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1- Monro 
2- Bryan 
3- Gear Up Throttle Down (GUTD) 
4- Randy taylor 
5-Baker  
6- Wismer 
7-Luth  
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1- Dimensionless ratio 
2- Split Plot 
3- Randomized Complete Block (RCB) 
4- Main-treatment 
5- Sub- treatment 
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Ê» 5Z$f7Y 89% �{ d%Y ok"» �Â]@» 5Á|* �Y  Y¿Z<~ |I{1%ydy % F�^» OTY|7 mdfk» �#{ZE» ¾Ì] Z9 Ãv#Á �{ É|W<.gZ»

{�Y{ {Â*Á É�Y{ Ê<=» FÔfyY �ÂfGY�' LÂ¿ mdfk» rÂ9%.
&Ì/» �Ìcx' F�^» OTY|7 �] É�ZG dyÂ% Ãv#Á Ê<=» É|<.gZ» Ê<=» �Ìcx' @Ì¿ �ÂfGZ§ Á{ ¾#Y O]ZEf» �cY d%Y Ã{Â] �Y{ OTY|7 �] É�Y{

dyÂ% F�^» Ãv#Á Ã{Z% -�Z.Q  ] {�Y{ É|<.gZ» &Ì/» �'5Z$f7Y  ] É�ZG99%ÉÁ� �] dy % F�^» OTY|7 Ãv#Á �Ìcx' É|<.gZ»

�Y{ �ÂfGY�' Á{ ¾#Y Á Ã{  �Y_³ » ÉYdyÂ% F�^ |<f>I Ê'ÁZ¨f» Ãv#Á. *Â' Z] ]Ê»  d�Z7 B#Zf¿  O»ZQ Á{  G d¨³ (YÂ'
&Ì/» �] �ÂfGY�' LÂ¿ Á É�ZG F�^» OTY|7 ÉÁ� Ãv#Á dyÂ% d%Y Ã{Â] �c“» É|<.gZ».
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 5Á|*)1:(B#Zf¿�ÂfGY�' �{ É|<.gZ» Ãv#Á dyÂ% F�^» Á Ãv#Á Éu�¿Y (Â»�DMF285 
É|<.gZ» Ãv#Á Éu�¿Y)kWh/L(»Ãv#Á dyÂ% F�^ É|<.gZ»

L/kWh(
»Ì(Y@ZI `�~ s@Jg )

%(

e3e2e1e3e2e1e3e2e1É�ZG 89%

Ã|¿{ Ã�Z$� 

661/0117/1117/1513/1895/0895/0151515L2

885/0537/1604/1129/1651/0623/0151515L3

066/0858/194/1938/0538/0515/0151314L4

246/1104/232/2802/0475/0431/01387H1

547/1647/194/1646/0595/0515/0965H2

e1He2Áe3 ] '�'ÌZ:Ã{�Âk¿ [k� ¾Ì»� 89% HdgZ¨%D 89%ÁÃ{�  [k� ¾Ì»� 89%+,>#{ Ã{�Ây 
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 5Á|*)2: (B#Zf¿ �Â GY�' �{ É|<.gZ» Ãv#Á dyÂ% F�^» Á É|<.gZ» Ãv#Á Éu�¿Y (Â»�D ITM750 
É|<.gZ» Ãv#Á Éu�¿Y)kWh/L(É|<.gZ» Ãv#Á dyÂ% F�^» 

)L/kWh(
»Ì(Y@ZI `�~ s@Jg )

%(

e3e2E1e3e2e1e3e2e1�ZG 89% 

Ã�Z$�

Ã|¿{ 

824/
0

399/
1

422/
1

213/1714/
0

703/0151515L2

067/
1

81/1856/
1

937/0552/
0

538/0151515L3

288/
1

81/1898/
1

776/0552/
0

526/0121012L4

696/
0

05/1267/
1

436/1952/
0

789/0151514H1

202/
1

7/1924/
1

832/0588/
0

519/0151514H2

52/109/2034/
2

658/0434/
0

489/012810H3

422/
1

82/1991/
1

703/0549/
0

502/01079H4

e1He2Áe3'�'  ]ÌZ:� 89% HdgZ¨%D 89%Ã{�Âk¿ [k� ¾Ì»ÁÃ{�Ây [k� ¾Ì»� 89%+,>#{ Ã{�Â 

5Á|*)3: ( #@A' dyÂ% F�^» OTY|7  ] wÂ]�» ?¿Z#�YÁ Ãv#Á dQ�W%�{ É|W<.gZ» �ÂW'Â»  ^Wk"»)L/KWh (rÂ9W% �{
&Ì/» mdfk» �Â GY�' LÂ¿ Á É�ZG )Z] �]Y�] -Y�ÌÌJ' Z#�i42/1|�� (
-Y�ÌÌJ' K]Z<» É{Y�D -Z*�{ -Z=]�» LÂ$A» »-Z=]�» ¾Ì!¿ZÌ sF

�Y�M' 2002/0001/060/0
&Ì/» É�ZG(e) 2162/008/054/46



Êd�Y ÃZ.f�YeE4007/0002/0-
�ÂfGY�'(T) 1002/0002/095/41



O]ZEf»�cY e) *( t2002/0001/074/21



ÊQ�§ ÃZ.f�Y)Et(60001/0000047/0


5Z$f7Y Z] Ê<=» FÔfyY {Â*Á99%
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5Á|*)4:(¾Ì!¿ZÌ»  >#ZE» dy % F�^» OTY|7 ÉZI Ãv#Á dQ�%�{ É|<.gZ» �Â'Â»  ^k"»)L/KWh (mWdfk» rÂ9W% �{
&Ì/» GY�' LÂ¿ Á É�ZG�Â 
LÂ¿ &Ì/» É�ZG 

�ÂfGY�' 
dgZ¨%D zZy [k� Ã{�Âk¿ zZy [k� Ã{�Â �ÂfGY�' ¾Ì!¿ZÌ» 

MF285 4233/0B+4530/0B6573/0A511/0a

ITM750 4770/0B4690/0B6557/0A534/0b

¾Ì!¿ZÌ»)&Ì/»(450/0a¶461/0a657/0b-

+¾Ì!¿ZÌ» H|�@] z�f"» FÁ�7 Z] ZI FÔfyY ÉY�Y{ É�Z»D ��¿ �Y Ê<=» |<�Z] Ê$¿ �Y{)¾M¿Y{1.(% 
¶¾Ì!¿ZÌ» &Ì/» LÂ¿ ¾Ì!¿ZÌ» m#{� �{ ,~ÂG  ]Z"» FÁ�7 Z] ÉZI FÔfyY ÉY�Y{ É�Z»D ��¿ �Y HÉ�ZG Ê<=» |<�Z] Ê$¿ �Y{ ).¿Y{ ¾M

1(%

5Á|* )4(�Y{Â$¿ Á)1(¾Ì!¿ZÌ»  >#ZE» dy % F�^» OTY|7 HÉZI Ãv#Á Á �ÂWfGY�' LÂW¿ mWdfk» rÂ9W% �{ �ÂWfGY�' É|W<.gZ»

&Ì/» mdfk» &#Y�� 5Z$f7Y 89% �{ HÉ�ZG1%|I|Ì» (Z"¿ Z9y .FÔfyY {Â*Á ddQ Ê<=» dy W% F�^W» OTY|W7 �#{ZE» �{ �Y{
 &Ì/» mdfk» &#Y�� �{ É|<.gZ» HÉ�ZG Ê» ��¿  ] &ÌW/» ¾W#Y É�ZWf§� -ZÌ�Â^Wy �{ FÔfyY {Â*Á �cY �{ |%� ÉZW]y�~ ZW] ZWI

 �ÂfGY�' Á{ ¾#Y z�/» <Y$I ÁÌa �{ FÔfyY {Â*Á ¾Ì|<]�MÉ�ÂfGY�' ZIH|�Z] �ZG �Y|E»  ]  f>]YÁ Ê§�^» dyÂ% �Y|E» Y�#� |WÌ¨»

 &Ì/» �{ Á {�Y{ Ã|� UZA¿Y Z¨d' {Ô$Q d%Y �'pZ] s@Jg (Y@Ì»  G ÊCZI [#�Y{ É�f"Ì] -�|T -) WM<#Y (Á|W]  dW�Z§ ,W#�{ Ê<=#

Ê» Ny�~ �ÂfGY�' ÉZ]y�~ |I{ UZA¿Y Y� É�ZG �ÂfGY�' Á |W<<G ÊW» F�^W» dyÂW% |W<#Z$¿.(]2H1[.&ÌW/» |W<¿Z» ÊCZW]9Ì/»

zZy [k� Ã{�Z] Ã{�Ây Ê» NIZG Y� Ê""G |<I{ .F�^» Ã{�Z] Z] dyÂ% F�^W» (Y@WÌ» Y_Wg H{�Y{ ?WMQ  9]Y� Ê""G dyÂW% �{
&Ì/» s@Jg (Y@Ì»  G ÊCZI�#�'{Z d%Y ]Ì{Â] |IYÂy �f" .Z] Ã|»D d%|] B#Zf¿ É|¿Y� &%Â' Ã|»D d%|] -ZEÌE/' �Âd#Z'(Â>¿Z* Á1

¿Ì@{�Y{ Ê!<IZ$I .
3-3-�~¯Y'[ <]ZË��Y ÉM�¿Y Ã}ËÁ dO�� �{ É'K^:Z" É�Z  P0fQ" |ËY�) Á �Â%Â" Ä Q�" )É�Z  de� (

�Âf¯Y�% fÂ¿ Á
5Á|*)5(A' #@ �ƒGY|7  ] wÂ]�» ?¿Z#�YÁ Éu�¿Y Ãv#Á &Ì/» mdfk» rÂ9% �{ É|<.gZ» ÊW» (Z"W¿ Y� �ÂfGY�' LÂ¿ Á É�ZG |WI{

 5Z$f7Y 89% �{ d%Y ok"» �Â]@» 5Á|* �Y  Y¿Z<~1%HÃvW#Á Éu�¿Y �ƒGY|7 mdfk» �#{ZE» ¾Ì] Z9y LÂW¿ mWdfk» rÂ9W% �{
FÔfyY H�ÂfGY�' Ê<=» {�Y{ {Â*Á É�Y{.
&Ì/» �Ìcx' ZG�ƒGY|7 �] É� Éu�¿Y Ãv#Á Ê<=» É|<.gZ» �ƒGY|W7 �W] É�Y{ ÊW<=» �ÌcxW' @WÌ¿ �ÂfGZ§ Á{ ¾#Y O]ZEf» �cY d%Y Ã{Â] �Y{ 

Éu�¿Y Ãv#Á &Ì/» O»ZQ Á{�cY  G d¨³ (YÂfÌ»  d�Z7 B#Zf¿  ]  *Â' Z] ¾#Y�]Z<] {�Y{ É|<.gZ» �ƒGY|W7 ÉÁ��W] �ÂWfGY�' LÂW¿ Á É�ZWG 
Éu�¿Y Ãv#Á Y Ã{Â] �cÂ» É|<.gZ»d%.

¾Ì!¿ZÌ»  >#ZE» d]* (Â»�D �Y ZI 5ZW$f7Y 89W% �{ ¾WM¿Y{ ÉY  W<»Y{ |<~1%Ã{Z¨fW%Y |W#{�³.5Á|W* )6(¾Ì!¿ZWÌ»  >W#ZE» ÉZWI

�ƒGY|7 Éu�¿Y Ãv#Á �ÂfGY�' LÂ¿ mdfk» rÂ9% �{ �ÂfGY�' É|<.gZ» &Ì/» mdfk» &#Y�� Á5Z$f7Y 89%�{ É�ZG 1%ÊW» |W�Z] .dWdQ

 FÔfyY {Â*Á Ê<=» {ZE» �{ �Y{�ƒGY|7 �#Éu�¿Y Ãv#Á &Ì/» mdfk» &#Y�� �{ É|<.gZ» Ê» ��¿  ] É�ZG �{ FÔfWyY {ÂW*Á �WcY �{ |%�
 &Ì/» ¾#Y É�Zf§� -ZÌ�Â^y `�~ Z] ZI É|<]�MÌa Á z�/» ÉZI)Á H(�ÁH,Ìf%p {Z=]Y ({Â] -ÁZ¨f»(...Á{ ¾#Y �ÂWfGY�' |W�Z].ZW] 

1- Johnson 
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 5Á|*  *Â')7(�ÂfGY�' {�Md$Q ZI�{�Z$Ì' Á{ ¾#Y)gZ¨%D zZy Á d[k� Ã{�Âk¿(UÂ% �Z$Ì' Z] )zZy [kW� Ã{�ÂWy (ÊW<=» �Y{ Ã|W�

d%Y Gg{Ì» (D OÊ|¿YÂ'|�Z] �#� O»YÂQ 
mgY-ZaÌ#({Â] ¾�ƒGY|7 (YÂ' Á{  ] d.>¿ H&Ì/» ¾#Y �{ É|<.gZ» �!#{ &Ì/» 
j-Ê"9dn d»ÁZE» ({Â] pZ] 
t-N#Y@§Y Ã|<<G {Á|/» O»ZQ N"G ÉÁ�Ì¿ É|<.gZ»)Ã{Á /»s@Jg15%(ZW] B#ZWf¿ ¾#Y�W!#{ &ÌW/» Á{  ] d.>¿ &Ì/» ¾#Y �{

�Âd#Z' É|¿Y� &%Â' Ã|»D d%|] B#Zf¿ {�Y{ Ê!<IZ$I GÊ»|�Z]  f¨³ ¾#Y ‘|� �] ÊdÌg{ |¿YÂ'.
Z] X]Z9» 5Á|*)6(�Y{ $¿ ¾Ì<Y$I Á)2(Ê<=» -ÁZ¨' Ãv#Á Éu�¿Y �ƒGY|7 ¾Ì] �Y{  W¿Â³  W] mWdfk» ÉZWI�Z$Ì' �{ É|W<.gZ» ÉY

Ê» |�Z] Ê>» �ÂfGY�'  G �ƒGY|7 Z] ¾%Â³�§ Éu�¿Y É|<.gZ»v#Á36/2ÂdÌG -YÁ Éu�W¿Y �Y|WE» ¾#�f"Ì] �fÌg �] dQZ% �{ É|W<.gZ» ÃvW#Á
 {�Y{ Y� dgZ¨%D 89%.|<G  Ì*Â' Y� �»Y ¾#Y |¿YÂf] |#Z� Êd»ZQ Êd.T Ã|� |ÌT ÉZI d#{Á|/» (Z$I)Á dgZ¨W%D É�ZG 89% Á{  ] �³Y

 9% �{ (Â~ {Â�  *Â' Ã{�Ây [k� s@WJg �Y �ÁZWA' OÌg|W] �ÂWfGY�' (YÂW' N#Y@§Y d#{Á|/» Z] Ã{�Ây [k� 815Á�W]Á� |W��{ 
Ê» �'�#{ d#{Á|/» ¾WWW#Y  ] dgZ¨%D 89W% �{ ÊWgÁ [#|W�Ê»W» dgZ¨W%D 89% �{ (YÂ' N#Y@§Y hQZ] ¾#Y Y_g [#|Ì%�ÊÁ |W�

|#{�!Ì» 89% ¾#Y �{ Ãv#Á Éu�¿Y N#Y@§Y hQZ] (D |»ZÌa (d%Y.
µÁ'7)5:(2%ÄË1 �~¯Y'[ Ä] qÂ]�" =¿ZË�YÁ ÉM�¿Y Ã}ËÁ É'K^:Z" �Â(%Â" Ä (Q�" dO�� �{ |ËY�() �{

 �Âf¯Y�% fÂ¿ Á É�Z¯ de� P0fQ" )Z] �]Y�] JY�**$% CË�z56/1'S�{ (
JY�**$% .]ZK" É{Y�; JZ7�{ fÂ(((((((¼2"

JZZ]�" 
¾*´¿Z(((((((*"

JZZ]�" 
Fs 

�Y�A% 2018/0009/066/0
|*!" É�Z¯(e) 282/191/017/67**

<0SY ÃZ^f)YEe4054/0014/0-
�Âf¯Y�%T1058/0058/002/61**
/]Z@f"�RY e) *(

t
2057/0029/007/30**

<O�§ ÃZ^f)Y)Et(6006/0001/0
**FÔfyY {Â*Á Ê<=» 5Z$f7Y Z] �Y{99%

µÁ'7)6: (¾*´¿Z*" Ä�ËZ@" Ã}ËÁ ÉM�¿ Y�~¯Y'[ ÉZ, (� P(0fQ" |ËY�) �{ �{ É'K^:Z" fÂ(¿ Á É�Z(¯ de
�Âf¯Y�%.
fÂ¿ |*!" É�Z¯  

�ÂfGY�'

d:Z¨�; mZN YQ) ÂQ¿

Ã{� 
mZN YQ) �ÂN

Ã{ 
¾*´¿Z(((((((*"

�Âf¯Y�% 
MF285 36/2A+21/2A52/1B03/2a++ 

ITM750 09/2A13/2A52/1B92/1b

¾*´¿Z*")|*!"(23/2a¶17/2a53/1b-
+¾Ì!¿ZÌ» H|�@] z�f"» FÁ�7 Z] ZI FÔfyY ÉY�Y{ É�Z»D ��¿ �YÊ<=» |<�Z] Ê$¿ �Y{)¾M¿Y{1.(% 
¶¾Ì!¿ZÌ» &Ì/» LÂ¿ ¾Ì!¿ZÌ» m#{� �{ ,~ÂG  ]  ]Z"» FÁ�7 Z] ÉZI FÔfyY ÉY�Y{ É�Z»D ��¿ �Y HÉ�ZG Ê<=» |<�Z] Ê$¿ �Y{).
¾M¿Y{1.(% 

++¾Ì!¿ZÌ» FÔfyY ÉY�Y{ É�Z»D ��¿ �Y H�ÂfGY�' LÂ¿ ¾Ì!¿ZÌ» m#{� �{ ,~ÂG  ]Z"» FÁ�7 Z] ÊCZI Ê<=» �Y{

 |�Z] Ê$¿)¾M¿Y{1.(% 
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µÁ'7)7: (" Ä�ËZ@"*´¿*¾BÂ("�; �{ m�(!" ÉZ(ÆN�W X1$: 'S�{ ÉZ, <�(¯�Z] )

`�¯ d*0]Zb (�~¯Y'[ �{ BYÂ% |ËY�) Á �Âf¯Y�% É'K^:Z"�Âf¯Y % fÂ¿ Á É�Z  P0fQ".

fÂ¿ |*!" É�Z¯ 
�ÂfGY�'

d:Z¨�; mZN YQ) ÂQ¿

Ã{� 
mZN YQ) �ÂN

Ã{ 
¾*´¿Z(((((((*"

�Âf¯Y�% 
MF285 53/12AB+97/11B53/14A01/13a++ 

ITM750 43/11A73/10B8/12AB 65/11b

¾*´¿Z*")|*!"

(
98/11a¶35/11a67/13b-

+¾Ì!¿ZÌ» H|�@] z�f"» FÁ�7 Z] ZI FÔfyY ÉY�Y{ É�Z»D ��¿ �YÊ<=» |<�Z] Ê$¿ �Y{)¾M¿Y{1.(% 
¶¾Ì!¿ZÌ»  ]  ]Z"» FÁ�7 Z] ÉZI &Ì/» LÂ¿ ¾Ì!¿ZÌ» m#{� �{ ,~ÂG FÔfyY ÉY�Y{ É�Z»D ��¿ �Y HÉ�ZG Ê<=» |<�Z] Ê$¿ �Y{ ).
 ¾M¿Y{1(%

µÁ'7)8: (ÄË12% BÂ"�; �{ m�!" ÉZÆN�W X1$: 'S�{ Ä] qÂ]�" =¿ZË�YÁ <�(¯�Z] )

`�¯ d*0]Zb (�~¯Y'[ �{ BYÂ% �Âf¯ % fÂ¿ Á É�Z¯ P0fQ" |ËY�) Á �Âf¯Y�% É'K^:Z")'(S�{

**$% Z] �]Y�] JY�03/2(

JY�**$% .]ZK" É{Y�; JZ7�{ fÂ(((((((¼2"

JZZ]�" 
¾*´¿Z(((((((*"

JZZ]�" 
Fs 

�Y�A% 213/007/018/0
|*!" É�Z¯(e) 202/1760/845/24



<0SY ÃZ^f)YEe441/135/0-
�Âf¯Y�%T127/827/872/131



/]Z@f"�RY e) *( t233/017/066/2n.s 
<O�§ ÃZ^f)Y)Et(637/006/0



FÔfyY Ê<=» 5Z$f7Y Z] �Y{99%n.sFÔfyY U|Q Ê<=» �Y 
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�Y{Â¼¿)1(Ä Q�" dO�� �{ Z,�Âf¯Y�% É'K^:Z" Ã}ËÁ dNÂ� k� " /bY'[ Ä�ËZ@" 
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ITM750
MF285

 

�Y{Â¼¿)2(f¯Y�% É'K^:Z" Ã}ËÁ ÉM�¿Y /bY'[ Ä�ËZ@"�Â%Â" Ä Q�" dO�� �{ Z,�Â 
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ŢƫŚƠſō ƵŵŹƺŴƳ ƮŴƃ ħŚų ƵŵŹƺų ƮŴƃ ħŚų
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ITM750
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3-4:BÂ"�; �{ m�!" ÉZÆN�W X1$: 'S�{ <]ZË��Y <�¯�Z])d*0]Zb `�¯ (�~¯Y'[ �{ BYÂ(% É'(K^:Z"

 É�Z¯ P0fQ" |ËY�) Á �Âf¯Y�% )É�Z¯ de� (�Âf¯Y�% fÂ¿ Á
5Á|*)8( #@A' (Â»�D �{ z�/» ÉZ]y�~ s@Jg |��{  ] wÂ]�» ?¿Z#�YÁ �ƒGY|7 �{ Ê"G�Z] (YÂ' gZ» mWdfk» rÂ9% �{ É|<.

&Ì/» Ê» (Z"¿ Y� �ÂfGY�' LÂ¿ Á É�ZG |I{.5Z$f7Y 89% �{ d%Y ok"» �Â]@» 5Á|* �Y  Y¿Z<~ 1%mWdfk» �#{ZWE» ¾ÌW] ZW9y
 FÔfyY �ÂfGY�' LÂ¿ mdfk» rÂ9% �{ z�/» ÉZ]y�~ s@Jg |��{ Ê<=» &Ì/» �Ìcx' ¾Ì<Y$I Á {�Y{ {Â*Á É�Y{ |W��{ �W] É�ZG

Ê<=» z�/» ÉZ]y�~ s@Jg d%Y Ã{Â] �Y{.
Ê<=» �Ìcx' �ÂfGZ§ Á{ ¾#Y O]ZEf» �cY {�Y|¿ z�/» ÉZ]y�~ s@Jg |��{ �] É�Y{.&Ì/» 5Z$f7Y  ] É�ZG99%s@WJg |��{ �]

|¿�Y{ Ê'ÁZ¨f» �Zf§� d¨� ¾#Y Z]  9]Y� �{ �ÂfGY�' Á{ ¾#Y ¾Ì<Y$I Á Ã{Â] �Y_³ �Ìcx' z�/» ÉZ]y�~.
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 ¾Ì!¿ZÌ»  >#ZE» d]* (Â»�D �Y ZI Y{ |<~ 5Z$f7Y 89% �{ ¾M¿Y{ ÉY  <»1%|W#{�³ Ã{Z¨fW%Y Z9y.FÔfWyY {ÂW*Á ÊW<=» �{ �Y{

&Ì/» mdfk» &#Y�� �{ z�/» ÉZ]y�~ s@Jg |��{ É�ZG Ê»|¿YÂ'� O»YÂQ �cY �{ #|�Z] �:
mgY-&Ì/» ¾#Y É�Zf§� -ZÌ�Â^y �{ FÔfyY {Â*Á �W�¿ {�ÂW» ZI�ÂfGY�' z�/» ÉZ]y�~ Z] ZI)Q Á (�Á ÉY�Y{ ZWI�ÂfGY�' OW»YÂ

|¿{Â] -ÁZ¨f» É�ZfyZ%]1Á2[.(
j-�ÂfGY�' z�/» ÉZ]y�~ É�Ì³ �{ Z#�i ({Â] -ÁZ¨f» &Ì/» ¾#Y �{ ZI ÉZI)d>W% U�W¿ ÉZW]GZy �{ `�~ É�Ì³�{ Z#�i

d%Y dgZ¨%DÁ dk% zZy�Y �f$G(.
p{ VZ%Y �]#T OÌÃ|� |&Ì/» ¾#Y �{ s@Jg |��{ Á d%Y �f"Ì] ZI  G d%Y 8iYÁ Ã|»D d%|] B#Zf¿ {Y �#E/' ¾ÌZWf¿ Z] X#B

Z%#|� Ã{�ÁD ÉZ]gp|f%Y �{  G Ê¿ZEE/» �dE]Z9» {�Y{)5Á|* �{  G É�Âe (Z$I )7(FÔfWyY {Â*Á ÊW<=» s@WJg |W��{ �{ �Y{
�!#{ &Ì/» Á{  ] d.>¿ &Ì/» ¾#Y �{ z�/» ÉZ]y�~»[k� ¾Ì»� Á dgZ¨%D Ã{�Âk¿«d%Y �ZM�D (]8H5[.

FÔfyY {Â*Á ddQ Ê<=» �{ �Y{ »ÊW» �ÂWfGY�' LÂ¿ mdfk» rÂ9% �{ z�/» ÉZ]y�~ s@Jg |��{ �#{ZE ÊW�Z¿ |W¿YÂ'�Y{ÂW*Á 
|�Z] Ê¿�Á •Z/g �Y {Z�Â^k» ZI�ÂfGY�' É|<] �MÌa �{ FÔfyY)`�~ HZ]y�~ ÉÁ��] (�Á N#Y@§Y Z] Y�#� �WÌ³�{ �Wf]] zZWy ZW] ZI

Ê» Ê» NIZG s@Jg |��{  AÌf¿ �{  f§� pZ] É�Ì³�{ Z#�i Y_g |¿Â� ]Z#|.(@Ì¿ ZA<#Y �{ 5Á|* X.e�] )7(d%Y ‘{Z� �»Y ¾#Y .
p{ VZ%Y �]#T OÌÃ|� |�ÂfGY�' ITM �] É�f"Ì] (�Á ¾f�Y{ Z] É�f$G s@Jg |��{ z�/» ÉZ]y�~ ÉÁ� ZW]  WG dW�Y{

Zf¿#Y B#E/' ¾Ì�Y{Â$¿ X)3(<Y$I ÁÌ¾#Á &%Â' Ã|»D d%|] B#Zf¿ Z] >Á �$-p»Y{ dE]Z9�{.

�Y{Â¼¿)3(: Ä�ËZ@"�Âf % ÉZ, &�W X1$ 

0

2

4

6

8

10

12

14

16

ŢƫŚƠſō ƵŵŹƺŴƳ ƮŴƃ ħŚų ƵŵŹƺų ƮŴƃ ħŚų

(%
)(

)*
ƫ+

&),
Ư

ITM750
MF285

 



˺S#S

K]Z<» 

1-UZ¿ Ê].�ÂfGY�' Ê<§ -ZQÔeY |ÂgZ'ZG Ê>» 5|» ¾%Â³�§.285(Y�#Y É�Z% �ÂfGY�' dG�� -Y�Z"f¿Y .
2-UZ¿ Ê].UY Ê' ÉY �ÂfGY�' Ê<§ -ZQÔeY |ÂgZ'ZG 750.(Y�#Y É�Z% �ÂfGY�' dG�� -Y�Z"f¿Y .
3-H�.A¿� Y.r.�.[%ZT�s Á Ã{Y.É{ÁÁ .1379.�ÂfGY�' Á �Â'Â» (YÂ' .@#�.' ÃZ!"¿Y{ -Y�Z"f¿Y .639 /¨� .
4-HÃ{Y� ÊgÁU.U Á.U|E» .1373.r�eÉ��ÁZ"G �{ Ê"#Z»�D ÉZI.�Â#�a -Y�Z"f¿Y .395 /¨� .

5- Ajay Kumar Sharma, K. P. PANDY, 1998, traction and analysis in reference 
to a unique zero condition, J. of terramechanics 35, 179- 188. 

 
6- Baloch, J. M., A. N. Mirani and S. B. Bukhari, 1991a, Prediction of field 

performance of wheel tractors A.M.A. 22 (4): 21 – 24.
7- Bryan lister, 1985, Gear up and throttle down to save on Fuel. Country Guide, 

Available: http://www.pami.ca/pdfs/pami726.pdf.
8- C Jenane, L. L. Bashford, G. Monroe, 1996, Reduction of fuel consumption 

through Improved tractive, J. of Agric. Eng. Res., PP: 131-138.
9- C. R. vechinski, C. E. Johnson, R. L. Raper, 1998, evaluation of an empirical 

traction equation for forestry tires, J. of terramechanics, 35, 55- 97. 
10- D. W. Smith, B. G. SIMS, D. H. ONEILL, 1994, TESTING and evaluation 

of agricultural machinery and equipment, ISBN92-5-103458-3. 
11- Liljedahi, J. B., W. M. Carleton, P. K. Turnquist and W. Smith, 1989, 

Tractors and their power Units, 4th (ed) john Wiley & sons, New York USA. 463p. 
12- OECD standard, (2001)267, CODE 2 OECD Restricted standards for the 

official testing of agricultural and forestry performance, 17 December 2001, 
available: http://www.oecd.org/code/tractors/. 

13- Randy T., M. schrock, K. W., 1991, getting the most from your tractor farm 
machinery and equipment, department of agriculture engineering, Kansas state 
university, MF588. 



˺S#˺

 

Comparison of Drawbar Specific Fuel Consumption and Specific Drawbar Energy of MF285 

and ITM750 tractors 

M. Ghasemi Nejad,1 M. Almasi 2 and M. J. Shaykh Davoodi 3 

Abstract 

This study was conducted in order to evaluate and compare specific fuel consumption and 

specific drawbar energy for two similar powers rating tractors but having different structural 

features (MF285 and ITM750). Measurements were carried out at actual field condition using 

standard Nebraska and OECD test cods. A split plot design was used based on complete 

randomized block. Tests were performed on three different working surfaces (concrete, 

unplowed and plowed surface). Significant different was found regarding the effect of different 

surface on both specific fuel Consumption and specific drawbar energy on each and among two 

tractors. Results also showed that two tractors had less specific fuel consumption and higher 

specific drawbar energy on concrete surface and unplowed soil as compared to plowed soil. 

Results obtained for slip test showed that slip rate in ITM750 were less than MF285 tractor. In 

overall MF285 had less specific fuel consumption and higher specific drawbar energy than 

those rating to ITM750 tractor. 

 

Keywords: Tractor, Specific Fuel Consumption, Specific energy, Test. 
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