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: Ã|Ì°q  
 Ä] {Ây Ä¯ |¿�Y{ {�]�Z¯ �ËZÀ� �Y Ê Ì�Á ¦Ì� Á ¦¸fz» ¹Â¸��{ Ê¿Y�Á{ É�Z�Y|m ¦¸fz» ÉZÅ �Á� Ã�Á�»Y

  Á Äf�ÂÌa Ä¼Ì¿ ,Äf�ÂÌa Äf�{ Ä�Z¿ Ê» ºÌ�¬e Äf�ÂÌa  Á �ËZÀ� �{ É�Z�Y|m |ÀËY�§ .|¿Â�Ã�ËÁ Ä]  ®qÂ¯ �ZÌ¬»  Z»Â¼� ,
Ê» ¹Zn¿Y Äf�ÂÌaZ¿ c�Â�].{Â�  ¾Ìf°a1  É|À¼���Y {YÂ» �Y Ê°Ë    d�Y  ÊËY~£ �ËZÀ� �{ Ä¯ÊËÁ�Y{ Á    Ê Ì�Á {�]�Z¯

 {�Y{  .  Ê Ì^� Ã{Z» ¾ËY  |À¼e�|« �^Ì§ ®Ë �«YÁ �{d�Y  ,  ÁÄ]  �Y É�ZÌ�] �{ Ê Ì^� �Â�cZ^¯�»    d§ZË cZnË�^� Á
 {Â� Ê». ¾Ìf°a ½YÂÀ ] µÂ¸� ¾Ì] |¿ÂÌa ¶»Z�Ê» ¶¼� ÊÅZÌ³ ÉZÅ |À¯ ÁÉ|À« Ê«Z¬f�Y �¼Ì¸a ®Ë- É|Ì�Y  .d�Y  

Ê¸�Y  ¶uY�»  c�Z^�  cZ^¯�»  d�Âa  �Y  ¾Ìf°a  kY�zf�Y®�y  ,ÊËÂ�]M  ,É�Ì´]M  �Y  |¿Y  ,½{�¯�{Âa  ,½{�¯ 
,½{�¯�f¸Ì§  ,Ê¿� |Ì�Y,É�Z�Y|m  [Â��  ÊËZÆ¿ kY�zf�Y Á ÊÅ{  .d�Y  µÂ¼ » d·Zu �{  �z]    `·Za É�Z�Y|m  Z]

�Y Ã{Z¨f�Y |Àq Ä¸u�» ¾Ë Äf�ÂÌaZ¿ ÉZÅ�ÂÌ§�f¿Z� �Y ÊaZÌa¹Zn¿Y Ê» ÉY�] Ze {Â�d·Zu  ¾Ìf°a kY�zf�Y Á Ê¿� |Ì�Y
|m Ê]ZË��Y Ä] ��Zu �ÅÁ�a �{ .{{�³ Ã{Z»MY  Á Äf�ÂÌa Ä¼Ì¿ �Z�Y|m Ä¸Ì�Á Ä] É�Z�Ê¿Y�Á{ d���  Ê]{ Á   É{Á�Á

�Z�Y|m    �]Ê]{  �{  ½Z»|¿Y�  Á  É�Z�Y|m  dÌ¨Ì¯ÉZÅ  )60  ,90    Á120   Ê¸Ì»Ì«{  �]  �fÌ·  t��  lÀa  Á  (Ä¬  d���
Ê¿Y�Á{2rpm  2  ,3  ,4  ,5  Á6  ,�Y�Å  .d�Y Ã|� ÄfyY{�a  ,�z�» �ËY�� ª^� Ã|� Ã{Z»M µÂ¸v»   cZ�ËZ»�M ®¼¯ Ä]

  �{sÂ�� � ¹Zn¿Y Äf�ÂÌa Ä¼Ì¿ �Z�Y|m ®Ë �Y Ã{Z¨f�Y Á Ã|� ½ZÌ]| .  �ËZ»�M�Å ÉY�]   lÀa    Z] Ã|� É�Z�Y|m Ä¿Â¼¿
 Ê¿Z»� \Ìe�e,�ËY|m É�Y{�] Ä¿Â¼¿ |� ¥|Å Ä¯ �Z¯ ¾ËY �Y ¾ÌÌ e Á É�Z�Y|m dÌ¨Ì¯ �] Ê¿Z»� |¿Á� �ÌiZe ÄÀÌ�Ì] 

 
1 Pectin 
2 Revolutions Per Minute 
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Ã�Æ].d�Y É�Á   �ÅÁ�a ¾ËY �{ÄÀÌÆ] ÉY�]ÄÀÌÆ] Ä�¬¿ ½{�¯ �z�» Á É�Z�    �Y  �Y�§Y ¹�¿–Design

Expert  1  Ã{Z¨f�Y  |Ë{�³    Ä¯ |� �z�» Á  �Z�Y|m  Ê¿Z»� ÄÀÌ�Ì] ÉY�Y{Ã�Æ]  É�Á  �Á{ Z] Ä¯ d�Yrpm6000    Ê]{ ,
120  Ê¸Ì»  Á  Ä¬Ì«{  �]�fÌ·50  dÌ¨Ì¯  Ä¯ d�Y �ËZ»�M  �{  µÁY  ÄÌ¿Zi  É�Z�Y|m    ½M8/98  Ê» |��{  ²ÀÅM  .|�Z]

Ä¿Â¼¿ �{ ÊËY�Z¯  Á d�Y Ê�ÅZ  ̄c�Â�] lÀa Ze ®Ë Ä¿Â¼¿ �Y �Ì¿ �ËZ»�M �Å ÉY�] Ã|� Äf§�³ ÉZÅÉ�Z�Y|m dÌ¨Ì¯  
 Ê» �Z¯ ½Z»� d�~³ Z].|]ZË  

 

  

É|Ì¸¯ cZ¼¸¯:  ¾Ìf°a ,µZ¬e�a `·Za ,Äf�ÂÌa Ä¼Ì¿ ,�Z�Y|m  

 

*µÂX�» Ã|À�ËÂ¿: @modares.ac.irmahdaviana. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1 Design–Expert 7.0 
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  �Z§ É�Z�Y|m |ÀËY�§ Ê]ZË��Y Äf�ÂÌa Ä¼Ì¿ �Z�Y|m ®¼¯ Ä] µZÌ� �Y |»Zm  -   Ä ·Z�»

 É�Z�Y|m É{�Â»  ¾Ìf°a ÉÁZu µZÌ� �Y `·Za 

 : Ä»|¬»  

ÓZ] d��� Z] {YÂ» ½{�ÁM �{ ½Y�Á{ Ä] ÉY�] ½M �Y Ä¯ d�Y ÉY Ä¸Ì�Á Ê¿Y�Á{ �Z�Y|m  {YÂ» É�Z�Y|m ÉY�]
É�Z§ |Àq ZË Á{  Ê» Ã{Z¨f�Y  .{Â�½Y�´�ÅÁ�a  ÃZ´f�{ 0ÓÂ¼ »    �Y |»Zm cY�} ½{�¯ Y|m ÉY�] Y� Ê¿Y�Á{ �Z�Y|m

Ê» �Z¯ Ä] ½M ¦¸fz» ÉY�mY Ä] cZ ËZ» �Â¸z» ºÌ�¬e ZË  �ËZ» ®Ë|¿�Ì³.  Ê» �Y�« Ê§�� ½Á�{ Y� �Â¸z»  |ÀÅ{
 Ê»  d¯�u �¯�»  �Y k�Zy  d¼� Ä]  ,ÃZ´f�{  �y�q Z]  Ä¯ Êe�Â�]Ê¬§Y  d·Zu Ä]  Á  |À¯  Ê» �Y�«  Êf«Á  .|¿�Ì³

Ê»�Z]  d¯�u  �Y  Ê¿Y�Á{  �Z�Y|mÊ» �Â¸z»  �Ì£  d·Zu  Ä]  {YÂ»  ,|f�ËY  .|À¿Z»�Ì�  ,ÃÂÌ»  `·Za   Ä¿Â¼¿  �ËZ�  ÁÉZÅ 
  Y� Ê°Ë�Â·ÂÌ]É{�YÂ» �{   Ê» Y|m Ê¿Y�Á{ �Z�Y|m ÃZ´f�{ Ä¸Ì�Á Ä]|ÀÀ¯.  |À¼���Y Ã{Z» ®Ë ½YÂÀ� Ä] ¾Ìf°a    {ÂmÂ»

  ,cZ^¯�» d�Âa �{ÊËY~£ �ËZÀ� �{   Ê» �Y�« Ã{Z¨f�Y {�Â» Ã{�f�³ c�Â�] ÊËÁ�Y{ Á.{�Ì³  Ê¸�Y ¶uY�»    kY�zf�Y
c�Z^� cZ^¯�» d�Âa �Y ¾Ìf°a®�y ,ÊËÂ�]M ,É�Ì´]M �Y |¿Y  ,½{�¯�{Âa ,½{�¯  ,½{�¯�f¸Ì§   [Â�� ,Ê¿� |Ì�Y  

ÊËZÆ¿ kY�zf�Y Á ÊÅ{  d�Y]1.[   Ä¸Ì�Á Ä] (`·Za) ®�y Ã{Z» É�Z�Y|m ¶uY�» �Y Ê°Ë �Z�Y|mÊ¿Y�Á{   Á Äf�ÂÌaZ¿
  .d�Y ÉY Äq�Za �f¸Ì§Ã�YÂË{ ÃÂÌ» Á ½ZÅZÌ³ �Y É�ZÌ�] Ê·Â¸� É  ¶Ì°�e dÌ�Zy ¶Ì·{ Ä] Ä  ̄d�Y ¾Ìf°a ÉÁZu cZm

¦¸fz» �ËZÀ� �{ É�Y|ËZa Á µ�   {�Â» Ê�ËY�M Á ÊËÁ�Y{ ,ÊËY~£  Ê» �Y�« Ã{Z¨f�YÊ¸a ®Ë ¾Ìf°a .{�Ì³  |Ë�Z¯Z�
�» d�Âa ,¾Ìf°a |Ì·Âe �^À» ¾Ë�f¼Æ» .d�Y Ê» cZ^¯ �^À» ¾ËY Ä¯ |�Z]   Ä] |À¼���YÄ] Ã{�f�³ �Â�  cZ ËZ� c�Â�

d�Ë� cÔ°�» Á k�Zy ��f�{ �Y Á Ã|»M�{ Ê» {ZnËY Ê�Ìv»|ÀËZ¼¿.  

 ¥��  É{ZË�  ½Z»�  Z�Â�z»  Á  {�Y|¿  É�Z�Y|m  dÌ¨Ì¯  �]  Ê·�fÀ¯  ª¬v»  ,¹Â��»  Äf�ÂÌaZ¿  ÉZÅ�Z�Y|m  �{
Ê» É�Z�Y|m {Â�   {�]�Z¯ ÉY�] Ô¼� Á  Á Êf À� ÉZÅÊ¼¿ ,Êf À� Ä¼Ì¿.{�¯ Ã{Z¨f�Y ½M �Y ½YÂe   Ä] ªÌ¬ve ¾ËY �{

ZÅ�Z�Y|m �Y É�´Ë{ �Â¿ �Y Ã|� ½ZÌ] �Z�Y|m �Y Ã{Z¨f�Y ÉZm,Ê¿Y�Á{ É  Ê» Ã{Z¨f�Y Äf�ÂÌa Ä¼Ì¿ �Z�Y|m ¹Z¿ Ä]  {Â�
 Ä¸Ì�Á Ä] É�Z�Y|m �] É�f�Ì] µ�fÀ¯ ÉY�Y{ Ä¯.d�Y É�f¼¯ ½Z»� �{ �f�Ì] É�Z�Y|m Äf^·Y Á Ê]{ Á �Á{ ºÌ�Àe É    

 ,µZ¬e�a |À¿Z» cÓÂ�v» �YÂ¿Y ¶»Z� Ä¯ d�Y cZ^¯�» ,½Y�ËY Á ½ZÆm �{ É��ÁZ�¯ ¥��»�a cÓÂ�v» �Y Ê°Ë
,Ê´¿�Z¿  ,¾Ë�Ì�Â¼Ì·  Á  cÁ�¨bË�³  ,��eÂ¼Ì·d�{  ¾ËY  �Y  ÊeÓÂ�v»    ½Z»�Z�  Ä»Z¿�Z»M  ¾Ë�yM  �Z�Y  �]  .d�Y
ÂWZ§ Ê¿ZÆm �Z]Á�YÂy1    µZ� �{2016  µZ¬e�a µÂ�v» |Ì·Âe ½Y�Ì»    Z] �]Y�] Ê¿ZÆm t�� �{73187570    ½Y�ËY �{ Á ¾e

2887442   ��Y�³ ¾e  Ê»Ô�Y É�ÂÆ¼m �Â�¯ ,Ä»Z¿�Z»M ¾ËY ª^� .d�Y Ã|�  �Y ½Y�ËY  �Zv·    cZ^¯�» |Ì·Âe ½Y�Ì»
 t�� �Zv·�Y Á Ã{Â] ºf¨Å Ä^e� ÉY�Y{ ZÌ¿Zb�Y Á ®Ë�°» ,Z°Ë�»Y ,|ÀÅ ,¶Ë��] ,¾Ìq ÉZÅ�Â�¯ �Y | ]   Ä^e� d�¯ �Ë�

d�Y Ã{Y{ �Z�fyY {Ây Ä] Y� ºf�Å]3 []2 [ .Ã�YÂË{ ÃÂÌ» Á ½ZÅZÌ³ �Y É�ZÌ�] Ê·Â¸� É  Ä¯ d�Y ¾Ìf°a ÉÁZu cZm
  Á µ� ¶Ì°�e dÌ�Zy ¶Ì·{ Ä]¦¸fz» �ËZÀ� �{ É�Y|ËZa   {�Â» Ê�ËY�M Á ÊËÁ�Y{ ,ÊËY~£  Ê» �Y�« Ã{Z¨f�Y .{�Ì³

Ê¸a  ®Ë ¾Ìf°a �^À»  ¾ËY  Ä¯ |�Z^Ì»  cZ^¯�»  d�Âa  ,¾Ìf°a  |Ì·Âe  �^À»  ¾Ë�f¼Æ»  .d�Y  |Ë�Z¯Z�   Ä]  |À¼���Y  �Â�
Ä] Ã{�f�³d�Ë� cÔ°�» Á  k�Zy ��f�{ �Y Á Ã|»M�{ cZ ËZ� c�Â�  Ê» {ZnËY Ê�Ìv»Y�»  .|ÀËZ¼¿Ê¸�Y ¶u 

 
1 Food and Agriculture Organization of the United Nations (FAO)  
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c�Z^�  cZ^¯�»  d�Âa  �Y  ¾Ìf°a  kY�zf�Y®�y  ,ÊËÂ�]M  ,É�Ì´]M  �Y  |¿Y   ,½{�¯�{Âa  ,½{�¯ 
,½{�¯�f¸Ì§ [Â�� ,Ê¿� |Ì�Y ÊËZÆ¿ kY�zf�Y Á ÊÅ{ .d�Y  

 Ê���] Êy�] �Z�Y �]  ZÅ  Z» �Â�¯ �{  Ä] \Ë�«70%  Ä] Ã|�|Ì·Âe cÓÂ�v» �Y  Ê» �Ë��Á{ cZ ËZ� c�Â�  ,|¿Â�
  ºÆ»  �ZÌ�]  ¾ËY�]ZÀ]ÄWY�Y  Z]  ½YÂf]  Ä¯ d�Y    ¥��» Äy�q Ä]  Ã�Z]Á{  Á Ã{Y{  �ÅZ¯ Y�  cZ ËZ� ½Y�Ì»  ÊËZÅ�Z°ÅY�

cZ ËZ� �Y ¾Ìf°a |Ì·Âe ZÅ�Z°ÅY� ¾ËY �Y Ê°Ë .{Â� Ã|¿Y{�³�Z]  Ä] É��ÁZ�¯ cÓÂ�v»   .d�Y cZ^¯�» cZ ËZ� Ã�ËÁ
Ê¸a ½ZÌ» �{  kY�zf�Y ÉZÅ|Ë�Z¯Z�  Ê¸a ®Ë ,¾Ìf°a ,ÊÅZÌ³ {YÂ» �Y Ã|�  |Ë�Z¯Z�   �] Ã�YÂË{ �{ Ä¯ d�Y Ã|ÌrÌa �ZÌ 

ÄËÓ Á Ê·Â¸� ÉZÅ  Ê» d§ZË ½ZÅZÌ³ Ê¿ZÌ» ÉZÅ,Ê³|ÀÀ¯�Y|ËZa Á Ê³|ÀÀ¯ µ� dÌ�Zy ¶Ì·{ Ä] ,{Â�   Ä]   ®Ë ½YÂÀ�
 É�ÁM�§ |Ì·Âe �{  �iR» Ã{Z»Ê» �Z¯  Ä]  ÊËÁ�Y{  ÉZÅ{�]�Z¯ Á Ê¯Y�Ây ÉZÅ �{ ¾Ìf°a  Ä¿ÓZ� ¥��» ½Y�Ì» .{Á�

��Y��    0Z^Ë�¬e  ½ZÆm45000  �Y  ¾e  ¶«Y|u  Ê¿ZÆm  �Y�Z]  ���Y  Ä¯  d {�ZÌ¸Ì»  ºÌ¿  Ê»�]  �{  Y�  Á�ÂË {�Ì³]4.[  
 \Ì� ,|��{ \�u�] (Ã�Ze ½�Á) ½ZÅZÌ³ �{ ¾Ìf°a Ê·Â¼ » t��  1-1.5    Á0Z^Ë�¬e    ,cZ^¯�» d�Âa30d�Y |��{   

]5.[  

Ä] 0Z^Ë�¬e É�Zne ¾Ìf°a , ��Zu µZu �{  d�Âa �Y É�Z�v¿Y �Â� Ê» ¶�Zu \Ì� Ä·Z¨e ZË cZ^¯�» Á{ �Å Ä¯ {Â�
  ÉÁZu \Ì� Ä·Z¨e .|Àf�Å ÃÂÌ¼]M |Ì·Âe ÉZÅ|uYÁ Ê ¿̂Zm µÂ�v»٪11  ¾Ìf°a    d�Âa .d�Y ®�y Ã{Z»  \�u�]

  ÊÀ Ë �eÓZ] 0Zf^�¿ �Y|¬» ÉÁZu cZ^¯�»٪61  dÌ¨Ì¯ ,{�]�Z¯ ��¿�Y .d�Y \Ì� Ä] d^�¿ ¾Ìf°a    \Ì� Á cZ^¯�» ¾Ìf°a
|Àf�Å µ{Z » É{ZË� |u Ze]6.[  

Ê³�ËÁ �Y ÉZÅ¾Ìf°a ²¿� , Ê°Ë�Ì§ZË ¾�Á� Ê»�¯ cZ^¯�» ÉZÅ   �Y ¶�Zu ¾Ìf°a Ä°Ì·Zu�{ ,|Àf�Å ¾�Á� Ã�¿�]
Ã�Ìe  0Z^·Z£ \Ì�  cZ ËZ� ¶»Z� ¾Ìf°a  kY�zf�Y ÉY�]  ¾Ë�´ËZm �]ZÀ»  .d�Y  �e    Á ½Y{�´]Zf§M  ¶³ ª^� ,|À«�|À¤q

d�Y Ä^¿Y cZ ËZ� ]7  .[�{  Ä�Ë� {�Â» �{ Ä¯ Ê¬Ì¬ve  Á  Äf�Z�¿    Ä¯ d�Y YÁZ�Z¯ {YÂ» ¾ËY \¸£Y  ÉY�]  ¥��»   {YÂ»  
ÊËY~£  ½Z�¿Y  ,  ­Y�Ây  ¹Y{  Á   {YÂ»  ÄÌ·ÁY   �ËZÀ�  ¦¸fz»  �Y  Ä¸¼m  d À�   É��¿Y  ÉZÅ  �Ë~a|Ë|ne  Ã{Z¨f�Y  Ê»|¿Â�  .

�{  ®Ë  ÃZ´f�{  kY�zf�Y Äf�Z�¿  , ÉZÆ·Â¿Y�³ Äf�Z�¿  YÁZ�Z¯ �Y  ªË�� ¹�Ì¿Z°»  �ÂÌ¨Ë�f¿Z�  �Y  Ä·Z¨e   Y|m   Ê»|¿Â�   . ¾ËY 
ªÌ¬ve  Z]  ¥|Å  Ê���]  cY�iY  Ã�Y|¿Y  cY�}  Á  �ÂÀe  Ä�Ë�  YÁZ�Z¯  ,  ¹�Ì¿Z°»   �Â Ë̈�f¿Z�  Á  ½ÂÌ�Y�f¸Ì§  �]   ½Z»|¿Y�  

É�Z�Y|m  µÂ¿Y�³  Äf�Z�¿   {Y�M  ¹Zn¿Y  d�Y Ã|�   .½Z»|¿Y�  É�Z�Y|m  Äf�Z�¿  Z]  �ÅZ¯  Ã�Y|¿Y  cY�}  ¹Z¼e  ¹Z«�Y  Ä�Ë� 
ÃZÌ³  YÁZ�Z¯  �ËY�§Y  d�Y Äf§ZË   . {�y  ½{�¯  Ä�Ë�  YÁZ�Z¯  Ä]  cZ �«  ®qÂ¯  h�Z]  Ê´f�°�  Ã�YÂË{  µÂ¸�  d�Y Ã|�  .

Z] �ËY�§Y RCF , Êy�] µÂ¿Y�³ ÉZÅ Äf�Z�¿ ÉY |¿ÂÌa  Äf§ZË Ä] ¶Ì·{ ÊËÁ�Ì¿ Ä¯ �] ÉÁ�  �Ì¼y YÁZ�Z¯  {�YÁ Ê» {Â�  ,  
 {Y�M |¿Y Ã|� ]8 .[    

®Ë {�Â»  �{  Ä¯  Ê�ÅÁ�a  �{  �Á�  É�Z�Y|m  �Ë�³   �Y  �¯�»   ,  Ê¿Y�Á{  �{  ÉZÅZ»{  ¦¸fz»  É�Z�Y|m   Á   w�¿  
(|¿Z» ½Z»� )­Y�Ây  ,  ÉY�]  ºÌ�¬e  �Ì�  Á  Ä»Zy  �]  �Z�Y  Ã�Y|¿Y  µÂ^¸³  Ê]�q  Ã{Z¨f�Y  d�Y Ã|�   .�{  Ä¸u�»  µÁY  , 

Á{  ½ZË�m  �Ì�  Ê°Ë  ÊÀ£  �Y  ÄrËÂ³  ÉZÅ  Ê]�q  �f³��]  Á  É�´Ë{  ÊÀ£  �Y  µÂ^¸³  ÉZÅ  Ê]�q  �f°qÂ¯  ,  Z]  ºÌ�¬e   �{ 
Y|m  Ã|ÀÀ¯  ¹�¯  sÔ�Y  Ã|�  d�|]  |»M   .�{  Ä¸u�»  ¹Á{  ,  �Å  Á{  ½ZË�m  �Y  Ä¸u�»  µÁY  �f�Ì]  �{  ®Ë  Y|m   Ã|ÀÀ¯ 
¹�¯  Ê·Â¼ »  ºÌ�¬e  |¿|�   .Äf�]  ½Y�Ì»  ÄË~¤e  Ä¸u�»  µÁY  ,  ¾ËY  �Á�  É�Z�Y|m  ¦�Z�»  �{Z«   {Â]  ÊeZ¿ZË�m  Z]   Ã�Y|¿Y 

µÂ^¸³ Ê]�q ��Âf» Ä] Ã�Y|¿Y 35/1  Y� �f» Á�°Ì»   {ZnËY |À¯ ½Á|] Ä°ÀËY dÌ �« Ã��« Y� dve  �ÌiPe �Y�« |Å{ ]9.[  
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 �Á� Á {YÂ»:ZÅ 

®Ìf·Zf�Y�a `¼a ,�Á{ ºÌ�Àe dÌ¸]Z« Z] Ê¿Y�Á{ ¥�� Ä�Â¼n» �Y Ã{Z¨f�Y Z] Äf�ÂÌa Ä¼Ì¿ Ê¿Y�Á{ �Z�Y|m1    dÌ¸]Z« Z]
  µZ¬f¿Y ÊmÁ�y Á É{Á�Á ÉZÅ Ä·Â· Á Ê]{ ºÌ�ÀeµZÌ�   Ê» �Z¯|À¯.  Ê» �Z�Y|m {�YÁ µZÌ� Ä¯ Ê¿Z»� Ã{Z¨f�Y Z] {Â�

  �Y ¶�Zu �¯�» �Y �Ë�³ ÉÁ�Ì¿ �YÄ°Ìe Á �ËZ» d¼�« Ê·Z´q cÁZ¨e Á �y�q µZu �{ ¥�� ½Y�Á{  ª¸ » |»Zm ÉZÅ
Ê» É�Z�Y|m h�Z] µZÌ� �{.{Â�  dËZÆ¿ �{    µZu �{ ¥�� �YÂË{ Ä] `·Za �Z�Y|m ¥�� ¶yY{ É�Z�Y|m �Y | ]

Ê» ½Y�Á{   dËZÆ¿  �{ ,|b�qµZÌ�  ªÌ«�   Ê» k�Zy ½M �Y.{Â�    Y|f]Y10  b� |Ë{�³ ÄÌÆe Ã�Ze µZ¬e�a  ¹�³Â¸Ì¯  �
  ÉZ»{ Z] ½{�¯ ®�y ,|� ®�y ½ÁM �{ Á Äf§�³ ½M d�Âa72    �{ Á Äm�{24   Ä¸u�» ¾ËY �{ .|� ¹Zn¿Y d�Z�

  �» ÉY�Y{ ®·Y Z] Á Ã|� [ZÌ�M Ã|� ®�y d�Âa40    ��¬» [M �fÌ· �Å ÉY�Y Ä] dËZÆ¿ �{ .|Ë{�³ ®·Y ,40    ¹�³
 ÉÁ� µÂ¸v» oY Êa Á |� Ä§Z�Y ½M Ä] ®�y Ã{Z»1.7  Ä¸Ì�Á Ä]®Ë�¸¯Á�|ÌÅ  |Ì�Y2   .|� �Â¸z» µÂ¸v» Á ºÌ�Àe

  ½Z»� Z] ÊfÀ´» �fÌÅ ÉÁ� �] �yM �{90    ÉZ»{ �{ Á Ä¬Ì«{85  |� Ã{Y{ �Y�« �ÂÌ�¸� Äm�{  ]1[.   �ËZ»�M ¹Zn¿Y ÉY�]
  ZÅ10    Ã{Z»M µÂ¸v» .|� Ã{Z»M µÂ¸v» �fÌ·  �Y{ `·Za Ã|�d�Y Ã|� Ã{Y{ �Y�« Ê§�� �{  Á    Ê·Z´q ¥ÔfyY ¶Ì·{ Ä]

  �ËZ»�M |¿Á� �{ ÊfyYÂÀ°Ë ¹|� Á �f·Z´q ÉZÅ d¼�« ½|� ¾Ì�¿ Äe �Y É�Ì³Â¸m Á É�Z§Á{ µZÌ� ¾ËY ÉZÅ d¼�«
 .|� Ã{Y{ �Y�« ½M �{ µZÌ� �fÆ] Äq �Å �ÔfyY ÉY�] Ê«�] ½�¼Å ®Ë ZÅ  

 Ê]{ Ä� �Y Ê°Ë )��¿ {�Â» {|� ÉÁ� `¼a �Á{ �ËZ»�M ¹Zn¿Y ÉY�] Y|f]Y �{60 ,90  Á120  mincm3/  |� ºÌ�Àe (
�Á{ �{ �Ì¿ �Z�Y|m ¥�� Ã|À¿Y{�³ �Á{ Á  �Á{ lÀa �Y Ê°Ë) ��¿ {�Â»2 ,3 ,4 ,5   Á6  �Y�ÅRPM.|Ë{�³ ºÌ�Àe (   | ]

Ä¸Ì�Á Ä] µZÌ� Á |� Ã{Y{ �Y�« (µÂ¸v» )µZÌ� ¥�� ¶yY{ �{ É{Á�Á Ä·Â· ½M �Y ¶yY{ Ä] ®Ìf·Zf�Y�a `¼a É
  .|� `¼a ,�Z�Y|m Ã|À¿Y{�³ ¥��  Ä¯ |Ì�¯ µÂ� Ä¬Ì«{ d¨Å Ze lÀa É{Á�Á Ê]{ Á �Á{ Ä] Äf�] �ËZ»�M �Å �{

|ËZÌ] ½Á�Ì] Ê¿Y�Á{ �Z�Y|m Ä·Â· �Y Ã|�Y|m µZÌ�  .  ÉY�] ,ÊmÁ�y d¼�« �Y Ã|�Y|m µZÌ� ½|»M ½Á�Ì] �Y ¶^«
  Ê¼�Y dÌ§�� Ä] ½Â°·Z§ {|� lÀa (�z�» Ê]{ Á �Á{ )�ËZ»�M �Å50  cc  Ì� kÁ�y �v» Ä] Ä¯ {Â] Ã|� Ã{Z»M  µZ

  \Ìe�e Ä] ,�Z�Y|m ÊmÁ�y d¼�« �Y |¿Â� É�Y{�] Ä¿Â¼¿    ÊmÁ�y ºnu Á250  cc   �ËZ»�M Ã{�¿Za �Y ®Ë �Å �Y
.|� Äf§�³  

  Z�Â¼n» Ä¯ ¦¸fz» Ê]{ Ä� Á �Á{ lÀa �{ µZÌ� �ÅÁ�a ¾ËY �{15    Z] ¹Y|¯ �Å Á �ËZ»�M5    Ã|ÅZ�» ÉY�] Ä¿Â¼¿
  dËZÆ¿ �{ Ä¯ |Ì�� ¹Zn¿Y Ä] ,�ËZ»�M �Å �{ É�Z�Y|m dÌ¨Ì¯ �] ½Z»� d�~³ |¿Á� �ÌiZe75   �{ �ËZ»�M Ä¿Â¼¿

  �Y ½ZÀÌ¼�Y ÉY�] �Ì¿ |ÅZ� Ä¿Â¼¿ ÄÌÆe ÉY�] .d§�³ �Y�« Z» �ZÌfyY�ËZ»�M ¹Zn¿Y Ê� �{ ¾´¼Å �ÔfyY  �Y Y|f]Y ,ZÅ

 
1 Peristaltic pump 
2 HCL 
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�ËZ»�M ��YÁY �{ Á ,Ä¿Â¼¿ ®Ë É�Z�Y|m �Y ¶^« µÂ¸v» ÉÁZu ¥��  �ËZ»�M �Y | ] )ZÅ7 ®Ë (¹Y
  �{ ¹Â� Ä¿Â¼¿ �Ì¿ �yM �{ Á �´Ë{ Ä¿Â¼¿�ÂÌ§�f¿Z� Ä·Â·  50cc     dËZÆ¿ �{ Ä¯ |Ë{�³ ÄÌÆe3    Z» �ZÌfyY �{ |ÅZ� Ä¿Â¼¿

 .{Y{ �Y�«  
M d�|] ÉY�] �ËZ»�M Ä¿Â¼¿ Á t�� �Å �{ Ã|�Y|m |»Zm Ã{Z» ½Y�Ì» ½{�Á  �f�Ì] Äq �Å d«{ ÉY�] ½ZÀÌ¼�Y ,ZÅ

 Ã�Y|¿Y ÉZ�y �Y É�Ì³Â¸m ÁÄ¼Å ,É�Ì³ Ä·Â· ÉÃ�Z¼� (½Â°·Z§ )�ÂÌ§�f¿Z� ÉZÅ�ËZ»�M ¹Zn¿Y �Y ¶^« Ã|� É�Y~³ ZÅ
  d«{ Z] ÉÁ�Y�e Z]001/0 Ä¿Â¼¿ �Y | ] ¾ÌÀr¼Å |¿|� ½�Á ¹�³  Y{|n» É�Ì³d«{ ÉY�Y{ ÉÁ�Y�e Z]   001/0    ¹�³

 Ä¿Â¼¿ ,É�Ì³ Ä¿Â¼¿ �Y | ] .|¿|� ½�Á  �Á{ �{ ZÅ rpm  11000     ½Z»� c|» Á10   ,ÊÅZ´�ËZ»�M �ÂÌ§�f¿Z� �{ Ä¬Ì«{
|¿|� �ÂÌ§�f¿Z�.   Ä¿Â¼¿¥�� ½|� Ê·Zy �Y | ] ZÅ  ÉZ»{ Z] ½ÁM �{ �ËZ» �Y ½{�¯ ®�y ÉY�] ,50   �ÂÌ�¸� Äm�{
 ½Z»� c|» Ä] Á12 �« d�Z�d§�³ �Y.  

  
  

:hv] Á lËZf¿  
�z] �{ Är¿ZÀq  ÉÁZu µZÌ� �Y `·Za É�Z�Y|m �ÅÁ�a ¾ËY ¹Zn¿Y �Y Ê¸�Y ¥|Å |� Ã�Z�Y ½M Ä] ¶^« ÉZÅ

Äf�ÂÌa Ä¼Ì¿ Ê¿Y�Á{ �Z�Y|m ®¼¯ Ä] ¾Ìf°a   Ã�Æ] Á ÄÀÌÆ] d·Zu Ê§� » ÁÄÀÌ�Ì] É�Á  �Z�Y|m {�°¸¼� .d�Y Ä¼Ì¿ ÉZÅ
�Z�Y|m |À¿Z¼Å Äf�ÂÌaÊ» �ÓÂ]�Âe ÉZÅ�ÂÌ§�f¿Z� ¥Ôy �]  Ä¯ ,|�Z]  �{  �¬§ Ä¯ Äf�ÂÌaZ¿ ÉZÅ {Z ]Y    ÊÅZ´�ËZ»�M

Êf À� Á Êf À� Ä¼Ì¿ �ZÌ¬» �{ ,|¿�Y{ {�]�Z¯ �Ì¿  .|Àf�Å Ã{Z¨f�Y ¶]Z«  
  

: É�Z�Y|m dÌ¨Ì¯ �] �Z�Y|m ½Y�Á{ d��� �iY  

  Ä] ÄmÂe Z]É�Z�Y|m  ÉÁ�Ì¿ �ËY�§Y 1rcf   Á d§ZË �ËY�§Y �ËY|m ½Y�Ì» Ê¿Y�Á{ d��� �ËY�§Y Z] �Z�f¿Y ª]Z�»
  �Á{ �{  |»Zm Ã{Z»  ½Y�Ì» ¾Ë�f¼¯6000    ½Z¼Å ZË  É�Z�Y|m dÌ¨Ì¯ Ê���] ¥|Å �ÅÁ�a  ¾ËY  �{  .|� Ã|ÅZ�»

�ËZ»�M �Y Ã|»M d�|] lËZf¿ �{ .d�Y É�Z�Y|m �Y | ] �f¼¯ |»Zm Ã{Z» ½Y�Ì»Z�» ZÅ �Á{ ¾Ë�fÆ] Ä¯ |Ë{�³ Ã|Å
  É�Z�Y|m Y�]rpm 6000  �Y{Â¼¿)d�Y �Á{ ¾ËY �{ Ã|»Y d�|] ½Z»|¿Y� ¾Ë�eÓZ] ,Ê]{ t�� Ä� �Å �{ Y�Ë� d�Y1.( 

 
1 Relative Centrifugal Force 
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  �Y{Â¼¿ �{ Är¿ZÀq1  �ËZ»�M �{ d�Y �z�»  Ã�Z¼� ÉZÅ5  ,10   Á15    ÉÁ� �Á{ Ä¯ rpm6000   
.ºË�Y{ Y� (®�y Ã{Z» ¾Ë�f¼¯) ÊmÁ�y ¾Ë�fÆ] ,{Â] Ã|� ºÌ�Àe  

  

 �Y{Â¼¿1  É�Z�Y|m �Y | ] �ËZ»�M �Å �{ É�Á Ã�Æ] |��{ �Y{Â¼¿ .  

 

 

 

: É�Z�Y|m dÌ¨Ì¯ �] Ê]{ �iY  

  t�� Ä� Ê]{ ÉY�] ªÌ¬ve ¾ËY �{1  ,5/1    Á2  Ê¸Ì» ¹Zn¿Y �Y Ã|� ¶�Zu lËZf¿ ª^� �] .|� ¦Ë� e ÄÌ¿Zi �] �fÌ·
  Ê]{ ,cZ�ËZ»�M1  Ê¸Ì»Ê» ÊËY�Z¯ ¾Ë�fÆ] ÉY�Y{ ÄÌ¿Zi �] �fÌ·|�Z]   dÌ¨Ì¯ Z] É�Z�Y|m ÉY�] �f�Ì] |¿Z» ½Z»� Y�Ë�  

 Ê» ºÅY�§ �fÆ]  ¶°�) |À¯1( { É�Z�Y|m |��{ ¾Ì´¿ZÌ» .Ê]  ÉZÅ1  ,5/1   Á2   Ê¸Ì»  \Ìe�e Ä] ÄÌ¿Zi �] �fÌ·93  ,92Á  89  

 .|»M d�|] |��{  

 ¶°�1-  Ê]{ �{ �Z�Y|m ¥�� Ã�YÂË{ Ä] Ã|Ìb�q `·Za1 Ê¸Ì» ÄÌ¿Zi �] �fÌ· 

 Ä�ËZ¬» ) É�Z�Y|m dÌ¨Ì¯ �] ½Z»� |¿Á� �iY5  :(�ËZ»�M �Å �{ Ã|� ~yY Ä¿Â¼¿  
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  �{ Är¿M ª]Z�»ÓZ]    �{ �ËZ»�M �Å kÁ�y ,|� Äf¨³5    ¥��cc 50   |Ë{�³ d§ZË�{ Ä¿Z³Y|m �Â�]
 Ä¿Â¼¿ Z] �Z�Y|m ¥Á�� ÄÌ·ÁY ÊmÁ�y �{ É�Z�Y|m dÌ¨Ì¯ Ze) ÄÌ·ÁY Ä¿Â¼¿ �{ Ä¯ .{Â� Ä�ËZ¬» ÊËZÆ¿ Á ÄËÂ¿Zi ÉZÅ0  

Ze  50  Ê·YÂe {�Â» �{ Äf°¿ ¾ËY Á d�Y Ã|� ¹Zn¿Y �fÆ] É�Z�Y|m (ÄÌ¿ZiÊ» ©|� �Ì¿ É| ] ÉZÅ  �{ .|À¯�Y{Â¼¿2 
Ê» Ã|ÅZ�» Ã�Æ] Á É�Z�Y|m dÌ¨Ì¯ �ÅZ¯ |¿Á� Ä¯ {Â�.|f§Y Ê» ©Z¨eY ½Z»� d�~³ Z] É�Á  

 �Y{Â¼¿2 Ã�Æ] Ä�ËZ¬»  .  Ã�Z¼� �ËZ»�M �{ Ã|� Äf§�³ Ä¿Â¼¿  lÀa É�Á1  )d�Y� d¼�(  Ã�Æ] Ä�ËZ¬» Á  �{ Ã|� Äf§�³ Ä¿Â¼¿  lÀa É�Á
 Ã�Z¼� �ËZ»�M5   )`q d¼� ( 

Ã�Æ]:ÄÀÌÆ] Ä�¬¿ Á É�Á 

  |ÅZ� Ä¿Â¼¿ Ä� �{ ®�y Ã{Z» ½Y�Ì» |��{ ¾Ì´¿ZÌ» Ä¯ |� Ã|ÅZ�» ½{�¯ ®�y Ä¸u�» �Y | ]5/6   .d�Y |��{
 Ã�Æ] ½{�ÁM  d�|]  ÉY�]  Ä�]Y� �Y ÉÁ�1    Ã�Z¼� �ËZ»�M �{ Ä¯ Ã|� Ã{Z¨f�Y5    �Á{ )1   Ê¸Ì»  Á ÄÌ¿Zi �]�fÌ·rpm   

6000 ( ¾Ë�fÆ].ºË�Y{ Y� É�Z�Y|m dÌ¨Ì¯ 

 

 Ä�]Y�1 :  

  

  �Y�§Y ¹�¿ �Y Ã{Z¨f�Y Z]Expert–Design  ]10 [    É�Á Ã�Æ] ÄÀÌ�Ì] d·Zu6000    Ê]{ ,Ä¬Ì«{ �] �Á{2  Ê¸Ì»  Á ÄÌ¿Zi�] �fÌ·
  ½Z»�50   Ê» Ê§� » µÁY ÄÌ¿Zi.{{�³    Ê]{ Á  ½Z»� Á Ê¿Y�Á{ d��� ¾Ì¼Å Z] É�Z�Y|m dÌ¨Ì¯ ¾Ë�fÆ] Äf^·Y1   Ê¸Ì»  �fÌ·

 Ê]{  ¾Ì] º¯ �ZÌ�] cÁZ¨e ¶Ì·{ Ä] Z»Y {Zf§Y ©Z¨eY ÄÌ¿Zi �]1  Á2  Ê¸Ì» �Y �f¼¯ ) ÄÌ¿Zi �] �fÌ·1  Ã�Æ] �ËY�§Y Á (%  Ä] É�Á

 Ã�Æ] d·Zu �]Y�] Á{|Ë{�³ Ê§� » ÓZ] {Y|�Y ÄÀÌ�Ì] É�Á  

 Ã�Z¼� µÁ|m1-  Ê§� » �Y�§Y ¹�¿ �{ ÄÀÌÆ] d·ZuDesign expert 
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 ¶°�2-  É| ] Ä� ¥Y�³Ê§� »  d·Zu ÄÀÌ�Ì]  Ã�Æ]É�Á   �Y�§Y ¹�¿ �{Design expert 

  

:É�Ì³ ÄnÌf¿  

Ê¿Y�Á{ �Z�Y|m �Y Ã{Z¨f�Y ,Äf�ÂÌa Ä¼Ì¿  : d�Y{ ÃY�¼Å Ä] Y� �Ë� lËZf¿ �ÅÁ�a ¾ËY �{  

•  Ê]{ Á ÓZ] ½Y�Á{ �Á{ ,ÄÀÌÆ] d·Zu.d�Y ��Âf»  
•  �Á{ �{6000 Ê» {ZnËY Y� É�Z�Y|m dÌ¨Ì¯ ¾Ë�fÆ].|ËZ¼¿  
• �f¼¯ Á �Á{ �{2000 Ê» c�Â� ¾ÌËZa dÌ¨Ì¯ Z] É�Z�Y|m �z�» �Â�] ,Ê]{ ½Y�Ì» �Y ¡�Z§.{�Ì³  
• »� d�~³ Z] É�Z�Y|m dÌ¨Ì  ̄�{ Ê·Á�¿ �Ì� ,�ËZ»�M �Å �{ Ã|� Äf§�³ Ä¿Â¼¿ lÀa Ä�ËZ¬» Z]Z  Ã|ÅZ�» ½

.|�  
• Ã�Æ] ÄÀÌ�Ì] d·Zu �Á{ �{ ,É�Árpm 6000 ,  Ê]{2  Ê¸Ì» �fÌ· ½Z»� Á50 Ê» Ê§� » µÁY ÄÌ¿Zi {{�³ .  

  

 {ZÆÀ�Ìa :ZÅ  

•   Ä] {Ây Ê¼�Y dÌ§�� Ä] Äf�ÂÌa Ä¼Ì¿ �Z�Y|m ½|� ®Ë{�¿ Z] É�Z�Y|m ½Z»|¿Y� �ÅZ¯ |¿Á� Ä] ÄmÂe Z]
³ Z] µZÌ� É{Á�Á Ê]{ d�Y ¹�Ó ,d]Zi dÌ¨Ì¯ Z] ÊmÁ�y d§ZË�{ �Â�À»  ½Y�Ì» |]ZË �ÅZ¯ ½Z»� d�~

Ê» ÄÀÌ»� ¾ËY �{ cZ^�Zv» Á Ä¿Z³Y|m cZ�ËZ»�M |À»�ZÌ¿ Ê]{ �ÅZ¯ ¾ËY ªÌ«{.|�Z] 
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• Ê» �ÅÁ�a ¾ËY �{ÄÌ^� �Y Ã{Z¨f�Y Z]  ½YÂe dÌ¨Ì¯ ÄÀÌ�Ì] Ä] ½|Ì�� �Â�À» Ä] É�Y�§Y  ¹�¿ É�Z�
¹�¿ ®¼¯ Ä] �f�Ì] d«{ Z] É�Z�Y|m . dyY{�a µZÌ� ¶Ì¸ve ÉZÅ�Y�§Y 
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Evaluation of Solid Phase Separation by a Semi-Continuous Separator - A Case 
Study on pulp separation from pectin supernatant  

  

2*, Alireza Mahdavian1Shafie Rahmati 

 

1. Biosystems Engineering Department, Tarbiat Modares University, Tehran, Iran (shafie.rahmati@modares.ac.ir) 
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ABSTRACT: 

Today, different methods of rotational separation are used in different applications and a wide 
range of industries, which are divided into three categories: discontinuous, semi-continuous and 
continuous. The separation process in industries, and especially in various sciences, is generally 
done intermittently. Pectin is a valuable substance that is widely used in food and pharmaceutical 
industries. This natural substance is actually a powerful fiber which is found naturally in many 
citrus fruits and vegetables, which acts as a bond between plant cells. A derivative polymer It is 
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sugary-acidic. Pulp separation Using a rotary separator and several successive steps, 
discontinuous separation process is used to prepare for the acidification and pectin extraction step. 
In present study, evaluation of supernatant separation by a semi-continuous separator is subjected. 
rcf1 and feed rate are introduced as dependent also separation quality and efficiency are 
independent variables. the experiment was set at three feed rate (60, 90 and 120 ml/min) and five 
rotational speed (2000, 3000, 4000, 5000 and 6000 rpm) levels. The supernatant was prepared 
based on the conditions were explained at Yeoh  et al 2008 [11]. At the end of this experiment 
using Design – Expert software, it was determined that the maximum efficiency, were with a speed 
of 6000 rpm, a feed rate of 120 ml / min and the first 50 seconds in the experiment. also, the 
separation quality is 98.8%. The rate of separation quality in the samples taken for each experiment 
is decreasing from sample over time. 

Keywords: Separator, Semi-continuous, orange pulp, Pectin 
*Corresponding author 
E-mail: a.mahdavian@modares.ac.ir 

 
1 Relative Centrifugal Force 
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