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Emr =5$K¿Z$» ÉZ�y d^0¿ 

R=ÃZKf�{ Ã{�Z](%) 
Q=|#] ÄL�{ ÃZKf�{ d$+�|(kg/h) 

Nij =ÄL�{ Ã*$» {Y|.eiÄL�{ Ê#$� {�Y! Ä¯ jd�Y Ã|� 
Ni=L�{ ÉZ9 Ã*$» {Y|.e Äi5$�Z» Ä] Ã|� {�Y! 

¦ iN=ÃZKf�{ Ä] Ã|� {�Y! ÉZ9 Ã*$» {Y|.e '¯ 
Pgi =ÄL�{ Ã*$» d^0¿iÄL�{ Ê#�� Ä] Ã|� {�Y! ÉZ9 Ã*$» '¯ Ä] i
Ngi =ÄL�{ Ã*$» {Y|.eiÄL�{ Ê#$� {�Y! M$v7 �*& Ä] Ä¯ id�Y Ã|� 
Nti =ÄL�{ Ê#$� Ä] Ã|� {�Y! Ã*$» '¯ {Y|.ei
Wi=Ê¿�! `]Ze 
Ki=ÄL�{ Ê^0¿ )��Yi
Pi=Ã�Y|  ÉZ9 Ã*$» d^0¿iÉ|#] ÄL�{ Y!�� �{ Z9 Ã*$» '¯ Ä] 
Gi=Ã�Y|¿Y Ã*$» É|#] ÄL�{ dR��i)dRZ� �{ i�B*6$¯(
wi=ÄL�{ Ê#$� �{ Ã*$» '¯ "�!i
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#Á!$1- Â=»Ze [@� #ZHe�2 0>ËJÌK sZw`R» 01�' 
ÄL�{ 3)59-72(ÄL�{ 2)73-86(ÄL�{1)87-105( ÊCËZ$+ ÄU<�» 

max min avg SDmax min avg SDmax min avg SD
Ê4+Y ÉZ9��( 5$K¿Z$»

(mm) 
72 592/668/386739/8067/48/998/864/9149/3

É{*%R ��((mm) 3/808/617/693/69/92744/8311/57/102 83925/5
Ê�|#9 ��( 5$K¿Z$»

(mm) 
9/749/593/6762/32/883/737/8115/47/100 5/856/9143/3

dË!�¯(%) 5/929/965/9612/19/94999/971/198975/993/0
i�L(g) 3/194 2/101 3/151 1/261/328 3/190 1/263 8/443/493 3/299 5/253 5/47

@ju(cm3)200 100 165 2/32430 205 5/291 8/59600 300 3/392 2/55
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Citrus grading with centrifugal and gravitational force 
 

R. tabatabaekoloor 
S.J. Hashemi 

 

Abstract 
A citrus size grading machine was developed and evaluated. Rotation of a semi-conical 
surface disc resulted in centrifugal and gravitational force to move fruit to the disc 
periphery. A metering board with gaps of increasing size arranged along the periphery 
of the disc. Fruits are fed onto one section of the rotating disc and move toward the 
periphery until contact with the metering board is attained. Otherwise, the tangential 
force rolls the fruit along the metering board were they are sized and allowed to drop 
through gaps. Experiment was conducted on oranges (Thompson variety) at four disc 
speed (30, 35, 40 and 45 rpm) and performance parameters such as, mean error ratio, 
efficiency and throughput capacity was determined. Results showed that the best 
performance was obtained at the disc speed of 40 rpm with mean error ratio of 11.1%, 
efficiency of 94% and throughput capacity of 1012 kg/h.  
 
Keywords: grading machine, sorting, citrus, centrifugal force 
 


