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Abstract

The water injection into a combustion chamber of Cl engine
has known as a conventional method to promote engine
combustion and to control engine emissions, especially black
smoke reduction. In a production of biodiesel, water is used to
wash out glycerol and methanol which need to be removed in a
later stage. However, with the use of water blending to biodiesel,
it is expected not only to obtain improvement in engine emissions
but to obtain a lower engine operating cost. In this presentation,

the results from the beginning phase of the research on the

application of a new water-emulsion-Palm biodiesel fuel in a Cl
engine are reported. The fuel in this study is the blend, with help
of an emulsifier, between palm biodiesel and clean water with the
ratio of 70:30% by volume. The engine employed here is a small
agricultural swirl chamber CI engine. The scopes of project are
divided into two parts namely; fuel properties investigation and
the engine performance testing to compare the results between
the developed fuel and diesel. These will bring us to know its
appropriation and possibility in the actual use. Also, it is the guide
line for the consecutive project in development of this type of fuel
in the future. In the first part it was found that some properties of
this fuel are different from the properties of diesel. Its density and
viscosity are higher than that of the diesel while the heating value
is lower. The differences of fuel properties may have many
impacts to the engine performance. It was found from the engine
testing that the maximum brake engine torque from this fuel is
lower than the engine specification but the fuel volume
consumption of this fuel is more than the use of diesel at the
same engine load and speed. The minimum fuel consumption of
this fuel was observed to be at the range of middle engine speed
(1,200 -1,500 rev/min) and high load. However, the engine fuel
conversion efficiency of this fuel is higher than the diesel at every
same load and same speed points. The exhaust temperature is
similar to the diesel fuel. The engine lube oil and cooling water
temperature are also similar to diesel in the middle to high engine
speed but are higher in the low engine speed. The combustion is
also occurred in the more fuel-lean state than the diesel. Results
shown are useful for the future research and development of this

fuel that will be the one choice of alternative fuel of the world.
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Properties ASTM D 6751 Biodiesel
Unit Limit Properties
Density at 15 °C kg/m’ , 877
Viscosity at 40 °c mmzlsec 1.9-6.0 4.7
Lower Heating Value MJ/kg-fuel - 39.55
Flash Point ‘c 130 min 150
Cetane Number - 47 min 61
Water Content % volume 0.050 max 0.05
Water/sediment
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4. 0 + H,0 - OH + OH 14. HO, + 0= 0, + OH
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Excit.Volt. (V.) : Excit.Curr. (A.) 80 : 4.1
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Standard Q/MDL001-1998
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