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 �¼� Ä·Y|^� Ä·Y�Âa 1*¿ ,Ê]Y�Æ� ¾Ì´ 2 ÉÁ|§ Ä¸uY� ,3  
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٣. �¿Y{ �Ë�^e ÃZ´�¿Y{ ºf�Ì�ÂÌ] Ê�|ÀÆ» É�f¯{ ÄfyÂ»M 

 

   
Ã|Ì°q   
  �{ Ê/�Z�Y cÔ°/�» �Y Ê/°Ë Ä/] Ä/£Z»{ d/§Y ÊËZ/�ZÀ� Á µ�/fÀ¯ ,½Y�ËY �{ cÔ£ µÂ�v» {�°¸¼� �ËZa Ä¿Z»Z�

  .d�Y Ã|� ¶Ë|^e ½Y��ÁZ�¯Ã�Y|¿Y ÉY�] �Z¯{Ây ºf�Ì� ®Ë ��Zu Ä ·Z�» �{ ¾ËY�]ZÀ] ¾ËZ^¼¯ |Å d§Y �y�] É�Ì³
 �¼m �z] ®Ë �Y ¶°�f» Ã|� ÄfyZ� ºf�Ì� .|� ÄfyZ� Á ÊuY�� cÔ£É�ÁM¿Y ,µZ¬fÃ�Y|¿Y , �´/�ËZ¼¿ Á  ½�Á É�Ì³

 ��/] Ä¿Z/� ��/� �Y cÁZ/¨f» ¶/v» Á{ �{ Ä¯ d�Y Ã|� �¯} cY�ÌÆne �Y ½Z�°Ë 0Z¬Ì«{ |uYÁ Á{ ¶»Z� ºf�Ì� .d�Y
Ä] .|Ë{�³ \�¿ �ËZa ºf�Ì� {�°¸¼� ÃÂv¿ Ê]ZË��Y �Â�À»�Á� Z] ½M lËZf¿ |� ÄfyZ�.|/� Ä/�ËZ¬» ¹Â/��» ÉZ/Å  Ä/]

  |Å d§Y ½Y�Ì» Ê]ZË��Y �Â�À»Ä/]) ®¸§ Á w�q Ê�Ìv» d��� Á ¾ËZ^¼¯ ÉÁ��Ìa d��� �ÌiPe cÔ£ ¾ËZ^¼¯ c�Z/^�
  �] (®¸§ Á w�q �yZ� �´Ë{Ã�Y|¿Y lËZf¿ �Y Ã{Z¨f�Y �Â�À» Ä] .|� Ê���] d§Y ½Y�Ì» Z/] ½M {�Ây�Z/] �y �] É�Ì³

 .d§�³ �Y�« Ã|À¿Y� �ZÌfyY �{ d§Y �ÅZ¯ ÉY�] ®Ìf¿� ºfË�Â´·Y �Y Ã{Z¨f�YZf¿ Ë l  {Y{ ½Z/�¿ »/Ì´¿ZÌ¾  Ä¿Z»Z/� Á{ d/§Y
  Ã|� \�¿À » ¥ÔfyY |��{ lÀa µZ¼fuY t�� �{Ê�Y{    ¾ËY�]ZÀ] ,Ã{Â]uYÂ¿ �{ d§YÊ  Z/^¼¯ |/Å  ¦¸fz» Ë¾  ¤f»/Ì� 

Z¬» .d�Y ËÄ�  Ã�Y|¿Y³Ì�É   {Y{ ½Z�¿ �Â¯~» �Á� Á{ Ä] d§YÄ¯ ] ¥ÔfyYÌ¾ Y Ë¾ Ã�Y|¿Y Á{³Ì�É À »Ê�Y{  Z/»Y Ã{Â/^¿
]Ì��e Ë¾  » ¥ÔfyYÌ´¿ZÌ¾ZÅ  w�q �yZ� �{  ®¸§6/1    Á78/0   {�³ Ã|ÅZ�» Ë|  ] Ä¯Ì�´¿Z  Y Ë¾   �{ ÃZ´f/�{ d/«{ d�Y
Y Ë¾  Ä] �yZ� Á{À » �Â�Ê�Y{É  �ÅZ¯ ËÄf§Z .d�Y w�/q Ê/�Ìv» d��/� Á ÉÁ�/�Ìa d��/� ÄÀÌÆ] ÄÀ»Y{  Á ®/ §̧

Ä]  \Ìe�ekm/h  5-2    Ám/s  2-5/0  w�q �yZ� ÉY�] ÄÀÌÆ] sÂ�� Á    Á  ®/¸§96/0  ,02/1  ,152/1  ,2/1    Á44/1   ¾Ì/¼ze
.|� Ã{�  

  
:É|Ì¸¯ cZ¼¸¯ Z^¼¯ Ä£Z»{ d§YË,¾  Ã�Y|¿Y³Ì�É  uY�� ,�y�]Ê,  .dyZ�  

*�¼� �f¯{Ä·Y|^� Ä·Y�Âa ,shams@tabrizu.ac.ir    
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Ä»|¬»  
Ä] ¹|À³ºÆ» ½YÂÀ� �Y Á Äf/�Y{ ½Z/�¿Y ÉY�/] Y~£ ¾Ì»Pe �{ Ê¼Æ» �ZÌ�] �¬¿ É��ÁZ�¯ µÂ�v» ¾Ë�e

É{Z�f«Y ��À»-  ºÅ Ê���Y Ê�ZÌ� {�Y{ d¨¿ ÉZa  ]1[ ¦/¸fz» ¶/uY�» É��ÁZ/�¯ µÂ�v» �Å |Ì·Âe �{ .
ÊeZÌu Á Ê¸�Y �¬¿ d�Y{�] �Y �a Á d�Y{�] ,d�Y{ ,d�Z¯  {�°¸¼� �{ /Ì·Âe ½Y�Ì» Á| ½M  .|/¿�Y{ �{

M�§ Ë|À  ·ÂeÌ|  ¹|À³ºÆ» �Y d�Y{�] Ä¸u�» , Ë�e¾  ��¿Y ÁÉ Ë�e�]¾  �Y�� ¶uY�»Ê  »Ê|�Z]  �³Y Ä¯   Ê/� �{
½M  �Z�u Á d«{Ìd   §Z¯Ê ÓZ] c�Z�y ,{{�´¿ ¥��ÊË /«Z f» Á ½Y��ÁZ/�¯ ÄmÂf» �Â/�¯ {Z/�f«Y ½M \

|� |ÅYÂy,    Y�Ë��Y|¬»  d§Y  �{  Ä¸u�»  ·ÂeÌ|  Á  �ÁM�§É  ¹|À³   {|�É º�qÌ³� d/�Y ]3[ .µÁY|/f» ¾Ë�/e
�Z»Y{�] ¾Ì  ,d�Y cÔ£ ¾ËZ^¼¯ ,¹|À³ d� Ê/¸¯ d/§Y �/�Âf» {Â/mÂ» �]Z/À» Á ZÅ{�Y|¿Zf/�Y Z] ª]Z�»

  Äf§��Ìa ÉZÅ�Â�¯ �{ cÔ£ ¾ËZ^¼¯2    Ze5%  Ä°¿M µZu   ½Y�ËY �Â�¯ �{ d§Y ¾ËY Ze30% Ê» �Ì¿|�Z]. Y�/Ë� 
  Ä¯ Äf§��Ìa ÉZÅ�Â�¯ ��Y�» ¥Ôy�]0Z^·Z£ ÊuÂ�� ÉY�Y{ Ê¿Y�ËY ��Y�» ,|¿�Y{ Ã�Ì¿Z°» É��ÁZ�¯  ¥Z�Z¿

Âe Ê]M d�¯ �{ ÁOÃZ´f�{ {�¯�Z¯ Ä¯ d�Y Äf�a Á ÉÂm Z] ¹d�Y Ã{�¯ ÄmYÂ» ¶°�» Z] Y� d�Y{�] ÉZÅ 
]4[.  Y�� Ë�  ¨¸fz» ¶»YÂ� ÁÊ  v» ¶»YÂ� Ä¸¼m �YÌ�Ê  Á |À¿Z» Ë³�ÊÉZÅ � ,µÂ�v»Ìºf� �Y��Ê  ¶/»YÂ� Á

�Z»ÌÀÊ  iPe d�Y{�] cZ¨¸e �]Ì�  »Ê|¿�Y~³Ä] .¸¯ �Â�Ê  Z^¼¯ cZ¨¸e Ë¾   Ä/] Y� µÂ/�v» d�Y{�] ¹Z´ÀÅ �{
 �¬e ÃÁ�³ lÀaÌº »Ê|ÀÀ¯  d§Y �Y |Àe�Z^� Ä¯��] |uYÁ d§Y ,Ã|À]Â¯ |uYÁ d§Y ,|m |uYÁÃ|ÀÀ¯Y d§Y ,

¼e |uYÁÌÃ|ÀÀ¯�  d§Y Á  Zn]Zm |uYÁÊË  ]2[  .ÅZ³MÊ  Ã|À¿Y�  Á  Ã�Æ]½Y�Y{�]  �Y  d§Y  Ä/�v·ÉY   �Y ®/Ë �/Å
ZÅ|uYÁ ¾ËY,  ¶»Z�  ¼Æ»Ê  �{  Ä�]Y�  Z]  �ÀeÌcZ¼  v�Ì t  Á  µ�fÀ¯  d§Y  ½M  |ÅYÂy   {Â]  Á  0Z/^«Z f»  /»Ê½YÂ/e 

¶¸�  d§Y  Y�  �{  �Â�¯  �{ Ë,d§Z  Ä»Z¿�]� Ë�É  Á  eZ»Y|«YÊ  �{  dÆm   �§�  ½M  ¹Zn¿Y  -{Y{  �Y  Y Ë¾  Á�  Ä¿Z»Z/�ÉY 
Ä¯  |¿YÂf]  d§Y  Y�  Ä]  c�Â�  �y�]  Á  Ä�v·  Ä]  Ä�v·  Ä]  Z¼¿ Ë� Äf�Y~³ Á �{ fyYÌ�Z �Â/eY�aY �Y�/« |/Å{ �Y 

¼ÅYÌd  Á ËÃ�ÉY  �Y{�Ây�]  d�Y  ]5[  .�{  Y Ë¾  �ÅÁ�a   �¼mÉ�ÁM  Á  Ã�Y|¿YÌ³�É  Ä¿Y{  Á  Ä�ÂyÊËZÅ Ä/¯ �Y 
��f�{  Ä¿Z�  ��]  k�Zy  »Ê|¿Â�  )d§Y  |Å(,  �{   Ë®   t��  �z�»  ��¿|»  d�Y  .Ä¿Y{ZÅ  Á  Ä/�ÂyZ/Å  Z/] 

�´�u   �f¬»Ê  ¼zeÌ¾  Ã{�  |�  .Y�]É   eÌÌ¾   t��  ��¿{�Â»  Z] Ëf�Ê  Ã�Z]  ¿Z»�Ê  Ã�Y|¿YÌ³�É  ¹�/m  Y�  d/^i 
,{Â¼¿  �b�  ½Z»�  d^i  Ã|�  Y�  �{  d��� aÌÁ��É Z^¼¯ Ë¾ Á ��� »R�i Ä¿Z»Z� [�/�  {Â/¼¿ Z/e duZ/�» 

 eÌÌ¾  -{Â�  �b�  d§Y  Y�  �{  Y Ë¾  duZ�»  Ã�Y|¿Y³Ì�É  Ã{Â¼¿  Á  ZÆ¿�{ Ëd  Y Ë¾  �Y|¬»  Ä]  /Ë® �Z/f°Å �/�] 
Ã{Y{  |ÅYÂy  |�  .Äf°¿  ºÆ»  Y Ë¾Ä¯  �Y|¬»  d§Y  Ã�Y|¿Y³Ì�É  Ã|�  ��Âe  Ä¿Z»Z�  Z]  �Y|¬»   «YÁÊ  ¿/Ì�  Z¬» ËÄ/� 

|�.  �b�  Ä»Z¿�] ÉÂv¿ Ä] Ä¿Z»Z�Ä¯ |� É�Ë�    lËZf¿d/§Y Ä/] �Â]�»  À» Ä/] d��/� tÌv/� ºÌ/�Àe �Â/�
�� Á ÉÁ��Ìad�  ®¸§ Á w�qÄ]� �Y�« Ã|À¿Y� �ZÌfyY �{ �y�] c�Â .{�Ì³  

  
»�Á� Á {YÂZÅ  

  �Â�À» Ä] Ã|� ÄfyZ� Á ÊuY�� ºf�Ì�Ã�Y|¿Y �/z] Á{ ÉY�Y{ ¾ËZ/^¼¯ Ä/£Z»{ d/§Y �/y �/] É�Ì³
¿Z°»Ì°Ê   �¼m Á µZ¬f¿Y |uYÁ)�ÁMÉ  �f°·Y Á (Ä£Z»{ d§Y Ë°Ê  (�´�u)  Ê»�{ .|�Z]    ºf/�Ì� Y|/f]Y Á µZ/¬f¿Y

 �¼mMÁ Ä£Z»{ d§Y É�Á  Ã�Y|/¿Y ÉY�/] \/�ZÀ» Ê¿Á�f°·Y cY�Y|» �b� Á Ê/uY�� d/§Y �y�/] É�/Ì³
 �¼m ºf�Ì� .|¿|� É|À]�°ÌaÀÀ¯ É�ÁM½Z/°» �{ Á Ã|/Ë{�³ �/¼fn» cY�Y|/» Z] Ã| ÉÁ� \/�ZÀ» ÉZ/Å

Ã|� ÄfyZ� Ä¿Z»Z� �b� .|� �YÂ� ¾ËZ^¼¯  ÉY�]  Ä/���» ½Â»�MYÉ  »Á�Y ½Zf/��Æ� ¹|/À³ Ä/���» �{/Ì,Ä 
Zf�Á� Á ÃY{�»Z»Y Ä¬�À»É uÌÂ·�| �Y�� µZ� �{Ê 95-94 Ã{Z¨f�Y Z»�M Ä/���» .|� Ë/�Ê »Â/· d/§Z] Z/]Ê 
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)5/6=pH(,  ¸^« d�¯Ê  ¹|À³ ½M  ,  ª¼� �{25    Ze30  f¿Z�Ê�f»   { �Y �b� Á {Â] Ã|� Ã{� ºz� Ë®�  Y�]É 

ZÆ¿ �{ Á ÄyÂ¸¯ ½{�¯ {�y Ëd  Y�] Ä·Z»É  ��eÌ t  ^�¿Ê  »�Ì¾  Ã{Z¨f�Y  .{Â] Ã|�  ¯]M d�Ê   Ä/���» Á Ã{Â]
Ä]]M Ä¸u�» ��) º�À» �Â�Ì�ZÉ]M (Ì�ZÉ  �YÁ -{Â] Ã|� ËÄf a º«� Ã|� d�¯ ¹|À³Ì¹Z´�  {Á|u {�°¸¼� Z]

27/4 .{Â] �Zf°Å �{ ¾e   
ÊuY�� Ä¿Z»Z�    �{ Ã|�  ¶°�1    |/� d/«{ �/z] ¾/ËY Ê/uY�� �{ .d/�Y Ã|� Ã{Y{ ½Z�¿¿Z/°»Ì¹� 

 �¼mÉ�ÁM  d§Y µZ¬f¿Y ÁÁ�É Ä·Z¬¿ Ä¼�e ) Ä·Z¬¿ Ä¼�e �ÀmÊ¸a �Y|� [Zzf¿Y ¾¸ÌeYÁ�ÂWÂ¸§ Y�fe.( Ä]ÉÂv¿ 
|�Z]  Ä¿Y{ Ä¯ZÅ  Á  Ä�ÂyÊËZÅ  Â°� ��f�{ �Y Ä¯ Y�É  » k�Zy ��]Ê,|¿Â�  �{ Ëd/§Z   Ä/·Z¬¿ Ä/] Á Ã{�/¯
Âve Ë¶  .|Å{  ½Z¼ÅÊ» Ã|ÅZ�» Ä¯ �Â�  ,{Â�Ä] �Y Ä/·Z¬¿ Ä¼/�e d¯�u ÉY�] �ZÌ¿ {�Â» ½YÂe ¾Ì»Pe �Â�À»

.|� Ã{Z¨f�Y É|Ì��Ây w�q  

  
 ¶°�1 - �¼m ÉY�] Ã|� ÊuY�� ºf�Ì� {YÂ» µZ¬f¿Y Á É�ÁM  

  
Ä]Ã�Y|¿Y �Â�À»Ä¿Y{ ½�Á É�Ì³Ä�Ây Á ZÅ �¼m ÉZÅ) Ã|� É�ÁM]{Ê »�mÊ Ä/£Z»{ d/§Y �Y ( µÂ¸/�

¿ÌÁ�  Y�]É  Ã�Y|¿Y³Ì�É   �´�u ¾ËY [Zzf¿Y d¸� .|� Ã{Z¨f�Y ÉZ�yº¯ Ä] d^�¿ �eZ� Ë �Å�´/�u ½Z/°»Y ,Z
z�e Á ¥~uÌ�  Ã{Y{ZÅÉ   »Ì[Â   d/�Y{�] �ËY��) {ZË� �Z^£ Á {�³ Ä] ½M dÌ�Z�u ¹|� Á ~yY �Y �a

  (¹|À³Ê»�Z]|  . �¼m ÉZ�§ ºnu Á É�Z¯ �ËY�� Ä] ÄmÂe Z] Á �Â�À» ¾Ë|] �Y É�ÁM ®Ë¿ µÂ¸�/ÌÁ�  �/]
Za ËÄ  ¶a  Ã�Y|¿Y ÄÀ»Y{ Á ½Âf�eÁ³Ì�É  0    Ze300    .|� Ã{Z¨f�Y ¹�³  �Â�À» Ä] �´/�u ÊmÁ�y �y �] �ËZ¼¿

  �·�fÀ¯Á�°Ì» ®Ë �YATMega8  ÄË~¤e �^À» ,MÉ  �Ê    �ÂeÔ³�7805    �ËZ¼¿ Äv¨� Á32    É�f¯Y�Z¯ Ã{Z¨f�Y
 .|�  

 Ä���» cZ�ËZ»�M �{ Ã{Z¨f�Y {�Â» ¾ËZ^¼¯  �{ ÉY ¶°�2 Á Ã|� Ã{Y{ ½Z�¿  cZ�z�»½M    �{  
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 µÁ|m1 ½ZÌ]  .d�Y Ã|� Ã{Y{  
  

 
 
  
  
  

 µÁ|m1 - ½Â»�M{�Â» ¾ËZ^¼¯ cZ�z�»  
 LY�mY   cZ�z�» 
 �ÂeÂ»  Perkins  µ|»3544/6  

) �|À¸Ì�Turbo(  6  
) ½YÂeBHP (  100  

) dyÂ� ½�z»L (  200  
 ZÅ Ã|¿{  3  

) d���km/s(  21 - 9/1  
) �Z¯ ���cm (   Ä¿Z� ¶»Z� ��]57  Ä¤Ìe62/7 Êf¿Z� {Á|u �Z¯ ���) ÊrÀËY Ä� ZË É�f»5/4 (�f»  

w�q ��«) ®¸§cm (  145  
 ��] �Z¨e�Y ºÌ�Àe ¹�Ì¿Z°»   ®Ì·Á�|ÌÅ ®m  

 

 
 ¶°�2 - ¾ËZ^¼¯Dominator 68s  Ä���» �ËZ»�M �{ Ã|� Ã{Z¨f�YÉY  

  
uY�� �Y ¥|ÅÊ  �Ìºf�  Ã�Y|¿Y ,��¿ {�Â»³Ì�É  aÌÄf�Â   { �Z] Ë»ZÀÌ°Ê  Ä¿Y{ �Y ¶�ZuÄ/�Ây Á Z/ÅZ/ÅÉ 

�ÁM �¼mÉ  » Ã|�Ê|�Z]Y�]ZÀ]  . Ë¾  Z] Ë|  Ã�Y|¿Y �Y| ] Ã|� �¼m {YÂ»³Ì�É  ¶�{Â· ��Âe,  ¸ze/ÌÄ   |¿Â/�
|] Ë¾ � �Y �Â�À»Ì\ »� d¼� Ä]Ì¾ Ä¿Z�É |� Äf§�³ Ã�Æ] ��] ) ¶°�3(.  
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 ¶°�3 -  Ä¿Z� ¾Ë�Ë� d¼�« �Y ÊËZ¼¿��]  

  
Ä] �/¼m ºf/�Ì� �Y |/uYÁ Á{ Y|f]Y ,Ã|� ÊuY�� Ä¿Z»Z� ÊËM�Z¯ Ê���] �Â�À»Ã�Y|/¿Y Á É�ÁM É�/Ì³

  �b� .|� ÄfyZ�Ä¿Z»Z� �Y Ê°ËºÌ�¬e Ä¬�À» �{ ZÅÄ] É�´Ë{ Á ¾ËZ^¼¯ Ã|ÀÀ¯  Ä¸�Z§50  Êf¿Z� |Å ÉÁ� �f»
|¿|� \�¿ ¾ËZ^¼¯  )  Y{Á|u ¾ËZ^¼¯ �Z¯ ���2/4 Ã�Y|¿Y �f»|� É�Ì³(  .�Y|¬» cÁZ¨e  Ã�Y|¿Y Ã|� É�Ì³

  �b� .d§�³ �Y�« Ê���] {�Â» Ä¿Z»Z� Á{ ¾ËY �Y ®Ë �Å Z]Zf¿ Ë l  �ne ËÄ  �YÁ Ë�¿Z  Ã{Y{Z/ÅÉ   Ä/£Z»{ d/§Y
Z^¼¯ Ë¾  ®¸§ Á w�q Ê�Ìv» d��� Á ÉÁ��Ìa d��� �Y Ê ]Ze  uY�� Ä¿Z»Z� �Y Ã{Z¨f�Y Z]ÊÃ|� Ä/] �Á�

�Âf¯Z§ Ë¶   §{Z�e ¶»Z¯ ­Â¸] \·Z« �{Ê  23  e Ä¿)Ì�Z¼  �Y�°e �ZÆq Á  Ä¿Z»Z/� Á{ ¾Ì´¿Z/Ì» ¶»Z/� �Y�/°e �Å)
({Â]  (�Ìv» �{  ¹�¿  �Y�§YSPSS19  ¸veÌ¶    .|�u �{ Ä¯ d�Y �¯} ¶]Z«Ì¾  Z»�M Ë�   �Ê  Y �]/Ë¾   Ä/¯ {Â/]

Z� Ë� Ä´¿ d]Zi �iR» ¶»YÂ�] d§Y Ä¯ |¿Â� Äf�Y{Ì��e w�q �yZ� �Y �iPf» ®¸§) µÁ|m2 (|�Z] .  
  

 µÁ|m2 - w�q Ê�Ìv» d��� ,ÉÁ��Ìa d��� sÂ��w�q �yZ� Á ®¸§ ®¸§  
(m/s)r  V 

(m/s)c  V 05/1  31/1  57/1  

98/0  07/11=RI  34/14=RI  6/17=RI  
176/1  89/02=RI  114/15=RI  335/18=RI  
344/1  78/03=RI  79/06=RI  168/19=RI  
Vr ,Vc  ÁRI  ®¸§ Á w�q �yZ� Á ÉÁ��Ìa d��� ,®¸§ Á w�q Ê�Ìv» d��� :�Y |Àe�Z^� \Ìe�e Ä]  

  
Zf¿ Ë l  � �Y Ã{Z¨f�Y Z] Ã|� ~yYÌºf�  uY��Ê  Zf¿ Z] Ã|� Ë l  �Á� �Y ¶/�ZuZ/ÅÉ  Z¬» ¹Â/��» ËÄ/�   .|/�
Ã{Y{ZÅÉ  Z^¼¯ |Å d§Y Ë¾    �Á� Á{ �Y Ä¯ÊfÀ�    Á ¾/°¿Y{ �Á� Á{ Ä/] ,|/¿{Â] Ã|� kY�zf�Y Ä¿Z»Z� Át 

Z¬» ºÅZ] d�e ËÄ�  |�|¿  .  Ä] Äf�]YÁ d§Y ½Y�Ì» �Y �Ô�Ya d���ÌÁ��É  ¾ËZ^¼¯  v» d��� ÁÌ�Ê  w�q   Á
®¸§  Ê» �Y Ã{Z¨f�Y Z] ��Zu Ä ·Z�» �{ �Â�À» ¾Ë|] .|�Z] Äf�Y{ Ê�Z�Y �¬¿ �Ì¤f» Á{ ¾ËY ºÌ�Àe �{ |¿YÂe

 ºÌ�Àe dÆm �{ d§Y ½Y�Ì» �Y ¶�Zu {�Ây�Z] ®Ìf¿� ºfË�Â´·Ya d���ÌÁ��É ¾ËZ^¼¯ v» d��� ÁÌ�Ê 
w�q  Á®¸§ Ä] .|� Ã{�] �Z¯  
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 lËZf¿ ¶Ì¸ve  
  �{ ¾°¿Y{ ½Â»�M �Y ¶�Zu lËZf¿ µÁ|m3  {Y{ ½Z�¿Ã d�Y Ã|�  ,d�Y½Z¼ÅÊ» Ã|ÅZ�» Ä¯ �Â� {Â�

ÊÀ » |��{ lÀa µZ¼fuY t�� �{ Ä¿Z»Z� Á{ ¾Ì] ¾Ì´¿ZÌ» ¥ÔfyY d/§Y Ä¯ d�ZÀ » ¾Ë|] ¾ËY Á d�Y �Y{
´Ë{ ÊuYÂ¿ Á Ã|ÀÀ¯Y|m ÄÌuZ¿ �{Ä]) � .d�Y �Ì¤f» (É�¯�» Ä¬�À» �Y �Ì£ ,¾ËY�]ZÀ] ÊÅÁ�³ ½Á�{ �¿ZË�YÁ

Ã�Y|¿Y ¾Ìu �{ d§Y cY�ÌÌ¤e�yZ/� Z/] d§Y É�Ì³w�q cÁZ/¨f» ÉZÅ�Ì] ,®/¸§ ¾Ì/] �¿Z/Ë�YÁ �Y �/e
 .d�Y ÊÅÁ�³  

  
 µÁ|m3 - Zf¿Ël  ½Â»�MT-test ] ¶¬f�»Ì¾ Ä¿Z»Z� Á{  

  t-test for Equality of Means 
t   Äm�{

É{Y�M  

Sig. (2-tailed)   ¥ÔfyY
¾Ì´¿ZÌ»ZÅ 

Std. Error 
Difference 

�¿ZË�YÁ É�]Y�] ��§ Z] ZÅ  553/2 -  70  013/0  23889/2 -  87692/0  
  É�]Y�] ��§ ½Á|]

�¿ZË�YÁ ZÅ  
553/2 -  66  013/0  23889/2 -  23889/2 -  

  
Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿  Ä£Z»{ d§Y ÉZÅÊuY�� Ä¿Z»Z� �Y Ã{Z¨f�Y Z] ¾ËZ^¼¯�{ Ã|�    µÁ|m4   ÄWY�Y

½Z¼Å .d�Y Ã|�Ê» Ä�uÔ» Ä¯ �Â�Ã�Y|¿Y d§Y �] ¶¬f�» ÉZÅ�Ì¤f» �iY {{�³ ÃZ´f�{ ��Âe Ã|� É�Ì³
 » |��{ ®Ë µZ¼fuY t�� �{ÊÀÊ» ½Z�¿ lËZf¿ .d�Y Ã|� �Y{ ¶¬f/�» �/Ì¤f» �ËZ/»�M ¾ËY �{ Ä¯ |Å{

w�q �yZ�  ª^��] .d�Y Äf�Y{ ÊËY��] �¬¿ d§Y ½Y�Ì» �{ ,®¸§  µÁ|m4  ÊÀ » �iY �Ì¿ �Y�°e �/] É�Y{
 ÉÁ�/�Ìa d��� ¶]Z¬f» cY�iY .d�Y Ã|� Ê�Z¿ �ËZ»�M Á Ä���» �ËY�� �Y ¾ËY Á d�Y Äf�Y{ Ä£Z»{ d§Y

w�q Ê�Ìv» d��� ÁÊÀ » �iY �Ì¿ ®¸§Ê» ½Z/�¿ ÄnÌf¿ ¾ËY Á d�Y Ã{Y{ ½Z�¿ É�Y{|/Å{   d��/� Ä/¯
Ê» ºÌ�Àe ºÅZ] Ê�Ìv» d��� Á ÉÁ��Ìa .|¿Â�  

  
 µÁ|m4 - w�q Ê�Ìv» d��� Ä� Á ÉÁ��Ìa d��� Ä� �{ ¾ËZ^¼¯ |Å d§Y �¿ZË�YÁ ÄË�ne ®¸§  

�ÌÌ¤e �^À»  
  Äm�{

É{Y�M  
 cZ ]�» �Â¼n»   cZ ]�» ¾Ì´¿ZÌ»  F Sig  

µ|»  11  244/438  840/39  29/28  000/0  
rV ×cV 4  161/261  290/65  363/46  000/0  

cV  2  737/80  369/40  666/28  000/0  
rV  2  264/48  132/24  136/17  000/0  

 (�Y�°e) ­Â¸]  3  082/48  027/16  381/11  000/0  
Z�y  24  798/33  408/1   -   -  

 
 É{Á�Á ¾Ì] Ä�]Y�w�q Ê�Ìv» d��� Á ÉÁ��Ìa d��� ¶»Z� Ä¯ ¶¬f�» ÉZÅ�Ì¤f») ZÅ  Á (d�Y ®¸§

  ¾ËZ^¼¯  Ä£Z»{  d§Y)  ÊmÁ�ygr/ha|�  Ã{�  ¾Ì¼ze  Ã�Ì¤f»  Á{  ½ÂÌ��³�  Z] �ÂÌ��³½    ؛)   µ|»  lËZf¿
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 Ê» Y� Ã�Ì¤f»|Àq  �{ ½YÂe  Ä·{Z »1    Á  Ä·{Z »2  ½ZÀq .{Â¼¿ Ã|ÅZ�»  �{ Äq  µÁ|m5    Á  µÁ|m6    Ä�uÔ»

Ê» �Y|¬» Ä] ÄmÂe Z] {Â�2R   .|Àf�Å µÂ^« ¶]Z« ÊÀÌ¼ze ½ÂÌ��³� µ|» Á{ �Å  
  
  

 Ä·{Z »1  2RI120.48RI244.113944.110Y +−=
)

 
 Ä·{Z »2  3RI2520.13RI735.565.89Y +−=

)
 

  
�{    µÁ|m5    Á  µÁ|m6    Ä»Y{Y  �{  Á  Ã|�  ½ZÌ]  µ|»  ½ÂÌ��³� Ä·{Z »  ÊÀÌ¼ze  \ËY��71/꞊0  2R    Á
691/꞊0  2R Ä] Ä] Ä¯ d�ZÀ » ½Y|] ¾ËY Á |Ë{�³ Ä^�Zv» \Ìe�e  Ê^Ë�¬e �Â�70    �Â]�» d§Y cY�ÌÌ¤e |��{

w�q Ê�Ìv» d��� Á ÉÁ��Ìa d��� Ä].d�Y ®¸§  
  

 µÁ|m5 - µ|» \ËY�� 1  
Sig. t standardized 

Coefficients 
Unstandardized Coefficients µ|» 

Beta Std. Error B 
000/0 856/8 - 470/7 - 787/12 244/113-  RI 

000/0 977/8 572/7 360/5 120/48 2RI 

000/0 984/14  - 404/7 944/110  d]Zi �Y|¬»  
  

 µÁ|m6 - µ|» \ËY�� 2  
Sig. t standardized 

Coefficients 
Unstandardized 

Coefficients µ|» 
Beta Std. Error B 

000/0 260/8 - 742/3 - 868/6 735/56
 -  

RI 

000/0 580/8 887/3 544/1 252/13 3RI 

000/0 781/16  - 335/5 521/89   �Y|¬»
 d]Zi  

  
 �{Error! Reference source not found.  , ¶Ì¸ve lËZf¿ ½Â»�M Á ¾°¿Y{ �Á� Ä]t  Ä] �Â]�»Ã{Y{ ÉZÅ

  ¾ËZ^¼¯ |Å d§Y  Ä]  Á ÊfÀ� �Á� Á{  Ä¿Z»Z�d/�Y Ã|� ��Y�³ ,Ã|� ÊuY��.  ½Z/¼ÅÄ/¯ �Â�   Ã|ÅZ/�»
Ê»Ä] {YÂ» ��Ë� {Â�  �nÀ» d�Y{�] ¾Ìu �{ Äf�ÂÌa c�Â� �{ .d/�Y Ã|/� Ä¿Z»Z/� d/«{ �ÅZ/¯ Ä/]

�yZ�w�q ÉZÅ  ®¸§6/1    Á78/0¾Ì] ¥ÔfyY ,  ÊfÀ� �Á�  Ä¿Z»Z� Á Ã|� ÊuY�� �Ì]ÊÀ » �e Ã|/� �Y{
d�Y؛    ½Â»�MT-test  ] ¥ÔfyY Ä¯ {Y{ ½Z�¿ ¶¬f�»Ì¾  Ã�Y|¿Y �Á� Á{³Ì�É  /À » Ä/£Z»{ d§YÊ�Y{   Ã|/�¿

Zf¿ ª^��] Z»Y d�Y Ë,l  Y Ë¾    Ä¿Z»Z�Ê»Z´ÀÅÄ¯  � c|� Ë��    {YÂ»  ,|�Z] ÓZ]Ã�Y|/¿Y Ä/] �{Z/«³Ì�É  v/�Ì t 
  �ÅZ¯ ½M d«{ Á Ã{Â^¿ ËÄf§Z  v» d��/� �ÅZ/¯ Z/] .d/�YÌ/�Ê  w�qa d��/� Á ®/¸§ÌÁ�/�É   ,ÓZ/]

f�´¿YÊZÅÉ  w�qÄ] Y� {YÂ» Ä¯ {Â] |ÀÅYÂz¿ �{Z« ®¸§]ÂyÊ  �¼m�ÁMÉ Y|/Å |/Å d¼� Ä] Á Ã{Â¼¿ Ëd 
f¿ �{ Á |ÀÀ¯ÌÄn  Y�§Y c|� Ä] Ä£Z»{ d§Y Ë�  »Ê ËZ|]   §�� �Y ÁÊ  a d���ÌÁ��É  ¿ ÓZ]Ì�  Ä�Ây Ä] Ä]�� ZÅ
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Ä] Y�Y�§Y Z] -d�Y{ |ÅYÂy µZ^¿{ Ë�  v» d���Ì�Ê  a d��� �ÅZ¯ ÁÌÁ��É, f¿ �{ÌÄ/n |/� cZ]�/� Ë| 
f�´¿YÊZÅ  Ä�Ây Ä]ZÅÉ ¿ ¹|À³Ì� Y�§Y Ä£Z»{ d§Y Ë� »Ê Ë|]Z.  
  
  
  

 µÁ|m7-   ½Â»�M lËZf¿t  d¨mÃ|�  

�Z¼Ìe  
)RI (  

 d·Zu  
t-test for Equality of Means 

t  
  Äm�{

É{Y�M  
Sig. (2-

tailed) 
 ¥ÔfyY

¾Ì´¿ZÌ»ZÅ  
Std. Error 

Difference 

114/1  

  É�]Y�] ��§ Z]
�¿ZË�YÁ ZÅ  

372/0  6  723/0  20000/0  53813/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

372/0  659/3  731/0  20000/0  53813/0  

07/1  

 Z]  É�]Y�] ��§
�¿ZË�YÁ ZÅ  

775/0
 -  

6  468/0  15000/0-  19365/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

775/0
 -  

927/5  468/0  15000/0-  19365/0  

68/1  

  É�]Y�] ��§ Z]
�¿ZË�YÁ ZÅ  

538/1  6  175/0  25000/2  46330/1  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

538/1  039/3  221/0  25000/2  46330/1  

97/0  

 Z]  É�]Y�] ��§
�¿ZË�YÁ ZÅ  

403/1  6  210/0  00000/2  42595/1  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

403/1  072/3  253/0  00000/2  42595/1  

335/1  

  É�]Y�] ��§ Z]
�¿ZË�YÁ ZÅ  

974/1  6  096/0  90000/0  45598/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

974/1  112/5  104/0  90000/0  45598/0  

34/1  

  ��§ Z]  É�]Y�]
�¿ZË�YÁ ZÅ  

717/2  6  035/0  57500/0  21164/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

717/2  286/5  040/0  57500/0  21164/0  

89/0  

  É�]Y�] ��§ Z]
�¿ZË�YÁ ZÅ  

046/3
 -  

6  023/0  40000/1-  45962/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

046/3
 -  

989/3  038/0  40000/1-  45962/0  

60/1  
  ��§ Z]  É�]Y�]

�¿ZË�YÁ ZÅ  
824/

13  
6  000/0  05000/4  29297/0  
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  É�]Y�] ��§ ½Á|]

�¿ZË�YÁ ZÅ  
824/

13  
441/5  000/0  05000/4  29297/0  

78/0  

  É�]Y�] ��§ Z]
�¿ZË�YÁ ZÅ  

227/4  6  006/0  12500/5  21235/1  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

227/4  221/3  021/0  12500/5  21235/1  

  d·Zu
Ê¸¯  

  ��§ Z]  É�]Y�]
�¿ZË�YÁ ZÅ  

991/1  70  050/0  39444/1  70050/0  

  É�]Y�] ��§ ½Á|]
�¿ZË�YÁ ZÅ  

991/1  786/
54  

052/0  39444/1  70050/0  

  
  d§Y ½Y�Ì» Ze |À¯ µZ¼�Y Y� tÌv� cZ¼Ì�Àe Êf�ËZ] �]�Z¯ ,|� �f�Ì] ½M µÂ^« ¶]Z« �Y|¬» �Y Ä£Z»{ d§Y ½Y�Ì» �³Y µZu

 Ä]{Â� µ�fÀ¯ ÉÂv¿,  .|� Ã{Z¨f�Y ®Ìf¿� ºfË�Â´·Y �Y ¥|Å ¾ËY Ä] ½|Ì�� ÉY�]  �Y ��¿{�Â» ¥|Å �]Ze ��Zu Ã�Á�a �{
) Ã�Ì¤f»|Àq Ê¿ÂÌ��³� Ä·{Z » ��Y�]Error! Reference source not found. Ã{Y{ �] (�ËZ»�M �Y ¶�Zu ÉZÅ ÉZÅ

 Ä���»ÉY  |� ¶�Zu- Ê» ��Y{�a ¥|Å �]Ze Á{ Z] ¶«Y|u �ËZ»�M lËZf¿ �³Y Ä¯ d�Y �¯} Ä] ¹�Ó  ÊÅ{�Â¿Z» ,|¿|��Ì]�e  Á
 Ã{�f�³Ê» ¾°¼» lËZf¿ ÉÁ� É�e Ä] Ê·Á |� ¥|Å �]Ze ®Ë Ä] ZÆÀe {Á|v» �ËY�� ¶Ì·{ (½ÂÌ��³� Ä·{Z »).|Ë{�³ Z¨f¯Y  

 Ä] ®Ìf¿� ºfË�Â´·Y ÉZÅ�f»Y�Za cZ�z�»Y Z] Äf§� �Z¯ Ä] Z�y Á Ê � �Y Ã{Z¨f�  �{ Á Ã|»M d�{  
 µÁ|m8 ¹�¿ Z] ®Ìf¿� ºfË�Â´·Y �Y ¶�Zu lËZf¿ .|Ë{�³ �¯} �Y�§YMATLAB  |¿|� ¶Ì¸ve ؛   Á ÉÁ��Ìa d��� ÄÀ»Y{

w�q Ê�Ìv» d��� Ä] ®¸§  \Ìe�ekm/h5 -2  Ám/s2 -5/0 w�q �yZ� ÄÀÌÆ] �Y|¬» �Y ¶�Zu lËZf¿ .|� Ã{� ¾Ì¼ze  ®¸§
 ½Y�Ì» Á�Y|¬» ÄÀÌ¼¯   �{ d§Y  

  µÁ|m8  d�Y Ã|� Ã{Y{ ½Z�¿؛    �yZ/� Ä/ÀÌÆ] Ä/À»Y{ Ä/¯ d/�Y ½M �Y Ê¯Z/u lËZf¿w�q § Z/] ®/¸
Ä] ,®Ìf¿� ºfË�Â´·Y É�Ì³�Z¯96/0-44/1 .d�Y Ã|� Ä^�Zv»  

  
  

 µÁ|m8 - w�q Ê�Ìv» d��� Á ÉÁ��Ìa d��� ÄÀÌÆ] �Ë{Z¬» lËZf¿ Á ®¸§�Y|¬»   ÄÀÌ¼¯  ¾ËZ^¼¯ Ä£Z»{ d§Y  

(km/h) cV  (m/s)r V  
 ¾ËZ^¼¯ |Å d§Y �Y|¬»

)gr/ha (  Reel Index  

3  1  37/34  2/1  
5/2  1  83/30  44/1  
3  8/0  82/27  96/0  
5/3  1  92/37  02/1  
5/2  8/0  27/24  152/1  

  
ÄnÌf¿É�Ì³  

  
Y �{ Ë¾  Ã�Y|¿Y �y�] Ä¿Z»Z� �ÅÁ�a³Ì�É  Ä] Ä£Z»{ d§YÅZ³M �Â�À»Ê  u�{ �]�Z¯Ì¾  » �Y d/�Y{�]/Ì½Y� 

 {�³ ÄWY�Y d§Y Ë-|  ºÅÀqÌ¾    Á{ �Y|uYÁ  Y�]É  ���]Ê  ¤eÌÌcY�  Ä¿Z� ��� �{ d§Y �Y .|� Äf§�³ Ã�Æ] ��]
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]Ì¾  » ¶»YÂ�R» �] �iÌ½Y�  a d��� ,Ä£Z»{ d§YÌÁ��É  v» d��� ÁÌ�Ê  w�qY�/] ®/¸§É  /���]Ê  d/§Y

Z¬» Á ÃZ´f�{ d«{ �] Ä£Z»{ ËÄ�  f�{ �Á� Z] Ä¿Z»Z� cZ�Ô�YÊ  ¬ve .|¿|� [Zzf¿YÌª  ½Â/»�M ¶»Z� ��Zu
Z»�M ËÅZ´�Ê  Ä���» ÁYÉ  »Ê|�  Z»�M �{ Ä/¯ ËÃZ´/�  /uY�� Ä/�Â]�» �´/�u Á Ä¿Z»Z/�Ê   .|¿|/� ÄfyZ/� Á

½Â»�MZÅÉ  Ä���»YÉ  Y�]É  ��Y Ë]ZÊ   e Á Ä¿Z»Z�ÌÌ¾  ¤e �iYÌÌcY�  w�q �yZ�®¸§  Z] ª]Z�» Ä¿Z»Z� d«{ �]
s��ZÅÉ  Z»�M Ë �Ê  �Z»MÉ  Á  �Â´·Y Ëºf  f¿�Ì®  .|� ¹Zn¿Y  �{  uÌ¾   � ½Â»�MÊ  Y �] Ë¾  Z� Ä¯ {Â] Ë�   ¶»YÂ�

¤f» �iY ½YÂf] Ze |¿Â� Äf�Y{ Ä´¿ d]Zi Ä£Z»{ d§Y �] �iÂ»Ì� w�q �yZ/�/���] Y� ®/¸§Ê  �Y|/¬» .{Â/¼¿
�� Ë\  ^eÌÌ¾  Zf¿ Ë l  Ä���» ½Â»�M �Y ¶�ZuYÉ 81/0  {�³ Ä^�Zv» Ë| » ,½M Ä] ÄmÂe Z] Ä¯Ê½YÂe  {Â¼¿ Z�{Y
  Ä¯71/0  ¤e �YÌÌcY�    Ä£Z»{ d§Y�Â]�»  e Ä]Ì�Z¼  w�q �yZ�.d/�Y ®/¸§  /f¿Z Ë l  ¸ve �Y ¶/�ZuÌ¶Z/ÅÉ 
�Z»MÉ  ] ¥ÔfyY Ä¯ {Y{ ½Z�¿Ì¾  Ã�Y|¿Y Á{³Ì�É  ]Âq [Z« Z])Ê  /À » (�Â¯~/» Ä¿Z»Z/� ÁÊ�Y{   Z/»Y Ã{Â/^¿

]Ì��e Ë¾  » ¥ÔfyYÌ´¿ZÌ¾ZÅ  w�q �yZ� �{  ®¸§6/1    Á78/0   {�³ Ã|ÅZ�» Ë|  ] Ä¯Ì�´¿Z  Y Ë¾   d/«{ d�Y
Y �{ ÃZ´f�{ Ë¾  Ä] �yZ� Á{|�e d¸� Ë|  � Ë��  Ä]À » �Â�Ê�Y{É    �ÅZ¯ ËÄf§Z   §�� �Y -d�YÊ  ¤e/ÌÌcY� 

Ä¿Z� ��� �{ d§Y¿ ��]Ì� À » |��{ lÀa µZ¼fuY t�� �{Ê�Y{  {�³ Ã|ÅZ�» Ë|. .  
   

Ê¿Y{�|« Á �°�e  
 �/Ë�^e ÃZ´/�¿Y{ Ê�ÅÁ�a dË�Ë|» �Y Y� {Ây Ê¿Y{�|« Á �Zb� \eY�» \Ìe�e ¾Ë|] Ä·Z¬» ¾ËY ½Z³|À�ËÂ¿

Ê» �Y�]Y .|¿�Y{  
1  Ã|�1-  4  Ã|�2- 2  Ã|�3- 3  Ã|�4  Á5 Ã{�°¿ �ÌÌ¤e  

 �]ZÀ»   
١ .   .Y ,Ê¼Ìu� Á .� ,Ê¿YÁ��y1384  .���]Ê  Z^¼¯ Z] ¹|À³ d�Y{�] cZ¨¸e Ë¾  ��Z/§ ½Zf/�Y �{,   cZ/¬Ì¬ve Ä/¸n»

É��ÁZ�¯ Ê�|ÀÆ» ,6 )25 :(130-113 . 
٢ . É�Â�À».{ ,{Y�1393e .�Z» Á �Âf¯Y�Ì¾ZÅÉ ��ÁZ�¯É, ¹Á{ |¸m, ¸�Â] ÃZ´�¿Y{ cY�Z�f¿YÊ �ÌZÀ, ½Y|¼Å.  
  
  
 

3. R.K. Chaab, S.H. Karparvarfard, H. Rahmanian-Koushkaki, A. Mortezaei, M. Mohammadi. 2020. Predicting 
header wheat loss in a combine harvester, a new approach, Journal of the Saudi Society of Agricultural Sciences 
19(2):179-184. 

 
4. Z. Zhao, Y. Li, J. Chen, J. Xu. 2011. Grain separation loss monitoring system in combine harvester, Computers 
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Abstract 

In the system of grain yield monitoring in Iran, control and identification of header loss have been the main 
problems of farmers. Therefore, in the present study, an automated system for online measurement of grain harvester 
Combine ’s header loss was designed and built. This system consists of a collection, transmission, weight measurement 
and display sections. The system consists of two exactly identical units of equipment that were installed in two different 
locations of the cutting bar width. For evaluating the system, loss would be estimated in two ways and different reel 
indices: one by traditional method and second by this system, then obtained data would be compared by statistical 
methods. In order to evaluate the header loss of grain harvester Combine ’s, the effect of combine speed (Vc) and 
peripheral speed of reel’s tip (Vr) were also studied on header loss (reel index= Vr/Vc). In order to use the measurement 
results on the feedback line, it was provided to the driver using a genetic algorithm to reduce the header loss. The result 
of the Duncan’s test found that the differences between means of two trails are significant at 5% probability level; This 
means shattering in different regions of cutter bar is varied. Header loss data which have been obtained from traditional 
method and two systems were analyzed by T test (paired samples) and Duncan that results revealed the difference 
between means of two equipment’s and traditional method is not significant; However in RI 1.6 and 0.78, difference 
between traditional method and two systems were more significant. As a result of high level of loss in RI 1.6 and 0.78, 
the accuracy of the system decreased. In this research, objective function was obtained by fitting the Multiple regression 
equation to determine the specifics of AG’ُs parameters by MATLAB software. During running AG by MATLAB, 2-5 
km/h and 0.5-2 m/s was estimated as minimum and maximum ranges of the Vc and Vr, respectively; the optimization 
levels of RI were determined 0.96, 1.02, 1.152, 1.2 and 1.44. 
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