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Table 1. Properties of produced biodiesel based on ASTM standards.

asly Jie Jogm jlro 090> 93l 31kl (g, Sl guas
unit diesel biodiesel Allowable (ASTM) properties
limit Test standard method
MJ/kg 422 40.5 - D-240 Sl vl
heating value
°C 62.7 153.2 Min 130 D-92 Jlaidl adais
Flash point
mm?/s 2.52 4.7380 1.9-6 D-445 40°C » Slais 55,3 £
Kinematic viscosity at 40°C
°C -3 -1 Min -7 D-2500 O 5 ) 4k
Cloud point
°C 221 -5 Min -10 D-97 i 4k
Pour point
g/cm3 0.820 0.8607 Max 0.9 D-4052 SEs
Density
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Fig.1. Schematic of fuel measurement, tractor, dynamometer and data measurement
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Figure.2. £5 model dynamometer manufactured by NJ-FROMENT.
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Table 2. MF-399 tractor motor Specifications

J% Perkins A6354
Model
o5 jlw w5\ Olile yege &Sy
Manufacturer Factory
ko Sl 6

No. cylinder

JRTIRVK 127mm

cylinder Step

gy jhad 98.6mm
cylinder Diagonal

cylinder Volume
Al 55 1,5,3,6,2,4
Ignition arrangement
2300rpm 5 oy yShe 110hp(82kW)
max Power at 2300rpm

1300rpm 3w i Sl 376Nm
max torque at 2300rpm
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Figure.3. FTO Flow Meter manufactured by American FLOWTECH Company

=\ov-



(-5

R o

eesljio g (pRmprpa) GLEAS Gogsdlo msen

119 oo yogs 1 | L 9 = dgiio awgs 8 o8y

5

o o8 Al ey (69979 0 5 Ch g (e (29 e ) &S sl Cjso (s FTO @i ol ) eslil 3
Qdrg b ogd (oo dnalbe a8 ) e e Gl g Bpan e ol 31 S bsbe (8Ll by opS
b4 el e bl oo 2bm) M Cogw Bpuas (605 o3Il 0 iz 3 & Cigw CulS p yume 4l
015 oklgs s | 10,8 oS 5 pasete Gloj ) Sy Cogu ke (S ol b ad Culin (28 (e
23 ool S oy oS 5 S8 U g & Spdgw (29591 b izmen ] (o Gty (Bly €S g Lo

W o).‘.JKé..w ub)> )5 093

Cey g i

2 abpe ke ) )b peionen b ploul ME-399 )55815 5300 59y 32 Jidgm 2oyd Vo U jao slabglses b iolejl
OlF (o Sl 4 pgliS 5 ol slaodld plSgtus 4 bgiye cui 4 (05 F) oS jledlal .8l als
9> 2 a5se pgWiS Cupder g (Y- L) ISk ab e sl 53 ygise Ol (i abgbre (eled il 8l
~0lg pdlie Sl 05 (oo Jloe jgige 2 b (i oS Gk Glygd )3l 0ud Jobs (ZY+ L) )3k ds
ol ol el oguome BB ()b (o 03 o polie b duslio )3 (Al S & s Jpdgm slabgle plas (sla
doyd bglse (5 5 08 b 29d (o G lgn g CEgw bobe g Al il cigw Bras Vb cla)l 3 oS
iy (oo bglire |y gt (g 5 A e abal) bglore ) (5enST (Ll L 31 ol 5 428y Y g

g (o005 e g8 Az

1 \\ ——B0
69

“‘-\\ ——B5
67 —AT "
Y “‘\ =B 10
i 65 \ . i 1 5
= 63
% —=—B20

61 N
59 \ S ey
5 3

o5

%20l %30 Ju %40 Jl %50 b

Jpd 9 Jpdew Cogmw dilisee clabglse )3 yoige oy g ()5 caliso (sl alasl, —F S

Fig.4. The various loads and engine power for different combinations of biodiesel and diesel.
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Fig.5.The various loads an for different combinations of biodiesel and diesel.
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Fig.8. The loads and engine fuel consumption for different combinations of biodiesel and diesel.
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Fig.9 Increase percentage of engine fuel consumption at different combinations of biodiesel and diesel.
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and diesel.
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Effect of poultry fat oil biodiesel on tractor engine performance

Abstract

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, By

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

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