 1� *|" É,� �"
{/> .OÌ5�5 '" | Y '$>Y{ Y� Ê$3Y/9°# 1#�$%" �Z¼Ì5 1#Y &Y | " '( É�H#{ ÉZ2�Z¼Ì5A1B3C1 ,A1B1C3�#{Z4» Z" )^�  

VMD/NMD '" 7{Z » OÌ5�597/1,57/2�Z¼Ì5 ,{ 1#Y 1Ì" &Y '( | {/" A1B1C3 �KI 1#�$¼( Z" 7&Z  &Y Ã{ZA$�Y 8ÌP{ '" 
7{Z »2/17{Z » Ê>ZV¼� C( �Z-< ,{{�= Ê» C� `�0» @2Z( ~�Z" '( �$¼Ì¸Ì» 15Œ¼^ �$¼( @#Z��< Ê9< •ZvP '" '( �Z" 
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