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ABSTRACT: In recent trends due to the increase in rate of
petrol and diesel prices biodiesel has been used as an alternate
fuel in many of the fast developing countries. However in our
country also many research work has been done using different
oils. In this paper instead of using a single oil, two different oils
was mixed with diesel in different blends and the emissions were
calculated and the results were plotted. The two different oils used
was the Cashew nutshell liquid (CNSL) and the Rice bran oil.
Cashew oil is found to be a by-product which is available from the
Cashew industry and after the transesterification process the
cardanol obtained was used without any modifications. Rice bran
oil is mostly found in the places where rice is grown in a huge
quantity and more number of research works has not been done in
this oil. By the transesterification process the rice bran oil was
prepared and mixed with the CNSL in the different proportions,
which was also mixed with diesel in some amounts and the
different characteristics were evaluated and plotted.

was fixed for different load levels. At each different levels of
load the Brake specific fuel consumption, Brake thermal
efficiency and different emissions along with smoke density
were recorded and the graph was plotted. The Table 1
provides the specification of the engine used in the analysis.
Table 1 Specifications of the engine
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I. INTRODUCTION
The Variable Compression Ratio engine has been
constantly used in different fields especially in the
commercial purposes due to its construction which can
undergo high pressures during the operating speed. Not only
the cylinder head but also the piston crown can also be
modified in the VCR engine. The flow of fuel can be
controlled at different load conditions with the help of a
governor. The VCR engine at even low engine power levels
has a high efficiency. Coefficient of variance and burning rate
was the two advantages of the VCR engine which leads to do
more research by using different oils. In the VCR engine all
the different characteristics were measured and the graphs
were plotted. The values of diesel engine was compared with
the given biofuel and the performance and emission
characteristics were found out and compared. The
applications of loads were four levels and they were 0,3,6 and
9 kgs respectively. At a speed of 1800 rpm the engine speed
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II. LITERATURE REVIEW
Ali Keskin and Duran Altiparmak et.al (2008) studied the
biodiesel was produced by reacting cotton oil soapstock with
methyl alcohol at determined optimum condition. The cotton
oil biodiesel–diesel fuel blends were tested in a single
cylinder direct injection diesel engine. B. Baiju and M.K.
Naik et.al (2007) have investigated that the major problem of
using neat Karanja oil as a fuel in a compression ignition
engine arises due to its very high viscosity. Transesterification
with alcohols reduces the viscosity of the oil and other
properties have been evaluated to be comparable with those of
diesel. K. Pramanik (2003) studied the properties and use of
jatropha oil and diesel fuel blends in compression ignition
engine. In the present examination the high thickness of the
jatropha oil which has been considered has a potential elective
fuel for the pressure start (CI)motor was diminished by
mixing with diesel. The mixes of fluctuating extents of
jatropha oil and diesel were arranged , dissected and
contrasted with diesel fuel. Sanjay patil (2012) analysed that
the use of straight vegetable oils in CI engine for long term
deteriorates the engine performance and is mainly because of
higher viscosity. The best way to
use vegetable oils as fuel in CI
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engine is to convert it into biodiesel.
III. RESULTS & DISCUSSION
The graphs were plotted between the different blends and for
easy understanding it is denoted as First blend (Diesel
80+CNSL B10+RBO B10), Second blend (Diesel 60+CNSL
B20+RBO B20), Third blend (Diesel 40+CNSL B30+RBO
B30).
Fig.1 shows the variation in the Brake specific fuel
consumption for different blends of CNSL and RBO mixed
with diesel and the graph was plotted for different BP of 0 to 9
KW. The maximum load BSFC values for first blend was
0.33Kg/Kw-hr , for second blend was 0.33Kg/Kw-hr and for
third blend was 0.29 Kg/Kw-hr.

Fig. 4 shows the variation in Nitrogen oxide for different
blends of CNSL and RBO mixed with diesel and the graph
was plotted for different BP of 0 to 9 KW. The NOX values
for biodiesel is always higher than diesel for all the different
blends.

Fig.4 NOX vs BP
Fig. 5 shows the variation in Smoke density for different
blends of CNSL and RBO mixed with diesel and the graph
was plotted for different BP of 0 to 9 KW. The maximum
values of smoke for first blend was 31.5% , for second blend
was 41.6%and for third blend was 48.5%.

Fig.1 BSFC vs BP
The Brake thermal efficiency for different blends of CNSL
and RBO mixed with diesel and the graph was plotted for
different BP of 0 to 9 KW is shown in the fig. 2. The
maximum load BTE values for first blend was 27.8% ,for
second blend was 26% and for third blend was 34.1%.

Fig.5 Smoke vs BP
Fig. 6 shows the variation in Hydrocarbon emission for
different blends of CNSL and RBO mixed with diesel and the
graph was plotted for different BP of 0 to 9 KW. The HC
emission values was found to be nearer to the diesel values.

Fig.2 BTE vs BP
Fig. 3 shows the plot between Carbon monoxide emission
with brake power. The maximum emission for first blend was
0.03% Vol , second blend was 0.02 % Vol , and for third
blend was 0.05% Vol.

Fig.6 HC vs BP
IV. CONCLUSION

Fig.3 CO vs BP
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The CNSL and RBO oil when mixed with diesel has shown a
various changes in the values when comparing with diesel.
The value of Brake specific fuel consumption was found to be
nearer to the diesel for lower blends compared to the higher
blends. The Brake thermal efficiency was for the blend the
Diesel 60 + CNSL 20+ RBO
20 was found to be lower than
the other blends. The emission
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values were also nearly comparable with diesel for the lower
blends. Thus it can be concluded that with a diesel of about 60
and the other two oil with a ratio of about 20 can be used in the
CI engine without any change in the engine.
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