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ABSTRACT

Most countries of the world faces crises of energy demand, rising petroleum prices and depletion of fossil
fuels forces the researcher to find the alternate fuel for diesel engines. A lot of research work point out that
biodiesel and its blends with diesel is employed as alternate fuel for diesel engine without any modifications in the
existing diesel engine. Very few works have been done with the combination off two different biodiesel blends
with the neat diesel fuel and leads to lot of scope in this area. This paper presents experimental results on dual fuel
operation of a single cylinder diesel engine with diesel, sea lemon oil and mixture of sea lemon oil as primary fuels.
Results on brake thermal efficiency, fuel consumptions and emissions, namely, un-burnt hydrocarbon (HC), carbon
monoxide (CO) and NOx are presented here.The paper also includes vital information regarding performances of
the engine at a wide range of load conditions with different blended fuel substitutions.
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INTRODUCTION

Experiments were conducted to study the performance, emission and combustion characteristics of a DI
diesel engine using sea lemon oil-based fuels. In the present work, sea lemon oil and sea lemon oil methy! ester are
tested as diesel fuels in diesel engine in neat form. The reduction in NOXx emission and an increase in smoke,
hydrocarbon and CO emissions were observed for Neat sea lemon oil compared to those of standard diesel. From
the combustion analysis it was found that ignition delay was slightly more for both the fuels tested compared to that
of standard diesel. The combustion characteristics of sea lemon oil and its methyl ester closely followed those of
standard diesel. Due to the increasing demand for fossil fuels and environmental threat, a number of renewable
sources of energy have been studied worldwide. An attempt is made to assess the suitability of vegetable oil for
diesel engine operation, without any modifications in its existing construction. One of the important factors which
influence the performance and emission of diesel engine is fuel injection pressure. In the present investigation a
vegetable oil, Sea lemon oil has been investigated in a constant speed, DI diesel engine with varied fuel injection
pressures (170, 190,210 and 230 bar). The main objective of this study is to investigate the effect of injection
pressures on performance and emissions characteristics of the engine. The injection pressure was changed by
adjusting the fuel injector spring tension.

The performance and emission characteristics were presented graphically and concluded that increase in
injector opening pressure increases the brake thermal efficiency and reduces unburned hydrocarbon and smoke
emissions significantly (V.S.Hariharan, 2009; V.S.Hariharan, 2011). The suitability of transesterified mahua oil as
a fuel in C.1. engine. The experiments 7B.H.P single cylinder four stroke and vertical, water cooled Kirloskar
diesel engine at rated speed of 1500rpm.The increase in brake thermal efficiency and decrease in specific fuel
consumption was observed in the case of esterified mahua oil (at 75% mahua oil blends) compared to that of diesel
fuel (Sudheer, 2013). The effect of mahua oil methyl ester, ethyl and butyl esters of a four stroke, direct injection,
constant speed, compression ignition diesel engine, on performance and emissions were analyzed .The CO, HC and
NOy is low for alkali esters were compared to neat diesel fuel. The ethyl ester showed lower NOy emission
compared to other esters (Sukumar puhan, 2005). The mahua oil methyl ester was in a single cylinder, four stroke,
direct injection, constant speed, compression ignition diesel engine on the performance and emissions. The
emissions of CO, HC were too low for mahua oil methyl ester and Oxides of nitrogen were slightly lower
compared with diesel.

MATERIALS AND METHODS

Ximenia americana, commonly known as yellow plum or sea lemon, is a small sprawling tree of
woodlands native to the tropics.Leaves are oval shaped, bright green and have a strong smell of almonds. Flowers
are pale in color. Fruits are lemon-yellow or orange-red.
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Testing procedure: Engine was started and warmed up at low idle, long enough to establish the recommended oil
pressure, and was checked for any fuel, oil leaks. The engine was run on no-load condition and speed was adjusted
to 1500 rpm by adjusting fuel injection pump. Engine was run to gain uniform speed, after which it was gradually
loaded. Experiments were conducted at different load levels. The engine was run for 10 minutes and data were
collected during last 4 minutes. The exhaust gas is sampled from exhaust pipe line and passed through an exhaust
gas analyzer for measurement of carbon monoxide, carbon dioxide, unburnt hydrocarbon, oxides of nitrogen
present in exhaust gases. A smoke meter is used for measurement of smoke capacity.

RESULT AND DISCUSSION
Performance characteristics:

Brake Thermal Efficiency (BTE): Figure 1 shows the variation of brake thermal efficiency with brake power of
the engine for various proportions of sea lemon oil biodiesel blends and diesel. It is observed that BTE of SLME
and its blends are slightly lower than that of diesel fuel at all loads. The maximum BTE of diesel fuel is 33% and
that of SL15 is 30%. It is seen that among different biodiesels blends, SL15 showed better BTE than other
proportions. This is due to SL15 biodiesel properties are inferior than the other proportions properties and sea
lemon oil biodiesel having lower heating value, higher density and increased viscosity which leads to poor
atomization and fuel vaporization.

Brake Specific Fuel consumption (BSFC).Figure 2shows the variation of brake specific fuel consumption with
brake power of the engine for various proportions of sea lemon oil biodiesel blends and diesel. It is observed that
SFC of diesel is minimum compared with other biodiesels blends at all loads. It is also observed that among
different biodiesels blends, SL15 showed better SFC than other fuel. The BSFC is 0.35 kg/kW-hr for SL15 and
0.28 kg/kW-hr for diesel fuel at maximum load.

Emission characteristics:

Unburnt hydrocarbon emission: Figure 3 shows the variation of hydrocarbon emission with brake power of the
engine for various proportions of sea lemon oil biodiesel blends and diesel. It is found that among all biodiesel
blends, SL15 has lower HC emission than that of diesel and other proportion at all loads. It is observed that HC of
SL15 is 18ppm and 29ppm for diesel at maximum load.

Carbon monoxide emission: Figure 4 shows the variation of carbon monoxide emission with brake power of the
engine for various proportions of sea lemon oil biodiesel blends and diesel. It seen that among all biodiesel blends;
SL15 has lower CO emission than that of diesel and other fuels at all loads. It is observed that, CO of SL15is 0.038
ppm and is 0.062 ppm for diesel at maximum load

Oxides of nitrogen: Figure 5 shows the variation of oxides of nitrogen emission with brake power of the engine
for various proportions of sea lemon oil biodiesel and diesel. It is observed that NOx emission of diesel is minimum
when compared with biodiesels blends at all loads. It is also observed that among biodiesel blends, SL15 showed
minimum NOXx emissions than other proportions. It is seen from the graph that NOx emission for SL15 is 6.6%
higher than that of conventional diesel fuel under full load condition.

Smoke emission: Figure 6 shows the variation of smoke emission with brake power of the engine for various
proportions of sea lemon oil biodiesel and diesel. It is found from the graph that smoke emissions for biodiesel
blends are lower than that of diesel. Among the different blends, SL15 showed much lower smoke emission. It is
also found that smoke of SL15 is 16 HSU and 24 HSU for conventional diesel fuel

Table 1 shows the properties of diesel and esterified vegetable oils.

Property Diesel | Sea lemon oil
Kinematic viscosity in cstat 40°C | 3.1 4.9
Calorific value in Kj/kg 43200 39800
Density at 15°C in kg/mm? 830 860
Cetane no. 46.4 50
Flash point (°C) 56 75
Fire point (°C) 64 92
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CONCLUSIONS

From the present investigations we can conclude SL15 is the most suitable biodiesel blend, the
performance of the biodiesel operated engine is higher than the diesel fuel and NOx emission in the biodiesel
operated engine is slightly increasing and HC, CO and Smoke can be reduced.
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