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ABSTRACT

In recent years, much research is being carriedooiirid suitable alternative fuel to petroleum
products in response to the ever increasing denmndhe fossil fuels. In the present
investigation, to learn the suitability of the shmaba biofuel in CI engines, experimental work
has been carried out to analyze the performanceeamdsions characteristics of séngle
cylinder compression ignition engine fuelled withetblends of diesel and simarouba
biodiesel at the different loading conditions. Tperformance parameters evaluated were
brake thermal efficiency, brake mechanical efficignbreak specific fuel consumption and
the emissions were measured using smoke metereshks of experimental investigation with
diesel-biodiesel blends are compared with thatie$al. The results indicated that the 20%
simarouba with 80% diesel gives maximum mecharatfatiency. Whereas for other blends,
the result is very much comparable to that of mliesel. The brake thermal efficiency of the
engine reduced slightly for all blends in comparisath diesel, which could be improved by
proper setting of the injection timing for respeetifuel blends. The break specific fuel
consumption was slightly more than that of diesetree calorific value of simarouba biofuel is

less than that of diesel.
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l. INTRODUCTION

In recent times, the world is confronted with tlnt crisis of fossil fuel depletion and
environmental degradations. The situations havetdethe search for an alternative fuel
which should be not only sustainable but also emirent friendly without sacrificing the
performance[l]. Biodiesel is a renewable fuel whishproduced from vegetable oil or
animal fat through a chemical process and can bé as either direct substitute, extender or
as an additive to fossil diesel fuel in compressigmition engines. The most promising
feature of biodiesel is that it can be utilizedexisting design of diesel engine with no or
very little modifications. It has a proven perfomga for air pollution reduction. Biodiesel is
typically produced through the reaction of vegetabils or animal fat with methanol or
ethanol in the presence of catalyst to yield glgters major by product[1] ( biodiesel
chemically called methyl or ethyl ester). Howeubg price of biodiesel is presently more as
compared to petrol and diesel [2]. Higher cost mfdlesel is primarily due to the raw
material cost [3].0ne non edible biodiesel feedsissimarouba glauca [3]

Biodiesel is produced by the transesterificatiornvefetable oils with alcohols to produce
esters. [6]. Bio-diesel has become more attraatesently because of its environmental
benefits and the fact that it is made from renewal#sources [7]. Biodiesel has
demonstrated a number of promising characteristiosluding reduction of exhaust
emissions [8].

Evaluation of Simarouba esters indicates its sopgyiover many other vegetable oils in
terms of engine performance, emissions, ease ofanseavailability. Simarouba glauca
belongs to family simarubaceae, commonly knownTdse“Paradise Tree” or “King Oil Seed
Tree”, is a versatile multipurpose evergreen traeirig a height of 7-15 m with tap root
system.

In India, it is mainly observed in Andhra Pradeshrnataka and Tamil Nadu etc. It can adapt
a wide range of temperature, has the potentiaditgroduce 2000-2500 kg seed/ha/year; can
grow well in marginal lands/wastelands with degrhdeils and therefore considered as a
major forest tree. All parts of Simarouba are uksefisome way or the other. The plant is also
known for its medicinal properties.

To avoid the recycling of carbon from the earthstmore focus is given to find the alternate

fuel from the natural resources available on théhesurface. There by reducing the cost of
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fuel production and its ill effect on the atmospher

In this paper attempt has been made to test foadaptability of simarouba bio diesel in the
conventional CI engine. Citing to the lower CV ahijher kinematic viscosity of the
simarouba bio fuel its energy released is compaaigtilower compared to that of the

conventional diesel and this may be an obstaabptional performance.

Due to higher viscosity, the particulate emissiorexpected to be higher than that of the
conventional diesel as the poor atomization leadeads to pyrolysis thus promoting soot
formation. In this study various test are conduaiadvarying loads to exactly determine the
mechanical efficiency, thermal efficiency and th@ssion levels on different ratios of diesel —
simarouba mixtures. For this purpose various repdi@re noted in regular intervals and based
on these readings the best ratio of fuel mixturs wacided comparing all the parameters.
Detailed study was conducted to determine the redso decreased performance and

increased emission in certain conditions.

Results showed increase in smoke meter readingaimag the necessity to alter the engine
components to facilitate better atomization of fagms thereby reducing emission and the
same time improving the efficiency of the operatiosing simarouba as bio-fuel. Thus
projecting a promising future and the possibilifyusing simarouba bio-fuel to run the future

Cl engines.

[I.  Experimental setup and experiments

The experimental setapgonduct the experiments is as shown in fig 1fodx stroke
one cylinder parry Cl engine with 6.5 H.P. capagiys used for this purpose and it was
coupled to the 3kw capacity generator. The engias lamp loaded with the help of this
electrical generator, number of 100W bulbs weraldse this purpose. No changes were
made in the engine auxiliary systems. Ammeter avltineter were used to monitor the
change in the voltage and current consumption d&pgron the loads. Monometer setups
were used to actively measure the quantity of éeegisumed by the engine for 10sec of
running at various loads. Tachometer was used teepack of engine speed with varying

conditions. Cooling water and lubricating oil temgaeres were noted in the beginning and
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at the end of the trail. Exhaust gas temperatudesamoke meter reading were also noted

during every trail.

Initially the test wdsne on 100% diesel and the readings were notezh he trails
on different ratios of simarouba — diesel mixtunesre carried out, comparing the values
with the pure diesel values. In every ratios ofl fmécture different trails were carried out
starting from no load condition or zero load to Q%@tt load on the engine with gradual
increase in load for every trail. The experimenswarried out on a nearly constant engine

speed of 1500 rpm keeping all other parametersaons

The values obtainaahfrthe above procedures were used to plot graphishvdier

were used as a base to compare the performancheamrdnission levels for different fuel

ratios at different loading conditions.
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Figl. Experimental Set Up
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[ll. RESULTS AND DISCUSSION

Comparison of thermal efficiency, mechanical eéfiay, bsfc and smoke meter reading
are done using suitable graphs. As per the readregfuel consumption is more in case
simarouba fuel, this due to lower calorific valubeam compared to the diesel. Kinematic
viscosity of the fuel also plays a major role ine tlperformance and emission

characteristics. The graphs shows the readingifiereint parameters

The fig 2 shows variation of BSFC of diesel witiffetent blends of simarouba and
diesel has been done. It can be seen that maximaike specific fuel consumption takes
place when 100% simarouba bio-fuel is used. Theirmim brake specific fuel

consumption takes place when a blend of 80% sinbarouth diesel is used and brake
fuel consumption of 100% diesel takes place betwi¥)¥6 simarouba bio-diesel and a

blend of 10% simarouba bio-diesel with diesel.

Variation of BSFC with loads at 1500 RPM
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Fig 2. Variation of BSFC with BP

The Fig 3 was plotted for brake thermal efficiensgrses BP for 100% diesel and
different simarouba blends for brake thermal efficy. The maximum brake thermal
efficiency was observed for 100% diesel. The mimmirake thermal efficiency was

observed when 10% simarouba with 90% diesel bleasl wged. So according the graph

100% diesel has more brake thermal efficiency caegpto any of the simarouba blends.
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Fig 3. Variation of Brake thermal efficiency witHPB

The Fig 4 was plotted for comparison of 100% diesgith different simarouba biofuel
blends with diesel for mechanical efficiency. Thaximum mechanical efficiency was
observed when 20% simarouba blend with diesel veasl.uThe minimum mechanical
efficiency was observed when 80% simarouba blenith wiesel was used and the
mechanical efficiency of 100% diesel fuel was fouodbe slightly above thermal
efficiency of 100% simarouba bio-fuel and slightdglow 20% simarouba blend with
diesel.

Variation of N yechp With ioads at 1500 RPM
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Fig 4. Variation of Mechanical Efficiency with BP

The fig 5 shows the comparison of smoke emissidwdoeen 100% diesel with different
simarouba bio-fuel blends with diesel is shownrapi no.4. We can notice that initially
in the no load condition the emission of 10% simée blend with diesel has lowest

emission and the 100% diesel lies slightly above vhlue and the 100% simarouba bio-
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diesel has the highest level of emission. As tlaa&l Igoes on increasing the emission of
all the blends of simarouba gives higher emissmmmared to 100% diesel. At full load
condition 60% simarouba blend with diesel is seemgive out maximum emission

according to the reading acquired from opacity mete

It was seen that in all the cases the performarfcéhe® simarouba bio fuel was
comparable with that of the diesel. With properesesh and modification to the engine
design and in auxiliary system settings the peréoroe is believed to further improve,

making it suitable alternate fuel that is sustaiea@mnd easily available.
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Fig 5. Variation of Smoke Emission with loads
IV. CONCLUSION

*By calculation we found that the frictional powsreast for a blend of 20% simarouba
bio-fuel with diesel and the maximum frictional pemwas found when 80% bio-fuel

with diesel is used. The frictional power for dieseund to be lie between 100%

simarouba bio-fuel and 60% simarouba bio-dieseidle

*The mechanical efficiency was found to decreagh the increase in simarouba bio-

fuel ratio with diesel. But in initial blends dies®s the better mechanical efficiency.

*As we found that the simarouba bio-fuel blendthvdiesel have more emission levels
than pure diesel.

*The thermal efficiencies of the all the simarodib@nds are found to be comparable to
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diesel and found to exist in a narrow range
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