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Biodiesel is one of the promising alternative fuel in the future. Biodiesel is made
from the trans-esterification process that uses methanol or alcohol and catalyst. The use
of biodiesel in the diesel engines have some advantages such as high cetane number,
oxidation stability and can reduce the emissions. However, higher viscosity, boiling
temperatures and surface tension in biodiesel may affect the spray characteristics compared
to diesel oil. To overcome the unbenefited in biodiesel, therefore, the fuels designed
to anewmethod that high-boiling point fuel in jatropha methyl ester is mixed to n-tridecane
which is a low-boiling point fuel in order to improve the properties in jatropha methyl
ester. Moreover, biodiesel from waste cooking oil, bio hydro-finned diesel oil and
biodiesel water emulsions are also investigated.

The first part of the work is concerning to the chemical analysis fromall fuels tested.
The fuels are jatropha methyl ester (JME) blended to n-tridecane by volume (25:75, 50:50
75:25 and 0:100), biodiesel fuel 100% (BDF), bio hydro-finned diesel oil (BHD), and
biodiesel water emulsions (BWE). It was observed that adding n-tridecane in jatropha methyl
ester can affect chemical properties in the fuel. The higher percentage of n-tridecane
in jatropha methyl ester can make higher in boiling point, reduce the viscosity and surface
tension. Moreover, bio hydro finned diesel oil is a second-generation oil that not using
the trans—esterification process but using hydro finning process shows improved the density
and viscosity while biodiesel fuel shows higher in viscosity, density and boiling point.
This happened because biodiesel fuel (BDF) is the first-generation oil that using methanol
and KOH as a catalyst. Furthermore, biodiesel water emulsions are made from waste cooking
oil 5% water 10% diesel oil 100% and emulsions 18. 7% shows higher viscosity, density
and lower in caloric value compared to diesel oil.

The second part of the work measurement of non-evaporating spray characteristic
including spray tip penetration, spray cone angle and droplet size measurement by using
shadowgraph photography for and super spatial resolution photography. Non-evaporating
sprays are investigated in vessel chamber under room temperature with different injection
pressures (50, 100 and 150 MPa) and the fuels are JME25 (JME 25: tridecane 75), IME 50,
JMET5, BDF and BHD. The results show that higher percentages of tridecane in JME, the spray
tip penetration becomes lower as compared to lower percentages of tridecane. Same results
for spray tip penetration of BDF compared to BHD. Spray tip penetration of BDF is larger
than BHD and tridecane due to high viscosity, density, poor atomization, and less momentum
exchanged between the fuel spray and air. In sauter mean diameter (SMD) results show that
the increase of injection pressures makes increase the spray tip penetration, spray cone
angle and decreases overall SMD synchronously.



The third part of work is measuring the evaporation spray characteristics in the vessel
chamber under injection pressure at 100 MPa and 400, 500 and 600 K In evaporating spray,
lower in ambient temperature (400 K), fuels that have higher boiling point temperature
and distillation such ah JME75 and BDF are resulting to have higher spray tip penetration
and narrower spray angle as compared to other fuels. As ambient temperature increases at
600 K the spray characteristics and deployment are improved due to micro-explosion
occurred in the fuels. In sauter mean diameter (SMD) results show that at higher ambient
temperature, SMD of all fuels is decreased. This happened due to the improved spray
characteristics in fuels.

The forth part of the work involved Laser-Induced Scattering (LIS) of non-evaporating
spray by using sheet scattered photography. The condition was in the room temperature with
an injection pressure of 150 MPa. The results shows that with the percentage of IME increased,
the shape of spray cross-section becomes sharp and penetration of spray trend to be longer.
This happened due to constant injection pressure, spray tip penetration decrease and spray
width increase with the rising of viscosity caused by the percentage of n-tridecane
decreases.

The fifth part of the work is regarding the performance and emissions characteristics
in BDF and BHD as compared to diesel oil. The experiments were investigated by single
cylinder 4 stroke engine, in low and partial load, at EGR 0, 10, and EGR 20%. The results
show that BHD has the highest thermal efficiency compared to diesel oil and BDF in low
load with EGR zero and 10% The thermal efficiency can reach to 2. 28 to 8. 1% as compared
to diesel oil and BDF. The using of EGR have several advantages, at low load and EGR 20%,
the thermal efficiency of diesel oil and BDF can be raised to 0. 84 to 2. 83% comparing to
EGR zero. Moreover, at low and partial load adding EGR can reduce NOx and THC emissions.
Nevertheless, at partial load, the using of EGR can increase the CO and smoke emissions.
Therefore, for the emissions control, using EGR is effective in low load than partial load.

The sixth part of the work is concerning the performance and emissions characteristics
in biodiesel water emulsions (BDWE). The experiment was conducted in 1500 rpm with low,
medium and high load. The results showed that at low load, the thermal efficiency of BDWE
is reached up to 8. 92% than diesel oil. At medium load, the specific fuel consumption of
BDWE is increased to 11. 66% compared to diesel oil. Moreover, C02 emissions in BDWE can
be reduced to 12. 8% than diesel oil at high load. The opacity of BDWE at middle load can
cut up to 84. 25% compared to diesel oil. The combustion efficiency is improved when water
isemulsified with biodiesel. This is a consequence of the micro-explosions that facilitate
atomization of the fuel.



