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ABSTRACT

In this study, a non-edible sesame oil was produced from Sunflower fruits as a substitute fuel for diesel
engines and its usability was investigated as pure oil and as a blend with diesel fuel. A combustion injection (CI)
diesel engine was tested using diesel, Sunflower oil, and blends of Sunflower oil and diesel in different
proportions. A wide range of engine loads and Sunflower oil/diesel ratios of 5/95% (S5), 10/90% (S10), 20/80%
(S20), 50/50% (S50), and 80/20% (S80) by volume were considered. The following performance parameters were
measured; brake thermal efficiency, brake specific fuel consumption and CO and CO, emissions. No significant
change in brake thermal efficiency and brake specific fuel consumption was experienced up to S20 ratios.
However, higher blends suffered from deterioration in efficiency and fuel consumption about 10 to 25%. At low
load operations, CO, emission with blends was lower than that of diesel, whereas, at high loads, CO, emission
became higher with a higher percentage of Sunflower oil in the blends. However, CO emission with blends was
much higher than that of diesel; the higher the percentage of sesame oil in the blend, the higher the CO emission.

KEY WORDS: Sesame oil, performance and emission, characteristics, various blends, computerised 5gas
analyser, VGT Engine.

1. INTRODUCTION

There is a need for innovative thinking stabilizes the fuel consumption patterns as well as depletion rate of

crude oil and natural gas resources. Also, there concerns ranging from environmental degradation as a result
termed as noxious pipe emission (CO, SOx, NOx, HC, spm, aromatic components etc.) to global warming due to
emission of GHG of (i.e CO) from petrol and diesel vehicle. Thus they are strong incentives to adopt renewable
energy in the form of bio- fuel alcohols on the bio diesel, both in transport sector in the service of the nation. In
the research study bleeding of sun flower oil which is also popularly known as bio diesel, was prepared by
employing trans esterification of sun flower sesame oil with methanol and catalyst KOH. Various blends of sun
flower methane ester (SFME) were tested in 4s Cl engine and engine performance results obtained were compared
with data obtained from pure diesel (HSB). Study report 1.5 to 4% increases in brake thermal efficiency (BTE)
with SFME blends. The brake power (BP) values were comparibly to those obtained from HSD. With bio diesel
blends significant addition in emission of hydrocarbons as well a smoke/(particulates) was noticed. NOX emission
with SFME blends were observed to be somewhat higher as compared to diesel. Since bio diesel is sulphur free
fuel, no SOX emissions were produced.
Literature review: The performance and emission analysis on CI engine with sesame oil biodiesel blends at
different fuel injection pressure. The analysis is done on the Computerized Variable Compression ratio multi fuel
direct injection water cooled engine. The experiment is done at constant compression ratio (16.5) of the engine.
Initially we have done the base line tests, which are with diesel at three fuel injection pressures 190, 210 and 230
bar, and then experiment is repeated with different ratios of sesame oil biodiesel blends (20% HSD, 40% HSD,
80% HSD, and 100% without engine modifications (i.e. at 210 bar standard engine pressure) 20% HSD gives the
best results both in performance and emissions HSD. At 100% HSD shows the best results both in performance
and emissions (Jose, 1999).

The use of sesame oil bio diesels blends as fuel for compression ignition engines. At maximum load
condition B30, B40 and B50 blends producel7.54, 19.4 and 21.3% lower HC emission respectively than neat
diesel fuel. At 50% load condition, B30 and B40 produce 36.5 and 41.23% less CO emission than diesel. This is
due to the complete and stable combustion of the biodiesel, which contains more number of oxygen atoms. At
maximum load, B40 and B50 blend produce 19.6 and 22.13% higher NOx emission than neat diesel fuel. For 50%
load condition, these blends produce 18.46 and 29.05% higher NOx emission than diesel fuel. Variation of exhaust
gas temperature with different loads for different biodiesel blends and diesel. The biodiesel blends produce lower
carbon monoxide and unburned hydrocarbon emission than neat diesel fuel due to the availability of oxygen
content Biodiesel blends produce higher exhaust gas temperature than neat diesel fuel (Rakopoulos , 2011).

The performance and emission of sesame oil bio diesel in an diesel engine. The brake specific energy
consumption decreases with increase in brake mean effective pressure up to full load (SFME 5.53 bar).Brake
specific energy consumption is lowest for B20 at 600C with full load and highest for B80 at 55°C with no load. It
is highest for B80 at 60°C and lowest for B20 at 60°C at full load. B20 at 60°C and B40 at 50°C show very gradual
increasing (almost flat). B20 at 55°C shows sudden rise in smoke density up to full load. The smoke is formed due
to incomplete combustion of fuel. At full load, B20 at 60°C, shows the lowest brake specific energy consumption
of all the blends but is greater than that of diesel. Neat diesel (B 0) at 60°C shows the highest exhaust gas
temperature at full load. iii) B20 at 60°C at full load shows lowest HSD reading (Culshaw, 1993).
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The performance and emission characteristics of C.1 engine fuelled with diesel biodiesel blends. The brake
power increased with increased in load at 1500 rpm. The maximum brake power recorded at full load condition. At
100% load, B30 has better performance than B20. Biodiesel produced from sesame oil and its blends with diesel
showed positive results on performance and emission when tested on a diesel engine. The fuel properties of the
biodiesel produced sesame oil were within SFME standards. B30 showed better performance. The results obtained
during the test confirmed that biodiesel from sesame oil and its blends could be used as a fuel in diesel engine

(Desantes, 1998).
2. EXPERIMENT SET UP
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Figure.1l. The schematic diagram of the experimental setup

3. RESULTS AND DISCUSSION
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Figure.4. BP vs BTE

Experiments were initially carried out on the engine at all load to create baseline data. The engine was
stabilised before taking all the readings. Various blends of different proportions of Sesame Qil Methyl Ester
(SOME) and diesel ranging from 20% to 100% were used to run this single cylinder engine.

JCHPS Special Issue 5: October 2016 www.jchps.com Page 353



Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115
4. CONCLUSION
The conclusions derived from present experimental investigations to evaluate performance and emission
characteristics on computerized four stroke single cylinder diesel engine fuelled with diesel- sesame oil blends with
Ethanol and EHN as additives are summarized as follows.

Combustion of sesame methyl ester (BSEC) blended fuels-also known as biodiesel fuel, in CI diesel
engines is trouble free and engine operation smooth. Performance characteristics of sesame methyl ester (BSEC)
blended fuels are similar with higher BTE and BP values at full/peak load conditions. UBHC emissions are less as
compared to diesel (HSD) but NOx emissions are higher. These results are on expected lines. Sesame methyl ester
(BSEC) fuel prepared via trans esterification is of superior quality.
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