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Abstract — Diesel engine emits more
pollutants which are detrimental to the human
health. Pollution control boards around the world
made it mandatory to reduce the tail pipe emissions.
Research on emission control is in full swing and
several alternative fuels have been tested to reduce
emissions. Bio- Diesel is an environmental friendly
alternative diesel fuel which consists of the alkyl
esters of fatty acids. Bio-diesel can be derived from
food grade vegetable oils, non-food grade vegetable
oils, animal fats and waste restaurant greases.

This project deals with the preparation of
biodiesel from the chicken feather oil. It is obtained
from triglycerides through the transesearification
process. The experiments conducted on the VCR
Diesel engine. Diesel blended with chicken feather
oil at 20%, 40% and 60% at compression ratios
16.5:1 & 18.5:1 with 30%EGR & without EGR and
the performance characteristics are to be drawn.

Keywords—Transesterification, Fatty acids, Tail
pipe, Alkyl esters, Variable Compression Ratio,
Exhaust Gas Recirculation, Smoke Analyser.

l. INTRODUCTION

Fuels derived from renewable biological resources
for use in diesel engines are known as biodiesel.
Biodiesel is environmentally friendly liquid fuel
similar to petro-diesel in combustion properties.
Increasing environmental concern, diminishing
petroleum reserves and agriculture based countries
are the driving forces to promote biodiesel as an
alternate fuel. Vegetable oils and animal fat oils
being renewable, non-toxic, biodegradable with low
emission profiles are suitable alternative fuels to
diesel. Biodiesel derived from vegetable oil and
animal fats is being used to reduce air pollution and
to reduce dependence on fossil fuel. Biodiesel can be
harvested and sourced from chicken waste. Higher
viscosity, lower volatility and polyunsaturated
character of animal fat oils pose normal engine

operational problems. Transesterification is the
method of optimizing the characteristics of animal
fat oils.
Il. NEED OF CHOOSING CHICKEN
FEATHER OIL ASABLEND
Chicken waste means the one which is left after
getting the meat from the chicken. This is taken into
a vessel, boiled along with the water and the
temperature is maintained above 100°C. After water
gets evaporated, the stock is squeezed to extract the
oil. Then the extracted oil is heated to get water free
oil. It has the following benefits:
e  Oxygenated fuel
e  Sulphur free, less CO & HC, Particulate matter
and aromatic compound emissions.
o No need to modify the existing diesel engines
e Non toxic, Bio degradable

I1l. PREPARATION OF BIO DIESEL

«  Extraction of oil from the chicken waste.

»  Esterification of raw oil Extracted from the
chicken waste.

»  Transesterification of Esterification product.

»  Separation of biodiesel from the glycerin.

*  Water wash and separation of biodiesel from
water

»  Removal of alcohol from the biodiesel.

*  Testing the biodiesel.

a: Raw chicken waste
b: Chicken feather meal
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c:Esterification & Transesterification

Final Product of Biodiesel:

d: Biodiesel

IV.PERFORMANCE CHARACTERISTICS

The following observations were obtained by
conducting the experiments on VCR diesel engine
with and without EGR system and Smoke Analyser.
Load Vs. Brake Power
Load Vs. Specific Fuel Consumption
Load Vs. Brake thermal efficiency
Load Vs. Emission characteristics
Load Vs. Smoke

arwdE

AT 16.5:1 COMPRESSION RATIO:
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3. Load Vs. Brake Thermal Efficiency:

Load vs brake thermal efficiency with out
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4. Load Vs. NOx:
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Load vs Nox
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5. Load Vs. HC:
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Load Vs. Brake Thermal Efficiency:

AT 18.5:1 COMPRESSION RATIO:

1. Load Vs. Brake power:

Brake power[KW)

Load Vs Brake power with out EGR

— e

- C\W8D 20
~a~CWED 40
w——{WED GO

0 0 an &% &0 100 120

Brake Thermal efficiency

Load Vs Brake Thermal Efficiency

with out EGR

1Y

0

»n

0 —— 0 2]

£ —8-CWDD 10
10

5 e CWRDAO
0 —CWEDED

0 20 0 o0 w10 120
Loaa()

Seabe Thermad efficiency

Load Vs Brake Thermal Efficiency
with EGR

30
5 e Glhprel with TGR 307%
2 —

15 =~ CWBD 10 with EGR
10 0%

5 e W A0 ity LGN

0%

150 ——CWBDED with EGR
: 0%

[
o 0 1o

Lead| %)

ISSN: 2231-5381

http://www.ijettjournal.org

Page 195



http://www.ijettjournal.org/

International Journal of Engineering Trends and Technology (IJETT) — Volume-42 Number-4 - December 2016

4, Load Vs. NOx:
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V. CONCUSION

The Chicken waste based biodiesel with20%,
40%, and 60% blend with petroleum diesel are used
in the conventional diesel engine without any
modification in engine design or fuel system,

performance evaluation. It was observed that the
Performance operating characteristics that is Torque,
brake power, frictional power, indicated power,
brake thermal efficiency, Indicated Thermal
Efficiency, Specific fuel consumption Volumetric
Efficiency, and mechanical efficiency is nearly equal
to petroleum diesel at various loading conditions at
constant speed for Chicken waste based biodiesel
blend with diesel at 20% [CWBD 20], CWBD 40,
and CWBD 60 Biodiesel blends.

VI. FUTURE SCOPE

Biodiesel has distinct advantage as an automotive
fuel. Initial investment cost may be higher but
feedstock diversity and multi-feedstock production
technologies will play a critical role in reductions in
production cost and making the fuel economically
viable. The following points may be considered
before introducing the fuel in India:

o Biodiesel may be introduced as a diesel fuel
extender or blends (CWBD 10, CWBD 20) and
not as a sole diesel engine fuel (CWBD 100)
without engine modifications.

e The blends prepared for this project work were
utilized within short time span. Thus, long term
stability of blends was not studied. So there is
scope for study of long term stability of blend.

e The technique of Transesterification can be
extended to various waste and non-edible
vegetable oils. Further investigation can be
carried out to prepare ethyl ester from various
waste and non-edible vegetable oils and to
conduct various engine tests.

e Performance and emission tests can be carried
out on multi-cylinder generator engines and
surface transportation engines like tractor, car,
jeep, bus, trucks etc. Emission studies for
measurement of particulate matter, and regulated
emissions as well as unregulated emissions such
as volatile organic compounds, aldehydes etc.
has to be carried out to reveal a total picture of
environmental impact using biodiesel blended
diesel fuel.

e Further studies can also be carried out on
material compatibility, storage and utilization of
by-product from biodiesel.
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