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ABSTRACT - In this era where the rate of
diesel consumption is high, considering the
amount of revenue required to impact these
fuels are having a serious problem on the
environmental pollution and also looking at the
prospect of achieving energy independency. It is
necessary to look for alternate fuels and hence
jatropha based biodiesel is an apt substitute as
an alternative fuel.

Jatropha oil is has very high viscosity
,the effects of its direct usage in a C.lI Engine is
discussed in this project .Also trans-
esterification is used to reduce the viscosity
resulting in a product called” fatty acid methyl
ester also termed as biodiesel in the chemical
process, it has similar characteristics of a bio-
diesel .This esterified oil is blended with
conventional diesel fuel and used in its pure
form is tested in a C.I engine at different speeds
and loads ,thus studying its performance
characteristics. It is derived from results that
the bio-diesel in its pure form and the blends has
found to have the similar characteristics as that
of conventional diesel fuel. Thus bio-diesel can
be considered as suitable substitute for diesel.

Keywords— Jatropha, Biodiesel ,Alternate Fuel
Resources e.t.c

I INTRODUCTION

Biodiesel is methyl or ethyl ester of fatty acid made
form virgin or used vegetable oils (both edible&
non-edible) and animal fats. The main commodity
sources for bio-diesel in Indian can be non-edible
oils obtained from plant species such as Jatropha
curcas (Ratanjyot), pongamia pinnata (karanj),
calophyllum  inophyllum  (nagchampa),Hevca
brasiliensis(rubber)etc.  Biodiesel contains no
petroleum, but it can be blended at any level with
petroleum diesel to create a bio-diesel blend or can
be used in its pure form. Just like petroleum diesel,
bio-diesel operates in compression ignition (diesel)
engine, which essentially require very little or no
engine modifications because bio-diesel has
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properties similar to petroleum diesel fuels. It can
be stored just like the petroleum diesel fuel and
hence does not require separate infrastructure.

The use of bio-diesel in conventional
diesel engines results in substantial reduction of
unburned hydrocarbons, carbon monoxide and
particulate matter.bi o-diesel is considered clean
fuel since it has no sulphur, no aromatics and has
about 10% built-in oxygen, which helps it to burn
fully. Its higher cetane number improves the
ignition quality even when blended in the
petroleum diesel. B20 (a blend of 20 percent by
volume bio-diesel with 80 present by volume
petroleum diesel) has demonstrated significant
environmental benefits. Studies conducted with
bio-diesel on engines have shown substantial
reduction in particulate matter (25-50%). HC and
OC emissions were also reported to be lower.

Fig:1
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EXPERIMENTAL SET UP

Table-1 B5 Constant speed N=1600 rpm

Fig-1

Fig-2

SN | BP SFC | Thermal | Mechanical
(Kw) | Kg/ | Efficiency | Efficiency
Kw | % %
hr
1 0.1 16 |5.0 26.4
2 0.8 0.5 |16.0 60.7
3 1.0 04 |16.6 64.5
4 1.0 04 |16.7 66.2
Table-2 B10 Constant speed N=1600 rpm
SN | BP SFC Thermal Mechanical
(Kw) | Kg/Kwhr | Efficiency | Efficiency
% %
1 0.181 |1.73 4.95 27.8
2 0.7 0.569 15.04 59.8
3 0.96 | 0.465 16.4 67.1
4 1.035 | 0.46 18.6 68.8
Table-3 J5 at constant speed N-1600 rpm
SN | BP SFC Thermal | Mech
(Kw) | Kg/Kwhr | Efficiency | Efficiency
% %
1 ]021 1.71 4.89 21.87
2 |07 0.65 12.7 48.27
3 |1.06 0.52 15.8 58.56
4 |1.15 0.46 18 60.52
Table-4 J10 CONSTANT SPEED N=1600 rpm
SN SN | SFC | Thermal | Mech BP(KW)
KG/K | Efficiency
whr | % Efficiency
%
1 1 2.06 |4.04 22.3 0.17
2 2 0.574 | 14.58 57.75 0.7
3 3 0.489 |17.13 64.02 1.1
4 4 0.509 |16.63 65.62 1.1
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Of Biodiesel

Fig-4

Graphs SFC VS BP For B10, B5, J5, J10 Blends
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1. CONCLUSION

It is observed from the graphs that the fuel
consumption in case of different bio-diesel blends
is same to that of conventional fuel.SFC is
observed to be almost similar.

Brake Power was also observed to be similar to
biodiesel and its blends when compared to diesel
fuel. This is due to presence of bonded oxygen
which helps in complete combustion of fuel.

In case of mechanical efficiency it is found to be
more in case of bio-diesel blends due to the
lubricating properties exhibited by biodiesel.

V. RESULTS AND DISCUSSIONS

From the graph it is clear that as BP increase SFC
decreases up to a certain point and then decreases.
This is due to fact as BP increase, results in
increase in speed, so more amount of fuel is
consumed on the other hand SFC drops.

This is due to the fact that the rate of increase in
B.P is more than FP with increase in fuel
consumption after which that at higher speeds the
increase in F.P is more than BP. So the lowest point
on the graph suggests that after which the increase
in FP is more than BP. The blends B10, B5, J5, and
J10 follow the same pattern, which suggests that
biodiesel blends are compatible to that of diesel
fuel.

V. REFERENCES

[1]Abreu, F. 2008. "Alternative By-Products
from Jatropha." Proc. Int. Consultation on Pro-
Poor Jatropha Dev.  Accessed  August 26,
2011. http://www.ifad.org/events/jatropha/harvest/

F_Abreu.ppt.

[2]Achten, M. J., L. Varco, Y. J. Franken, E.
Mathijs, V. P. Singh, R. Aerts, and B. Muys. 2008.

"Jatropha Bio-Diesel Production and
Use." Biomass Bioenergy 32: 1063-1084.
[3]Brittaine, R., and N. Lutaladio. 2010.

Jatropha: A Smallholder Bioenergy Crop — The
Potential for Pro-Poor Development. Rome, Italy:
Food and Agriculture Organization of the United
Nations. Accessed August 25,
2011. http://mwww.fao.org/docrep/012/i1219e/i1219

e.pdf.

[4]Cerrate, S., F. Yan, Z. Wang, C. Coto, P.
Sacakli, and P. W. Waldroup. 2006. "Evaluation of

53

Glycerine from Biodiesel Production as a Feed
Ingredient for Broilers."Int. J. Poult. Sci. 5: 1001-
1007.

[5]Chawla, P. C. 2010. "CSIR Fuels Research on
Biodiesel Production." CSIR NEWS: Progress,
Promise and Prospects 60 (7&8): 74-76.

[6]Crane J. H., W. A. Vendrame, W. Montas, A.
Pinares, and E. Evans. 2010. "Preliminary Field
Evaluation of Jatropha (Jatropha Curcas L.) under
South Florida Environmental Conditions.” Proc.
Fla. State Hort. Soc. 123: 1-4.

[7]Dagar, J. C., O. S. Tomar, Y. Kumar, H.
Bhagwan, R. K. Yadev, and K. Tyagi. 2006.
"Performance of Some Under-Explored Crops
under Saline Irrigation in a Semiarid Climate in
Northwest India." Land Degrad. Dev. 17: 285-299.

[8]De Avila, J. G. 1949. Breves instrugoes para a
cultura da purgueira. Colonia de Cabo Verde.
Reparticao Técnica dos Servigos Agricolas,
Florestais e Pecuarios. Imprensa Nacional de Cabo
Verde, Praia.

[9]Deng, X., Z. Fang, and Y. H. Liu. 2010.

"Ultrasonic Transesterification of Jatropha
curcasL. Oil to Biodiesel by a Two-Step
Process.” Energy Convers. Manage. 51: 2802—
2807.

[10]Duke, J. A. 1983. "Jatropha curcasL."
Handbook of Energy

Crops. http://www.hort.purdue.edu/newcrop/duke
energy/Jatropha_curcas.html [21 September 2012].

[11]Duke, J. A, and A. A. Atchley. 1984,
"Proximate Analysis." In The Handbook of Plant
Science in Agriculture, edited by B. R. Christie,
389. Boca Raton, FL: CRC Press.

[12]Foidl, N., G. Foidl, M. Sanchez, M. Mittelbach,
and S. Hackel. 1996. "Jatropha curcasL. as a
Source for the Production of Biofuel in
Nicaragua." Bioresour. Technol. 58: 77-82.

[13]Francis, G., R. Edinger, and K. Becker. 2005.
"A Concept for Simultaneous Wasteland
Reclamation, Fuel Production, and Socio-
Economic Development in Degraded Areas in
India:  Need, Potential and  Perspectives
of Jatropha Plantations." Nat. Resour. Forum 29:
12-24.




International Journal of Engineering Applied Sciences and Technology, 2017
Vol. 2, Issue 8, ISSN No. 2455-2143, Pages 51-54
Published Online December 2017 in IJEAST (http://www.ijeast.com)

[14]Freitas, A. S., and D. Barjona. 1906. "A [15]Gaur, S., B. Viswanathan, R. Seemamahannop,
Purgueira e o seu oleo."” Dissertation. Lishoa: S. Kapila, and N. L. Book. 2011
Instituto de Agronomia e Veterinaria.

"Development and Evaluation of an Efficient
Process for the Detoxification of Jatropha Oil and

Meal." Accessed November
22. http://precedings.nature.com/documents/6118/v
ersion/1.

[16]Ghosh, A., D. R. Chaudhary, M. P. Reddy, S.
N. Rao, J. Chikara, and J. B. Pandya. 2007.
"Prospects for Jatropha Methyl Ester (Biodiesel) in
India." Int. J Environ. Stud. 64: 659-674.

54



|JEAST

INTERNATIONAL JOURNAL
OF ENGINEERING APPLIED SCIENCE
AND TECHNOLOGY

ABOUT LJEAST

International Journal of Engineering Applied Science

PEER REVIEWED

All submissions are rigorously peer

and Technology (IJEAST) is a peer-reviewed, open
access journal that publishes high-quality research
papers in the field of Engineering, Applied Science
and Technology.

reviewed to ensure quality.

OPEN ACCESS

IJEAST aims to provide a platform for researchers, Free and unrestricted access to
e B : research for all.
academicians, and professionals to share their
innovative ideas, research findings, and practical
GLOBAL REACH

Connecting researchers and

experiences with the global scientific community.

professionals worldwide.

FOCUS AREAS
® Engineering
TIMELY PUBLICATION

@ Applied Science
We ensure a swift and efficient

® @ ® @

® Technology publication process.
@ [nnovation & Development

@ Interdisciplinary Studies

@ For more information, visit our website

www.ijeast.com
INTERNATIONAL JOURNAL B4 editor@ijeast.com
OF ENGINEERING APPLIED SCIENCE ® "
AND TECHNOLOGY www.ljeast.com

Q India

2455-2143




