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-YÌ.3 :Z\2 :1<�9& :Z\2 ÉY�Y{ Ä¯ ÉZ# Ä.O= (Y �80(Y dÌ & %1�'ZK" Ä1K·Y {Â2 %» É|*& ÄTK` Ä1�{ ,'Y ‡9m |2Z& �1.ÌOÌ» 

�& ¢·Z& :Z\2 Á{80|2Z& Ä12Y{ {ÂmÁ �1.ÌOÌ».
-$|2 $|ÌÆ· :Ä & % " (Y %� B& Á {Â 2 {Z A'Y % " Ä.O= ÉÁ� É{Z'( ÉZ# :Z\2 Á ZÆ¯�8 Ä¯ {Â2 Ä1�\2 Á {�H ÉY Ä"Â< Ä& %"

 Ä.O= (Y 0|2 Â·Z12Â< Z' Ä·ZM8 4�ÂG{Â2 :cu Á Y|m .
? ÌO78 Á Ä '9A8 %·Z671�Y |*= Ä'Z_ �& Ä\O& (�Z¯Z� |G�{ yZ�Y�& ~T; Ä" |Ì·Â8 É•8Y�1�Y É|*= 4Z8ZK" {�Â» �{ Ä\ÌpZA"M (Y 

{{�< %») .�Y  = % " ÉZ # Ä .O= �{ sM |'|2 d#Z¯ 0Â-.# NO1B» ?»YÂ3 �ÌrZ8 d78 d�Y ,\.» d&�2 IÂOH €'Z1" Ä¯ Y�q
{�Ì< ({ Á� ,'Y (Y Ä m�{ % MÌ¯ ? »Z3 Á{ yZ �Y �& %" ÉZ# Ä.O= %\Ì"Z\» %<|'{ XÌ�M 4|2 %TF*» É|*& ÄTK` YÌT78 ,'Y �

d;�< 4�ÂG LZ671�Y ?&Z= |*= 0Y9Ì» Á d&�2 IÂOH .|'{�< ¹ZA"Y ÄOu�» Á{ �{ 4Z�'Z»(M Á.
1(mY $|2 Ä12Y{�& %" ÉZ# Ä.O= %\Ì"Z\» %<|'{ XÌ�M É|*& ÄTK` dÆm LÁY ÄOu�»|2 Y� .|� ` + ' 4�Â6& ÄOu�» ,'Y

 Z& %;{Z68 ?»Z¯ ÉZÆ¯ÂO&6�{ Á �Z.Ì8 3|'{�< %&Z'(�Y �Y�\8 .?»Z2 Z#�Z.Ì86?»Z 2 %\Ì"Z \» Ä»|G 4|2 lÂ" :%� 'Z� º H(

 {Â& $|2 $|ÌÆ· Á YÌ.3 $|'{ :Z\2 ,~�Â1» $|'{ :Z\2 ,%p9m $|'{ :Z\2 ,$|.3 %�'Z� ºH( ,%p9m .?»Z 2 Z # É� Ì< $(Y| "Y
Z� |G�{d�Y ÉZ# Ä.O= LZ671�Y ?&Z= |*= |G�{ Á IÂOH Äm�{ ?»Z2 Ä ·ZF» {�Â» 4ZÌGÂ6H Á +�H {YÂ» |G�{ ,(�Z¯ .Ä"Â."

 L|» d;Z1�Y �<Á�{ Z& $9Ì"Z\» d2Y{�& 4ZÌO.3 ,Ìu �{ É�Ì<7000 | '{�< ¹ZA"Y %" ?.u ÉZ#|K� ?HY{ (Y Á.4Z 'Â17» b… �

 ?ÌK= (Y �^'{ ÉY9mY Ä& {YÂ» lÂ" �)" (Y Z# Ä"Â." |'{�< +Ì\M8 |pY( {YÂ» Á LZ2Â_ Á |'{ Ä»|G ÉZ# Ä.O= Á º·Z� %" .Ä .O= b…�

 hK= Ä¯ %M'�Z 8 YK` $|'{ Ä»|G ÉZ#"%� 'Z� ºH( ,%p9m %�'Z� ºH( Ä& %\'9Ì; %<|'{ Ä»|G 4|2 �)" (Y ,d�Y $|2 Ä1M< 
�< É|*& Ä1�{ $|2 $|ÌÆ· Á YÌ.3 $|'{ :Z\2 ,~�Â1» $|'{ :Z\2 ,%p9m $|'{ :Z\2 ,$|.3|'{ .4| 2 lÂ " �# (Y �Y�\8 �# �{

 Ä"Â." +' Ä»|G10Ä"Â." +' Á {Y(M ÉZ„; �{ %»�< ÂOÌ¯ 10|2 ${Y{ �Y�= Ä�Ì¯ ?HY{ �{ ¹�<ÂOÌ¯ ),Ä  Ì¯ ? HY{ ÉZ # Ä"Â."
 |"Y Ä1;�< �Y�= Z# |K� ~�Á �{ Á ?HY{ �{ Ä¯ d�Y ÉZ# Ä.O= ~'Y�2 ÄÌK2 .( d2c< (Y b_24Ä "Â." ,É�Ì< Ä"Â." 0Z»( (Y d3Z� 

Z*Ì3 ~'Y�2 Z8 |'{�< ZÂOB» º# Z& Ä»|G 4|2 lÂ" �# Ä�Ì¯ ?HY{ ÉZ# Ä"Â." Á { (M ÉZ„; ÉZ#"É(Z� ÄÌK2 % =YÁ ~'Y�2 ?i» 
{Â2 .%#Z^�'Z»(M sZÌ�M +' ÄOÌ�Â& ,$|»M d�|& ÉZ# Ä"Â." b…�){Á| u�{ É� Ì< $�Z6 3 4�|= Z& %\Ì"Z\» y�_40| G�{ (

|2 É�Ì< $�Z63 .Â& Á ,'(Â8 $|»M d�|& d&�2 �1.'�5Â_ $Z^1�{ ÄOÌ�)�1.'�Z¯Z� (�1»�Â 1 Ȳ�;� $Z^1 �{ ÄOÌ �Â& Á (�Z¯Z� |G�{

 |'{�< É�Ì< $(Y|"Y +�H ${Z» |G�{)| *»Z" % » LÂ O7» 0M +�H {YÂ» Y� LÂO7» �{ $|2 ?u {YÂ» ÄÌO¯ É(Z� |*= |hFGY �{.
| "Y $| 2 ? u LÂ O7» �{ Ä ¯ É|*= �Ì/ Á É|*= {YÂ» lÂ.A» (Y |*8�ZK3 +�H {YÂ» ,'Y .( | *= | G�{ Á d&� 2 IÂ OH Ä m�{

 |'{�< ,ÌÌ 8 ?'} {�Y|"Z1�Y ÉZÆ·Â»�; Y'�` (Y %·Z671�Y)13.(
1- P = POL / BX*100 
2- J = P-1 
3- PF = 79.3126*J / (J-35.5) 
4- QR = PF / POL 
5- Yield = 100 / QR 
6- R.S = Yield * 0.83 

ZA*'Y �{ Ä¯ 
= POL(�Z¯Z� |G�{ 
= BX YÂ» |G�{ +�H{ 

P=d&�2 IÂOH Äm�{ 
= PF EÌ768 �Â1¯Z; 
= QR %MÌ¯ |G�{ 
= Yield {�( �\2 |G�{ 
= R.S  $|2 ÄÌM68 |*= |G�{ .
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 2(Lh H �{ %\Ì"Z \» $| '{ XÌ�M ÉZ# %" Á º·  ÉZ# %" %MÌ¯ Ä�'ZT» �Â)*» Ä& d'Z»(M ¹Á{ ÄOu�»24(Y b _ d3Z � 
& %\Ì"Z\» d2Y{�& Z& %;{Z68 ?»Z¯ ÉZÆ¯ÂO& |�` +' 4�ÂG Ä5�{ Á �Z.Ì8 3|2 ¹ZA"Y �Y�\8 .º·Z� %" ÉZ# Ä.O= ?»Z2 Z#�Z.Ì8

 (Y | &3(Y | & º·Z� %" ÉZ# Ä.O= ,%\Ì"Z\» d2Y{�& d3Z� 24(Y |  & %p9m $|'{ XÌ�M %" ÉZ# Ä.O= ,%\Ì"Z\» d2Y{�& d3Z� 
24 $|'{ XÌ�M %" ÉZ# Ä.O= ,%\Ì"Z\» d2Y{�& d3Z� (Y | & ~�Â1» 24�{ |'| 2 $| '{ XÌ�M %" ÉZ# Ä.O= Á %\Ì"Z\» d2Y{�& 

(Y | &24%\Ì"Z\» d2Y{�& d3Z� .
|'{�< ¹ZA"Y 4Z�'Z»(M LÁY ÄOu�» €'Z1" ÉÁ� (Y ÄOu�» ,'Y .$| 2 $�Z 2Y 0M Ä & Ä ·ZT» ,'Y €'Z1" f7& �{ Ä¯ LÁY ÄOu�» €'Z1" YK`

 ,d�Y6Ä& %" ÉZ# Ä.O= %\Ì"Z\» 4Z»|G 4|2 lÂ" d�  $|2 É|*& ºÌ�T8 �'( %<|'{ XÌ�M Ä1�{ Ä� .
1(%p9m %\Ì"Z\» %<|'{ XÌ�M :Á % p9m %� 'Z� ºH( ‡9m %\'9Ì; 4Z»|G 4|2 mZ7· (Y Ä¯ %" ÉZ# Ä.O= ÄÌO¯ ?»Z2

|2Z& %p9m $|'{ :Z\2.
2(~�Â1» %\Ì"Z\» %<|'{ XÌ�M :$| .3 %�'Z� ºH( ‡9m %\'9Ì; 4Z»|G 4|2 mZ7· (Y Ä¯ %" ÉZ# Ä.O= ÄÌO¯ ?»Z2 Á

|2Z& ~�Â1» $|'{ :Z\2.
3(|'|2 %\Ì"Z\» %<|'{ XÌ�M :Á Y Ì.3 $| '{ :Z\2 ‡9m %\'9Ì; 4Z»|G 4|2 mZ7· (Y Ä¯ %" ÉZ# Ä.O= ÄÌO¯ ?»Z2

|2Z& $|2 $|ÌÆ·.
?»Z2 ÉY9mY Ä& Z# Ä"Â." 4Z'Â17» Á |'{�< ¹ZA"Y LÁY ÄOu�» É�Ì< Ä"Â." ÄÌK2 ÄOu�» ,'Y �{ É�Ì< Ä"Â." :% " ÉZ # Ä .O=

º·Z� Ä& $|'{ Ä»|G %" ÉZ# Ä.O= 4ÁZM8 ,'Y Z& ,|'{�< +Ì\M8 |pY( {YÂ» Á LZ2Â_ Á $|'{ Ä»|G ÉZ# Ä.O= ,3%<| '{ XÌ �M lÂ " 
|2 É|*& ºÌ�T8 5Z& |�2 YK` %\Ì"Z\» .�Y \8 �# �{4Ä"Â." 10Ä"Â." Á{ Á º·Z� %" %»�<ÂOÌ¯ 10XÌ �M lÂ" �# (Y %»�< ÂOÌ¯ 

Z# Ä"Â." Á sZB1"Y %\Ì"Z\» %<|'{ |*1;�<�Y�= Ä�Ì¯ ?HY{ Á {Y(M ÉYÂ# �{ % =YÁ ~'Y�2 Z& É(Z� ÄÌK2 dÆm .ÄOGZ; Ä&3d3Z � 
Ä"Â." +' d2Y{�& (Y | &10~'Y�2 Á{ �# (Y º·Z� %" ÉZ# Ä.O= (Y %»�<ÂOÌ¯)Ä�Ì¯ ?HY{ Á {Y(M ÉYÂ# ((Y b _ Á | '{�< sZB1"Y

 < $(Y|"Y +�H ${Z» |G�{ Á (�Z¯Z� |G�{ Á |2 É�Ì< $�Z63 ZÂOB» LZ6 71�Y ? &Z= | *= |G�{ Á d&�2 IÂOH Äm�{ Á É�Ì

 |'{�< {�ÁM�& .(Y b_ �Y�\8 �# �{ �Z¯ ,'Y24Y{|A» ,É�Y{�& Ä"Â." d3Z� "Á º·Z  %" ÉZ# Ä.O= ÉY�& 3%<|'{ XÌ�M Äm�{ lÂ" 
|'{�< ¹ZA"Y |'|2 Á ~�Â1» %p9m .�Y9;Y ¹�" (Y b"Z'�YÁ Ä'9A8 ÉY�&MSTAT-C �'ZT» Á |'{�< ${ZM1�Y ~�Â8 Z# ,Ì^"ZÌ» Ä

d;�< ¹ZA"Y ,\"Y{ 0Â»(M.

@$9 Á AËZf¿ 
LÁ|m b"Z'�YÁ Ä'9A8 €'Z1" 1LZ671�Y ?&Z= |*= |G�{ ,Ì*-.# Á d&�2 IÂOH Äm�{ ,Ì& {Y{ 0Z�" 6Ä»| G 4| 2 lÂ" 

?»Z2 %" ÉZ# Ä.O= %\Ì"Z\» :YÌ.3 :Z\2 ,~�Â1» :Z\2 ,%p9m :Z\2 ,$|.3 %�'Z� ºH( ,%p9m %�'Z� ºH( $| 2 $| ÌÆ· Á
(Y | &24LZ.1uY EF� �{ �Y{ %* » 4ÁZM8 %\Ì"Z\» d2Y{�& d3Z� 1%{�Y{ {ÂmÁ .
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 3Á|41:�NY ÄZ·Z8» h¿ZË�YÁ ÄË�K% ÄfgQ6|lÀW |lf�1 Á 69�l� ’#/Q Ä4�1 ÉÁ� Ê¿ ÉZÅ Ä /W Ê-Ì¿Z-» Ä»|f !|� ^#¿ 
�Y |Z9 3Z�$f�Y V9ZW24Ê-Ì¿Z-» 6�Y1�9 6�Z� 

0̈P==©h f*'R34905j c{-9

)*PT ª+a( c{-9 .'eL2V0 ~*'k 1Rk 1\-9

-'$=h511.764**1.207**

-0P]h26.935**0.295ns

?M8'35j 4'Q(100.6710.109

(%)C.V0.952.87

 ̈ 'g*P3 i=«d'=3

** ,�Y{ %* » �ZÌ�& ns �Y{ %* » �Ì/ 

| *= | G�{ Á d&�2 IÂOH Äm�{ ,%" ÉZ# Ä.O= �{ %\'9Ì; %<|'{ XÌ�M 0Y9Ì» d'Y9;Y Z& Ä¯ {Y{ 0Z�" Z# ,Ì^"ZÌ» Ä�'ZT» 
LÁ|m d�Y Ä1;Z' d#Z¯ LZ671�Y ?&Z=)2.(

?HY{ ‰Â�" (Y % Ì�Á EF� %<|'{ XÌ�M 0Y9Ì» d'Y9;Y Z& (Z 8�Â"Y ÉZ Æ.'9"M {Á�Á ÄAÌ1" �{ Á Ä1;�< �Y�= YÂ# Š� » �{ %" 
d�Y $|2 �1 '�� Á �11uY� %" 0Á�{ Ä& .${�ÁM�{ Ä8�Â"Y |*= 4�ÂG Ä& Á ${�¯ 9Ì·Á�|Ì# Y� %" %OHY{ {ÂmÂ» (�Z¯Z� ,(Z8�Â"Y ÉZÆ.'9"M

 |&Z' d#Z¯ %" (�Z¯Z� 0Y9Ì» Ä¯ Ä1�< XmÂ» ?.3 ,'Y Á.ÂOH Äm�{ d#Z¯ (�Z¯Z� d;Y Ä  ̄Y� q ,d �Y $| 2 f3Z& Y� d&�2 I
ÉZ Æ·Â»�; YK` LZ671�Y ?&Z= |*= Ä\ÌpZA"M (Y Á |'M %» d�|& d&�2 LÂO7» +�H ${Z» ?¯ Ä& (�Z¯Z� dK�" (Y d&�2 IÂOH

 ?&Z= |*= 0Y9Ì» d#Z¯ f3Z& †Â; �1»Y�Z_ Á{ d#Z¯ ,'Y �&Z*& ,{�Y{ d&�2 IÂOH Äm�{ Á (�Z¯Z� |G�{ Z& %.ÌT�» ÄF&Y� ,{�Y|"Z1�Y

Yd�Y $|2 LZ671�.
Â*' Á %»Á9'Y ~�Â8 %Æ&Z�» J�Y9<)1993 (Ä m�{ d ;Y ,€'Z 1" , 'Y Z & 0{Â& Â�.# ,.t Ä¯ d�Y $|2 ��1*» IÂ6H ,'Y �{

|"Y Ä1�"Y{ É|3Z68 �»Y +' 0Z»( d2c< Z& Y� LZ671�Y ?&Z= |*= |G�{ Á d&�2 IÂOH .d ;Y d#Z¯ É|3Z68 Á ºÌT1�» ZZK8�Y

 %<|'{ XÌ�M 0Y9Ì» Z& %" %MÌ¯ Z & Á 0Z »( d 2c< Z & Á ${Â & %”F& 4ZMG ,'Y d;Y ÄÌ·ÁY ÉZÆ13Z� �{ Ä¯ d�Y É�Â` Z# Ä.O= 
h.3 Ä8�Â"Y ÉZ#|*= d'Y9;Y"d�Y Ä12Y{ É|'|2 d'Y9;Y .

3Á|42:[Ì9 3Z�$f�Y V9ZW |ÀW |f�1 Á 69�� ’#/Q Ä4�1 [Ì\¿ZÌ» ÄDËZ'»6�1 Êl¿ ÉZlÅ Ä /W Ê-Ë�Ì§ !Z»|f !|� ^#¿ 
249 �Y hY 6�Z� Ê-Ì¿Z-» 6�Y1� 

?M8'35j 4'̂ -'$=h)*PT ª+a( c{-9.'eL2V0 ~*'k 1Rk 1\-9

?}<{ ?M8'V :(588.53 a*12.25 a

K1$% ?M8'V :(585.7 b11.56 b

?}<{ K189 §']T88a12.17 a

¬V+23 K189 §']T85.76 b11.49 b

#=$% K189 §']T84.13 c10.86 c

K1T K1=lϟ83.64 c10.74 c
*

EF� �{ �^'|\' Z& �Y{ %* » 4ÁZM8 |*2Z& %» }�1�» :Á�u ÉY�Y{ Ä¯ É{Y|3Y 0Â1� �# �{5%|"�Y|" 

LÁ|m �{ Ä¯ Ä"Â^"Z.# 2,Ì^"Z Ì» Ä� 'ZT» Ä & ÄmÂ8 Z& %p9m $|'{ :Z\2 Á %p9m %�'Z� ºH( ÉZ# Ä»|G 4|2 d�Y $|»M 
Á d&�2 IÂOH Äm�{LZ.1uY EF� �{ %MÌ¯ d;Y ,'�1.¯ Z& LZ671�Y ?&Z= |*= |G�{ 5$Á� < �{ |G�{ aÁ | "Y Ä 1;�< �Y� = 

$Á�< �{ %MÌ¯ d;Y ,'�1�Ì& Z& $|2 $|ÌÆ· Á YÌ.3 $|'{ :Z\2 ÉZ# Ä»|G 4|2cZ & ~�Â1» $|'{ :Z\2 Á $|.3 %�'Z� ºH( Á



+˹˻˻

 $Á�< �{ %* ' $Á�< Á{ ,'Y ,Ì& %MÌ¯ d;YbZ*& d�Y $|2 a=YÁ $|2 +Ì\M8 ÉZÆ#Á�< ,4ÁZM1» %MÌ¯ ÉZ# d;Y Ä& ÄmÂ8 Z& ,'Y�&a,
bÁc$| 2 É| *& ÄTK` |'|2 Á ~�Â1» ,%p9m %\Ì"Z\» %<|'{ XÌ�M XÌ8�8 Ä& %\Ì"Z\» %<|'{ XÌ�M Äm�{ lÂ" Ä� 4�ÂG Ä& 

h'} Ä¯ d�Y"{{�^Ì» 0ZÌ& .
1-%p9m %\Ì"Z\» %<|'{ XÌ�M :7· (Y Ä¯ |'{�< †h8Y %'Z# %" Ä.O= Ä& %� 'Z� º H( ÉZ # %" ‡9m %\'9Ì; 4Z»|G 4|2 mZ

|"{Â& %p9m $|'{ :Z\2 Z' Á %p9m.
2-~�Â1» %\Ì"Z\» %<|'{ XÌ�M :%� 'Z� º H( ÉZ# %" ‡9m %\'9Ì; 4Z»|G 4|2 mZ7· (Y Ä¯ |'{�< †h8Y %'Z# %" Ä.O= Ä&

|"{Â& ~�Â1» $|'{ :Z\2 Z' Á $|.3.
3-|'|2 %\Ì"Z\» %<|'{ XÌ�M :%'Z# %" Ä.O= Ä& Z ' Á YÌ.3 $|'{ :Z\2 ÉZ# %" ‡9m 4Z»|G 4|2 mZ7· (Y Ä¯ |'{�< †h8Y 

|"{Â& $|2 $|ÌÆ·.
$�Z.2 LÁ|m 3% " ,Ì& %MÌ¯ Ä�'ZT» �Â)*» Ä& Ä»Y{Y �{ Ä¯ 4Z�'Z»(M ¹Á{ ÄOu�» $|2 É�Ì< $(Y|"Y ÉZ#�Â1¯Z; ?ÌO78 Ä'9A8 

A"Y |'|2 Á ~�Â1» ,%p9m %\Ì"Z\» $|'{ XÌ�M ÉZ# %" Á º·Z� ÉZ# |#{ %» 0Z�" ,|'{�< ¹Z .{Â 2 % » $|#Z� » Ä¯ É�ÂF"Z.#

d�Y $|2 �Y{ %* » NO1B» ÉZ#�Z.Ì8 �ÌrZ8 d78 LZ671�Y ?&Z= |*= |*= |G�{ Á d&�2 IÂOH Äm�{.
,Ì& %MÌ¯ Ä�'ZT» �Â)*» Ä& Ä»Y{Y �{ Ä¯ 4Z�'Z»(M ¹Á{ ÄOu�» ÉZ# ${Y{ b"Z'�YÁ Ä'9A8 €'Z1" 5% " ÉZ # Ä .O= % * ' �Z.Ì8 

º·Z� �{3Á24�{ |'|2 Á ~�Â1» ,%p9m %\Ì"Z\» $|'{ XÌ�M ÉZ# Ä.O= Á d2Y{�& (Y | & d3Z� 24¹ZA"Y d2Y{�& (Y | & d3Z� 
| G�{ + ' LZ .1uY EF� �{ 0Z»( d2c< Z& Z#�Z.Ì8 LZ671�Y ?&Z= |G�{ Á d&�2 IÂOH Äm�{ ,Ì& Ä¯ |#{ %» 0Z�" ,|'{�<

 LÁ|m {�Y{ {ÂmÁ �Y{ %* » 4ÁZM8)3.(

3Á|43:Ã|lË1 jÌl�M ^#l¿ Äl� Á X·Zl� ÉZlÅ Ä /W 3Z�$f�Y V9ZW |ÀW |f�1 Á 69�� ’#/Q Ä4�1 h¿ZË�YÁ ÄË�K% ÄfgQ
 3gQ �1 Ê-Ì¿Z-»24Ê-Ì¿Z-» 6�Y1�9 �Y |Z9 6�Z� 

0̈P==©h f*'R34905j c{-9

)*PT ª+a( c{-9 .'eL2V0 ~*'k 1Rk 1\-9

-'$=h418.98**1.58**

-0P]h25.42**0.188ns

?M8'35j 4'Q(80.5530.103

(%)C.V0.852.7

 ̈ 'g*P3 i=«d'=3

** ,�Y{ %* » �ZÌ�& ns �Y{ %* » �Ì/ 

LÁ|m �{ Ä¯ Ä"Â^"Z.# 4ÌS8 |"Á� d�Y $|»M Lh H �{ ÉZ # Ä .O= LZ6 71�Y ?&Z= |G�{ Á d&�2 IÂOH Äm�{ 4Y�Ì24
d�Y Ä12Y{ º¯ d#Z¯ %p9m $|'{ XÌ�M Á º·Z� ÉZ# %" �{ d2Y{�& (Y | & LÁY d3Z� .4ZÌGÂ6 H ,'Y ,Ì^"ZÌ» 4ÁZM8 Ä\'�ÂF&

 �{ º·Z� ÉZ# %" Ä.O= �{3�{ º·  ÉZ# %" Á d2Y{�& (Y | & d3Z� 24d2Y{�& (Y | & d3Z� EF � �{ % p9m $| '{ XÌ�M Á

LZ.1uY1%Á5%h.3 %\Ì"Z\» %<|'{ XÌ�M Äm�{ d'Y9;Y Z& Z»Y d�Y $|�" �Y{ %* »"(Y | & 24d ;Y % MÌ¯ �'{Z T» ,d3Z � 
,Ì .# Á ~�Â1» %\Ì"Z\» %<|'{ XÌ�M ,Ì& %MÌ  ̄4ZÌG Â6H ,Ì^"ZÌ» Ä�'ZT» �{ 4Y�ÌÌS8 ,'Y |"Á� Ä\'�ÂF& ,d�Y Ä12Y{ É{Z'(

�M ,Ì& �Â` �{ |'|2 %<|'{ XÌ24LZ.1uY EF� �{ �Y{ %* » 4ÁZM8 Z#�Z.Ì8 ÄÌT& Z& d2Y{�& (Y | & d3Z� 5%d�Y $|2 {ZA'Y.

3Á|44:jÌl�M :l/f;» !Zl4�1 Á X·Zl� Êl¿ ÉZÅ Ä /W [Ì9 3Z�$f�Y V9ZW |ÀW |f�1 Á 69�� ’#/Q Ä4�1 [Ì\¿ZÌ» ÄDËZ'»

 3gQ �1 Ê-Ì¿Z-» ÊJ|Ë1246�Y1�9 �Y |Z9 6�Z� 
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?M8'35j 4'^-'$=h)*PT ª+a( c{-9.'eL2V0 ~*'k 1Rk 1\-9

)T09P* 50 1g* )%'V 3¤:ϟ'V ?d90a*12.53 a

)T09P* 50 1g* )%'V 24 ¤:ϟ'V ?d89.03 a12.36 a

)T09P* 50 1g* )%'V 24 ¤?}<{ K189 ®=Vj88.27 a12.21 a

)T09P* 50 1g* )%'V 24 ¤¬V+23 K189 ®=Vj85.73 b11.5 b

)T09P* 50 1g* )%'V 24 ¤181T K189 ®=Vj83.88 c 10.78c
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Determination of cane billets quality standard in mechanical harvesting of sugar cane 

H. Mohammed qasem nejad maleki1 and M. A. Asoodar2

Abstract  
In order to determine the billet quality under mechanical sugar cane harvesting for 

economical evaluation this experiment was carried out in khozeston agro industrial co. Effective 
factors on cane quality in mechanical harvesting include  a) billet length average b) billet damage 
degree. for classification of damaged billet a randomized complete block design with six grades of 
physical damage, i.e. light abrasion, heavy abrasion, light split, medium split, heavy split and 
shatter was applied with three replications. In order comparison quality loss between sound billets 
and damage billets during 24 hours from harvest a second trial with randomized completed block 
design and three replications was carried out in the continuation of this experiment. Treatments 
were sound billets with two times, after 3 and 24 hours and three damage grades after 24 hours 
from harvest. Damaged billets were classified on the basis of physical damage intensity. purity 
and refined sugar were calculated by measuring Brix and Pol. Results indicated significant 
differences between the treatments in purity and refined sugar. Means comparison indicated that 
six type of physical damage were classified in three grades of quality damage, i.e. light, medium 
and heavy. The results of the second trial indicate that quality loss was lower from first 24 hours 
between sound billets and light damaged billets. Bad damaged billets, i.e. medium and heavy, 
showed faster deterioration than others and the differences between treatments were become 
significant.                                           
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