
�xC4�PB �xBxp �P5nqb P? �x;^ 9?P0 rd*� �� lY=J &Q:�x;? P;E=B

=g*=? 3m=p1)��� 9T@^ NqKp �2���Pg 9ncm�N@b �2(=:�=@j ��P? �3kWb r;TJ �94

1-�NV�� 9S=tV�=4 +xIWs��+��*=W4 +=wt;V=p )*P7NwWp 9S*�Pg )=8Ws�� �

2- )*P7 ��=;Ws�� * �=:�=CS� >;BPB u?W4 +=wt;V=p +��*=NwWp 9S*�Pg )=8Ws�� �

3-��Np A;?PB )=8Ws�� �oCT;Sx;? 3;s=5p )*P7 ��=;Ws��

4-NwWp 9S*�Pg )=8Ws�� �9q;V )*P7 ��=CS�

�+!��

 �� &Q:�x;? ALxS P[=J i;kKB �� rd*��*� u? �x;^ 9?P0Rs�PB(x;S=5;h:PCS�972:* R/S * )NV N;mxB owp +=v

x;?+N;mxB &Q:�s=CS� =?���NASTM D-6751-09 uT:=kpNV .'�y A;h;4 �� (=t;q^� �� R. �P5nqb �)NV N;mxB ALxS

 �xC4�PB �xBxpMF-399p �� )�=hCS� =? +=v �xnM5 =B20&Q:� NY�� - &Q:�x;?AgP7 ��Pj 9?=:��� * (xp�� ��xp.U:=p�� =v

v� 9p (=WstN u4(�xB * �*=CW7�� )�=hCS� =? (xp�� AKB �xBxp�xnMp r:�=v?=: 9p U:�Qg�tN .r:� l;m� P^=L u? !x[xp

AS� (� (�x? ��� (2;T4� PE� P^=L u? &Q:�x;? +�xTw? .r;t1qv 9B��PJ ���� l;mN? )2:* ALxS #PZp * ALxS #PZp

&Q:� u? &Q:�x;? 3:�Qs 9m=80 *�94Ns� (�Q;p u?Cg=: U:�Qg�AS� u. r;t1qv Nv� 9p (=Ws Uv*2. G:=Cs u4p �xnMB20

�xn_p���� �� )2:* ALxS #PZp U:�Qg� r:PCq4 * �P5nqb r:PBAS� .�xnMp r:P?=t? a@tp �� +N;mxB &Q:�x;? u4

�NV=? �x;^ 9?P0 rd*��xC4�PB �xBxp �� )�=hCS� +�P?MF-399�xV 9p �=wtW;. .

����+!4� �"9 �: �&Q:�x;? Rs�PB �(x;S=5;h:PCS���x;^ 9?P0�xBxp ��P5nqb.

85+25

uv� ��)P^=MpP. A;c[* (=wH �P;L� +=vALxS #PZp  =Km �� �� +�rd*� �6tS &=d� P;`s 9n;Tg +=v* 9c;@^ �=7 � ...

�AS� )�P4 u?PIB+�x_? u480i:P^ �� (=wH +,Ps� �=;s NY���xV 9p r;p=B 9n;Tg a?=tp r;qv u458 u? (� NY��

lks * lqJ UM? �� 9:=wtB�P;7 9p ��Pj )�=hCS� ��xp)Mrad ������, 2012(.P?=t?� r: (*�� +=v�xBxp ��NcB U:�Qg� =?

�xS� '=qB� u? *� AbPS u? 9n;Tg a?=tp* )�x?];Kp NJ �� U;? 97�xm� Db=? 9n;Tg a?=tp $�PCJ� r;t1qvAT:� 9p
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��P7 .r:� �� *�l5Wp r:� lJ 9. �� +�=:� (=kkKp'Nj=v:uCV��P? 9Ns� .unqH ��r:� ++,Ps� �� )�=hCS� =v�=5v�� +=v

P:O.N:NIB�+,Ps� lp=V�=? ��� �N;V�xL +=v9:=pP7 r;p� �NV=? 9p )�xB AT:� * . &Q:�x;? )�xB AT:� a?=tp �� 95:�AS�

(2;T4� u4P:O. u:QIB * AS*� AT:� �9qS P;d ����AS�)Qi ������, 2010(.&Q:�x;?rd*� PCS� l;B� =: l;Cp u4 �AS� =v

l5m� =? rd*� r;? Ut4�* PE� �� �*Q;m=B=4 �x\J ��* �xV 9p lY=J )�=qV &Q:� =? +�=:� u?=WB2���� . &Q:�x;? Ns�xB 9p

Bxp ���xnMp =: * Xm=L ��xZ? &Q:� +=v�x�P;7 ��Pj )�=hCS� ��xp &Q:� =?.=L ��xZ? &Q:�x;? �� )�=hCS� AS� r5qp Xm

u`Jzp l?=j ��P;;eB u? '�y+� �xBxp 9s=S� ALxS oCT;S ��)�x? �xnMp ��xZ? (� �� )�=hCS� =p� NV=? u? &Q:� =?

 9S=S� ��P;;eB �xBxp �����Ns �=;s. �Oma:PS &=cCV� �� +P;7xnH +�P? (�xB 9p ]kg�AL�Ns� P;L=B u? �� UV=. (=p� . r:� =?

)�*Pp� f;YxBW4 ��uCgPW;. +=v�x (�xtc? &Q:�x;? �� )�=hCS� 3:%=. ALxS )NV �=:� �*� u? �*� lks * lqJ UM? ��

AS�.

 &Q:�x;? N;mxB a?=tp �� 95:9?P0�x;J +=v 9s �x;^ *o4 u? u4 )�x?���� �� >S=tp ALxS u? l:N@B +�P? Nt:�Pg r:PB�AS

)Qi �����., 2010(.P?=t?� 9?P0 �� lY=J &Q:�x;? ALxS N;mxB ut:Qv r:�x;^ =? uT:=kp ��94��xL 9v=;7 rd*� r;:=.

S�A .r;t1qv 9?P0 P8:� +PBP? �x;^ u? A@Tsrd*� ���� 9v=;7 +=v9:�OdPCq4AS� (� .�Omu? '�xB N:NWB UM? ��

Ns� 9qs rp�� �Od.

 ut;p� �� 9hnCMp �=k;kKB ALxS #PZp * �*=CW7 �(�xB 9S�P?�xnMp * &Q:�x;? �� )�=hCS� =? )NV '=Is� &Q:� =? (�

AS�. (��=5qv * r;mCS� =?=:xS rd*� �� lY=J &Q:�x;? �� )�=h� ���PJ )��=? %Ns� Uv=4 * )2:* ALxS #PZp �� U:�Qg�

 +QpPB)�P4 ���Q7 �� �xBxpNs� .(� =vU:�Qg�Ns��� A@Ts &Q:�x;? r;:=. 9B��PJ ���� u? �� )2:* ALxS #PZp)Lin ��

���, 2012(.9mx4 9v=p Ns=qT. rd*� �� &Q:�x;? N;mxB =? u;4PB �� 9kkKp1&Q:� U:=p�� * -�xnMp =? &Q:�x;? +=v

B100, B75, B50, B25, B0 * uCg=: Uv=4 94Ns� ��Nkp u? �xBxp (�xB ���� (=Ws �Ntn;S 3B �xBxp !xs 3: +*� P?

 )�=qV &Q:� =? uT:=kp �� +QpPB )2:* ALxS #PZp2? !xqIp ��u )��Ns�%96/4 AS� uCg=: U:�Qg� u? �� (� l;m� u4

����)��� A@Ts &Q:�x;? r;:=. 9B��PJNs�)BehPet, 2011(. (��=5qv * �xs=8:�xj =?�xnMp �� )�=hCS�+=v �� lY=J &Q:�x;?

 9_L �Ntn;S uS �xBxp 3: +*� P? &Q:� * 9v=p Ns=qT. rd*�;Cs r:� u?Cg=: AS� uINt u4B100 )2:* #PZp r:PCW;?

 ALxS &Q:� u? A@Ts ������ .9m=J �� #PZp u4 )2:*ALxSB20AS� PCq4 &Q:� u? A@Ts)Godiganur ������, 2010(.

 (��=5qv * *�xj �xnMp �� )�=hCS� =? �Ntn;S 3B �xBxp 3: +*� P? U:=p�� '=Is� =?10 &Q:�x;? NY�� rd*� 9?P0"Pp *90

Cg=: AS� uI;Cs r:� u? &Q:� NY��Nt;eB �xBxp �*=CW7 u4;uCV�Ns +��� 9tcp ��PALxS )2:* #PZp 9m* u? �xnMp )��Ns�

2/5 % &Q:� u? A@Ts Xm=LCg=: U:�Qg�AS� u)Guru �� ���, 2010(.

1 Anchovy
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&=S �� �&=J Pv ��)N:�P7 �=d� &Q:�x;? ALxS �P?�=4 * N;mxB (xp�P;. 9B=k;kKB Q;s (�P:� �� P;L� +=v  u? (xt4=B r5;m AS�

�xnMp �� )�=hCS�AS� )NWs ���=@p &Q:� +=v�xBxp �� �x;^ rd*� �� +N;mxB &Q:�x;? * &Q:� ALxS +=v . um=kp *� r:� ��

p r:� u? P[=JAS� uCg=: �=ZCL� !x[x.

"9 ��� � ��:5

�*� unqH �� lp=V �*� 9p �=4 u? &Q:�x;? N;mxB +�P? u4 9:=v1-;. Q;m*P2 - (x;Tmxp�*P5;p3-Rs�PB (x;S=5;h:PCS� 9p

NV=?. �� u4(=;pr:�Rs�PB �*� =vALxS (�x? ��� (2;T4� �&Q:�x;? N;mxB Nt:�Pg (�x? )�=S l;mN? (x;S=5;h:PCS� *

r;t1qv N;mxB )��=? r:PBy=? P^=L u?���� �� �P?�=4 r:PCW;?)Ghobadian and Khatamifar, 2006(.

Rs�PB �*� �� )�=hCS� =? &Q:�x;? N;mxB U:=p�� '=Is� �x`tp u? �(x;S=5;h:PCS�p * �� �� �x;^ 9?P0 rd*� �NC?� N<�� ��x

)NV +�=S Xm=L.��� �P0 N;S� (x;S�PC;B �*� �� )�=hCS� =? R/SN:�P7 +P;7 )��Ns� (� � .N;S� ��Nkp*� ���� �P0d u? r

mgKOH/g82/35N;S� . * )NV l5m� * rd*� r;? 9:=;q;V Ut4�* (NV Nt4 Db=? y=? ���� �P0 N;S� u5t:� u? uHxB =?

;n7 * PCS� l;Cp +�=S�NH r;t1qvr:P;T�� 9p uH�xp l5Wp =?��=S�=hmxS �� )�=hCS� =? �Om �v�r1 P8Wt4�* 3: u4

 �� PCq4 u? rd*� ���� �P0 N;S� (�Q;p �AS� +N;S�1%;nkBlAg=: . R/Sl5m� �xnMp*u? P8Wt4�*rd*� ug=[� * )NV

 +=p� �� N:NH �xnMpJC60 �Np u?90 9s� ov AbPS =? * uk;j�300;j� P? �*���� up��� Ut4�* '=Is� u? uk. �� Nc?

� '=qB Ut4�*Rs�PB(x;S=5;h:PCS� �96=B NV )��� AYPg �xnMp u? Ab=SV �NH r:P;T;n7 �� �P0 N;S� PCS��x .&Q:�x;?

?)Np� ASN �NC?�Xm=L 9:xW?� un;Sx?+�=SNV. R/S �� )�=hCS� =?���PJ� �� 9g=[� ��(�N:�P7 ��=L. r:P;T;n7 ��

=J �� u;m*� ��xp (�xtc? (�xB 9p Q;s lY#�=Zp�xqs )�=hCS� 9CV�Nw? * 9W:���.l5m�)�=hCS� ��xp &xs=Cp Ut4�* r:� ��

)�x? �P:� &xs=Cp l5m� +����PCw? 9:=;q;V * 95:Q;g ��xL+P:=S u? A@Tsl5m�=vuCV��A@Ts u? Q;s *(����

AS�)Zenouzi ������, 2008(. r;t1qvAgP7 ��Pj )�=hCS� ��xp Ut4�* r:� �� u4 +P8Wt4�*� o;S=C. '=t? +�=? P8Wt4�*

N;T4*�N;v2u? A@Ts +�=? +=vP8Wt4�* �P:� �x?&=cg 9q:Qs� * +N;S� +=vP8Wt4�*PB)�x?+PBy=? 9v��=? *���Ns.

972:* +=v owp ALxS� u_ks �9m=80 �3;B=qt;S +*Ps�P7 unqH �� &Q:�x;? (NV +P?� u_ks ��Q:� u_ks �&=cCV �� R.

+P;7 )��Ns� ���Ns=CS� =?9:=5:Pp�ASTM D-6751-09NV uT:=kp u4 =?k}ji{� \UAV�� . &*NH ��1 �=;YxZL

? )�Pqv )NV N;mxB &Q:�x;?�x?Pp ���Ns=CS� =�xV 9p )Nv=Wp.

�
- Fe2(So4)3

�-KOH
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��+'1 - +=w;72:*Ns=CS� )�Pqv u? )NV N;mxB &Q:�x;? +=v �������.

����� �. Properties of produced biodiesel based on ASTM standards.

�"!/:0*

 !� �!#��"

�:5�� ���+6"$-� ���

�
����

��"# "#����!� ��#���

��
������


���%����

����#

��	��
�

������"��

��	�

���"��

����

$��#

9B��PJ ����

heating value

D-240-40.542.2MJ/kg

[i|nyV e{}�

Flash point

D-92Min 130153.262.7JC

^]u�Vucahmi��hxXW40JC

Kinematic viscosity at 40JC

D-4451.9-64.73802.52mm2/s

\ty ^ujV e{}�

Cloud point

D-2500Min -7-1-3JC

YvgX e{}�

Pour point

D-97Min -10-5-21JC

f~id`

Density

D-4052Max 0.90.86070.820g/cm3

972:* �� (=t;q^� �� R.+=v ALxS 9h;4Q:�x;?)NV N;mxB &��xnMp&Q:� 9qIJ +=v-+=v >;4PB =? &Q:�x;?TT

 �TN:�P7 u;wB . )��Ns� u? usxqs Pv ��6Cs� PC;mV �=M =B NU:=p��=v Aj� =? 9g=4xV '=Is�sN.

�xnMp +�=S )�=p� �� Nc?+=v +���P? )��� !*PV +�P? ALxS #PZp * �*=CW7 �(�xB +P;7 )��Ns� l:=S* * �xC4�PB �ALxS

NtCgP7 ��Pj >S=tp A;c[* ��  .l5V �� +P;7 )��� oCT;S * PCpxp=t:� ��xC4�PB �ALxS UItS us=p=S ]?�*� 3;B=qV)1(

AS� )NV )��� (=Ws.

3�.1-+P;7 )��� us=p=S * PCpxp=t:� ��xC4�PB �ALxS UItS us=p=S ]?�*� 3;B=qV.

������ Schematic of fuel measurement, tractor, dynamometer and data measurement
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Systems.

 �xC4�PB �xBxp �*=CW7 * (�xB +P;7 )��Ns� +�P?MF-399 &Np PCpxp=t:� ��S5 A4PV AL=SNJ-FROMENT �� �xHxp

)=8W:=p��+,Ps� +=v (�PwB �� ��Np A;?PB )=8Ws�� P:O.N:NIB +=vNV )�=hCS�� �� �*=CW7 * (�xB 9T;^=tep ��xZ? u4

�P;7 9p )��Ns�)l5V2(.

3�.2- &Np PCpxp=t:�S5A4PV AL=SNJ-FROMENT.

���$!���� S5 model dynamometer manufactured by NJ-FROMENT.

^ �� PCpxp=t:�lY* �xC4�PB u? 9vNs�xB �xKp i:P * (�xB * �*=CW7(�)��Ns�NV +P;7. �� (�xB Ag� +��Nkp u5t:� u? uHxB =?

r;t1qv * ���� �xH* 9vNs�xB �xKp u? �xBxp �� (�xB &=kCs� P;TpP;;eBs�xB �xKp 9H*PL �*=CW7 A@Ts ��P;;eB PE� �� 9vN

)NsNLP0(�xB &=kCs� P;Tp �� +�� �*P;s &=kCs� P;Tp �� (�xB Ag� >:P[ u? )NV +P;7 )��Ns� (�xB (�P4 o;TkB =? (�xB 9p

�xqs u@S=Kp �� �xBxp 6tm l;p PS (�xB . �� �xBxp �*� ��P;;eB A@Ts u? �� )Np� ASN? �*=CW7 (�xB 9p Q;s �*=CW7 ��xp ��

W7 A:=ws �� * )�P4 o;TkB 9vNs�xB �xKp�xV 9p r;;cB �xBxp �*=C. �9vNs�xB �xKp �*� u? �xBxp �*� A@Ts9/1 u?1 * )�x?

 Q;s (�xB Ag� >:P[75/14  %NV=? 9p. &*NH ��2 �xC4�PB �xBxp �=ZMWpMF-399AS� )NV u<���.
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 ��+'2- �xC4�PB �xBxp �=ZMWpMF-399

����� �. MF-399 tractor motor Specifications

��!���" 
	����+5

�����

(��=S �xBxp A4PV)Ns�=S us=L�=4

Manufacturer Factory

6�Ntn;S ��NcB

No. cylinder

127mm�Ntn;S ��x4

cylinder Step

98.6mm(xCT;. P_j

cylinder Diagonal

5.8lit�Ntn;S oIJ

cylinder Volume

1,5,3,6,2,4$�PCJ� >;BPB

Ignition arrangement

110hp(82kW)�� (�xB PF4�NJ2300rpm

max Power at 2300rpm

376NmXW X]inzc uobVtq1300rpm

max torque at 2300rpm

 GtS (=:PH �� ALxS #PZp +P;7 )��Ns� +�P?FTO A4PV AL=SFLOWTECH=5:Pp� )��Ns� )�*NKp u4 )NV )�=hCS�

 (� +P;7ml/min37 =Bml/min1513NV=? 9p) l5V3(.

3�.3- GtS (=:PHFTO A4PV AL=SFLOWTECH=5:Pp�

���$!���� FTO Flow Meter manufactured by American FLOWTECH Company
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GtS (=:PH �� )�=hCS� �*�FTO 9p ��Pj u;m*� -q. +�*�* �� * ALxS (QMp 9H*PL P;Tp �� u4 AS� ��xY r:N?

 �� �xnMp rCg=: (=:PH =? * �P;7�xV 9p u@S=Kp uk;j� P? PC;m 9n;p >TJ P? ALxS #PZp �GtS (=:PH lL�� . u? uHxB =?

 lL�� u? AW7P? P;Tp �N:=qs 9p �=I:� &zCL� ALxS #PZp +P;7 )��Ns� �� (QMp lL�� u? ALxS AW7P? P;Tp u5t:�

NV A:�Nv 9bPg (QMp 3: .4 o4 * XMWp (=p�  �� 9CW7P? ALxS ��Nkp +P;7 )��Ns� =? )NV )Ns�xL ��Nkp �� (� (�P

N:� 9p ASN? 9cj�* ALxS #PZp . Pv �� r:P?=t? �Nt4 9p P;;eB >;4PB 9m=80 &Q:� ALxS u? &Q:�x;? (�*Qg� =? r;t1qv

NV )P@;m=4 GtS (=:PH �+�=4 )�*�.

%)# � & "$6

 =? U:=p���xnMp+=v =B PhY20 �xC4�PB �xBxp +*� P? &Q:�x;? NY��MF-399'=Is�NV . P? unJPp �=w0 �� �=? r;t1qv

 �� �xBxp �*� (� �� u4 )NV &=qb� �xBxp +*�1900 u? >;BPB u? uk;j� P? �*�1805 �1710 �1615 *1520uk;j� P? �*�

Ag=: Uv=4 .l5V �� )�=hCS� =? +=v)4 *5(;v u? �x?Pp >;BPB u?)��� '�P7xCT (�xB 9p 97�=S u? ��*=CW7 * (�xB +=v

=:�� 9p=qB +�P? �Ag�xnMp=v +��O7�=? unJPp r;m*� �� �xBxp (�xB r:PCW;?) �=?20 (% r;p*� �� �xBxp �*=CW7 r:PCW;? *

 +��O7�=? unJPp) �=?30 (%AS� )NV lY=J  . �=? r:PCW;? u4 r;:=. +=v�*� ���xV 9p &=qb� �xBxp P?=kp �*=hB �(�xB P:�-

 '=qB +=v�xnMp+=v u? A@Ts &Q:�x;?AS� �xTKp l?=j +�=? 9? �� (� P:�=kp =? uT:=kp �� Xm=L &Q:� .r:� Pp� Anb

� AS u4 * uCg=: U:�Qg� ALxS #PZp y=? +=v�=? ��9td �xv * ALxS �xnMp�xV 9p PB .9td =? NY�� �xnMp (NV PB

 �� (2;T4� U:�Qg� =? $=hB� r:� * uCg� y=? &Q:�x;?2:* * uCV�� o;kCTp u_?�� �xnMp97+�xTw?NWM? 9p �xnMp u? �� .

uI;Cs ����xV 9p �=:� +N;mxB (�xB.

3�.4- �� �xBxp (�xB * +�=4 fnCMp +=v�=? u_?���xnMp+=v&Q:� * &Q:�x;? ALxS fnCMp.

������ The various loads and engine power for different combinations of biodiesel and diesel.
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3�.5-��+�=4 fnCMp +=v�=? u_?&Q:� * &Q:�x;? ALxS fnCMp �=@;4PB �� �xBxp �*=CW7 *.

�������he various loads and engine toque for different combinations of biodiesel and diesel.

��l5V+=v)6 *7( �� )�=hCS� =? �xBxp �*=CW7 * (�xB 9W:�Qg� NY�� ���xqs >;BPB u?xnMp�+=v &Q:� u? A@Ts &Q:�x;?

�xV 9p )Nv=Wp .AS� )NV �=:� Q;s �xBxp �*=CW7 * (�xB ��xnMp �� &Q:�x;? ��Nkp U:�Qg� =? . �� &=Fp (�xtc?�xnMp

 (�xB U:�Qg� ��Nkp5/2 % �� 9m* )�x?�xnMp (�xB U:�Qg� ��Nkp4 %AS� . r:� Q;s �*=CW7 ��xp ��AS� o4=J Ns*� . ��

�xnMp ��Nkp u? �*=CW7 U:�Qg�5/2 %9m=J �� )�x? �� u4�xnMp u? U:�Qg� r:�5/3 %NS� 9p  . Pp� r:� l;m�

4 AS� &Q:�x;? �� (2;T4� �xH*�xnMp �� &Q:�x;? owS U:�Qg� =? u�xnMp �� �xHxp (2;T4� (�Q;p =v;sg=: U:�Qg� Q * uC

 972:*�*� 9p y=? �xnMp +�xTw? .N?=: 9p U:�Qg� �xBxp ]SxB +N;mxB (�xB uI;Cs �� . ���� N:=? P8:� #P^ �� =p�

P7 P`s �� Q;s �� &Q:� * &Q:�x;? 9B��PJAg .ALxS 9B��PJ ���� u4 =Is� ��u:=. =? +=vr;:=. 94Ns� ��Nkp u? �x;^ 9?P0 PB

+�P? ���� (=5p� �AS� &Q:� ���xnMp +=v �*NJ �� y=? &Q:�x;? =?50 % $�=Y �*=CW7 * (�xB U:�Qg� Ns*� r:� Q;s &Q:�x;?

NV=?.
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3�.6- �� �xBxp (�xB U:�Qg� NY���xnMp+=v&Q:� * &Q:�x;? ALxS.

����	 Increase percentage of engine power for different combinations of biodiesel and diesel.

3�.7- �� �xBxp �*=CW7 U:�Qg� NY���xnMp+=v&Q:�  * &Q:�x;? ALxS.

����
 Increase percentage of engine torque for different combinations of biodiesel and diesel.

�x;? 9m=80 u5t:� u? uHxB =?PCW;? &Q:� =? uT:=kp �� &Q:&=S�� =? * )�x? +��Nkp +�=4 )Nb* Pv �� �xC42s� -q. i:P^ �� ALxS

 �� +PCW;?Z��r�p ���* $�PCJ� u`hKp u? Xm=L &Q:� u? A@Ts &Q:�x;?N?=: 9p U:�Qg� ALxS #PZp �Om ��xV 9 . �� r;t1qv

9B��PJ ���� u4 =Is�o4 &Q:� u? A@Ts &Q:�x;?AS� PB�� )�=hCS� ��xY �� r:P?=t? ��xnMp+=v&Q:�x;? �� +PCW;? 'PH �

�xnMp=v��P7 N;mxB +,Ps� (=qv =B �xV )�=hCS� &Q:� u? A@Ts N:=? . l5V8 �xBxp ALxS #PZp * +��O7�=? NY�� r;? u_?��

 ���xnMp+=vNv� 9p (=Ws �� &Q:� * &Q:�x;? fnCMp . 9p=qB +�P?�xnMp=vN?=: 9p Uv=4 ALxS #PZp �=? U:�Qg� =? .

;t1qvwS U:�Qg� =? r�xnMp �� &Q:�x;? o=v �

 �� R/S * U:�Qg� ALxS #PZpB20AS� uCg=: Uv=4�_p Am=J �xH* Ns�xB 9p Pp� r:� Anb 9m=80 * +*Ps�P7 P`s �� �xn

�xnMp �� $�PCJ� ]:�PV �x@w? * &Q:� * &Q:�x;? ALxS r;?B20NV=?)Saeidi-Nichran ������, 2010(.
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3�.8-u_?���=? =? �xC4�PB �xBxp ALxS #PZp �� +�=4 fnCMp +=v�xnMp+=v&Q:� * &Q:�x;? ALxS.

������ The loads and engine fuel consumption for different combinations of biodiesel and diesel.

 l5V9�xnMp �� �� �xC4�PB �xBxp ALxS #PZp U:�Qg� NY�� 9p (=Ws Xm=L &Q:� u? A@Ts �� &Q:� * &Q:�x;? fnCMp +=v

Nv� .�xnMp 9p=qB �� =v ALxS #PZp NY�� Xm=L &Q:� u? A@Ts uCg=: U:�Qg�AS� .�xnMpB20o4 #PZp U:�Qg� r:PB

 u? A@Ts �� ALxS P:=S�xnMp=v����AS�  . r:�P?=t?�xnMpB20 (�xtb u? ALxS #PZp ut;q4  =Km u?�xnMp +�P? ut;w?

 �xC4�PB �xBxp �� )�=hCS�MF-399�xV 9p �=wtW;..

3�.9- �� �xC4�PB �xBxp ALxS #PZp U:�Qg� NY���xnMp+=v&Q:� * &Q:�x;? ALxS.

����� Increase percentage of engine fuel consumption at different combinations of biodiesel and diesel.

��#PZp Uv=4 =: * U:�Qg�ALxS )2:*SxB +N;mxB (�xB * 9m=80 lp=b *� �xBxpNs��� �� P;E=B r:PCW;? �xBxp ]+�x_? =? u4

���� �x5cp u_?�� (�xB =? * o;kCTp u_?�� 9m=80 .?+�P? r:P?=t ALxS )2:* #PZp Uv=4 N:=?�xnMp+ (�xB u4 ��P7 �=MCs�

NV=? uCV�� 9@S=tp 9m=80 r;t1qv * )�x? PCW;? ALxS PCw? +�xTw? u_S�x? +N;mxB . �Om�xnMp P^=L u? &Q:� * &Q:�x;?

? &Q:� +=v�xBxp �� )�=hCS� +�P? 9@S=tp ut:Q7 Ns�xB 9p &Q:� r;:=. 9m=80 * &Q:�x;? PCw? +�xTw?NV=.
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V �� l510ALxS )2:* #PZp U:�Qg� NY�� �� �xBxp�xnMp +=vAS� )NV )��� (=Ws &Q:�x;? fnCMp . owS U:�Qg� =?

 �� &Q:�x;?�xnMp =BB15#PZp �ALxS )2:*xB %Ns� U:�Qg� r;t1qv * 9m=80 U:�Qg� P^=L u? +�xcY Ns*� �+N;mxB (�

AS� uCV��� U:�Qg� =? =p��� &Q:�x;? NY��xnMp+=v =BB20 uI;Cs �� )�P4 u@nd ALxS 9m=80 U:�Qg� P? +N;mxB (�xB U:�Qg� �

#PZpALxS )2:* P:=S u? A@Ts�xnMp=vAS� )NV o4 . �Om�xnMpB20#PZp (�x? ut;q4  =Km ��* ALxS )2:* (�xtc?

r;V=p P:=S * =v�xC4�PB �� 9gPZp ALxS�xV 9p 9gPcp 9mQ:� +=v .

3�.10 -#PZp U:�Qg� NY��ALxS )2:*&Q:� * &Q:�x;? ALxS +=v >;4PB �� �xC4�PB �xBxp.

������� Increase percentage of engine specific fuel consumption at different combinations of biodiesel

and diesel.

�,!� 8(!$6�4�

 �P5nqb i;kKB r:� �� �xC4�PBMF-399�� )�=hCS� =?&�N:x;?)PCS� l;Cp( rd*� 9S�P? ��xp &Q:� * �x;^ 9?P0AgP7 ��Pj .

u4 ��� (=Ws i;kKB G:=Cs�xnMpo4 * �*=CW7 * (�xB U:�Qg� r:PCW;? !xqIp �� #PZp * ALxS #PZp U:�Qg� r:PB

ALxS )2:* P:=S u? A@Ts ���xnMp���� . N;mxB =? r:�P?=t? �� (�xB 9p �)x@s� ��xZ? &Q:�x;? !xs r:��xnMp P? )*zb

r;V=p P:=S �� �xC4�PB�xqs )�=hCS� r;8tS 9mQ:� +=v.
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Effect of poultry fat oil biodiesel on tractor engine performance


�"#!��#

In this research, biodiesel was initially produced from poultry fat oil by

transesterification reaction. The main properties of the fuel were compared with the

ASTM D-6751-09 standard. then, performance of MF-399 tractor engine was tested

and evaluated by using 5 to 20 percent biodiesel and diesel blends. Test results

showed that, the power and torque of MF-399 tractor engine were increased, using

biodiesel and diesel blends. This is because of good combustion of biodiesel due to

high oxygen content of the fuel. There was also a slight increase in the fuel

consumption and specific fuel consumption of biodiesel and diesel blends due to

slight low calorific value and density of biodiesel. Results show that the B20D80

blend has the best performance and the lowest increase in specific fuel consumption

among the other blends. Therefore, if the goal is using high amount of biodiesel, B20

blend is recommended for use in MF-399 tractor engine.

Keyword: biodiesel, engine, performance, poultry fat, transesterification.
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