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Abstract: Many researchers have been working on alternative
fuels and it blends in order to enhance the performance of
automobiles. There are number of alternative fuel blends have
been tested on automobile engines and their performances have
been analyzed. In this present work, Methyl Ester from Waste
cooking oil to be prepared and going to blend with Diesel with
different ratios, is an alternative fuel. The experiment is going to
be conducted on the air cooled four stroke Diesel engine using
these blends with different proportions and nozzle injection
pressures, finally its performance characteristics to be analyzed.
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l. INTRODUCTION

The dominant source of transportation in modern world

is Diesel engine. But due to shortage of fuel, we may not be
able to avail it for long time. Similarly, reduction of fuel
consumption also focused in automobile industries. Various
researches are practiced to overcome the above challenges.

The current situation of petroleum and the depletion of
fossil fuels and degradation of our environment due to the
combustion of fuels leads to urgency interest in finding
alternative to fossil fuel which is none other than Bio-Diesel
which are eco-friendly. Thermodynamic performance test
conducted on engine also favors for the use of alternative fuel
in Diesel engines.Various reports indicate that the use of
Bio-Diesel on Diesel engines have shown substantial
reduction in the emission of SO2, CO2, NOx content which
are all the major responsibilities for environment
degradation. Pure plant oils are completely harmless to our
environment especially for ground water table and ground
water as a general rule that the blend of Bio-Fuel and
petroleum Diesel should also be treated as petroleum Diesel.
Fuel Injection:

Fuel injection is atomizing the fuel through the nozzle to the
pressure of 200 bar using fuel nozzles to the combustion
chamber of the engine cylinder.

This injection process is making of droplets of fuel to
support the complete combustion. Viscosity is one of the
physical characteristics of fluidwhich is the resistance offered
by the fluid layers for the fluid flow.
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Atomization rates of the fuel is dropped while increasing
the density. Surface tension or the tendency of the fuel to
adhere to itself at the fuel- air interface, affects the tendency
of the fuel to forms drops at the jet-air interface.

1. EXPERIMENTATION
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Fig2.1 Process of Bio-Fuel flow chart
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Fig3.1 Process of Bio-Fuel

Engine Specifications

Make H.T.C. Diesel Engine
Brake Power 3.7 kW or 5 hp @ 1500 rpm
Fuel Diesel

Compression ratio : 16.1

Maximum Loading: 3.7 kW
e

Blendratiol:2
Bio-Fuel10%:=Diesel®0%

Bio-Fuel20 % = Diesel80 %
Blend ratio 2:8

Blendratio3:7
Bio-Fuel30%=Diesel70%

Bio-Fuel40%=Diesel60%
Blendratiod:6

Fig3.2 Process of Bio-Fuel

V. PROCESS OF BIO-DIESEL PRODUCTION

1. Filter the oil to remove solid particles. Oil is warmed up
little bit to get it to run freely, 35°C is enough. 2. To avoid the
soap formation (Saponification) oil seed is heated to 120°C so
that water is evaporated completely. 3. Preparing methanol
and Sodium hydroxide mixture: First make sure that vessels
are dry. Start by mixing exact quantity (3g) of Sodium
hydroxide and (200ml) methanol for 1000 ml of oil. 4.

Separation of fatty content: Mix the precise amount of
methanol and Sodium hydroxide followed by constant
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stirring and then allowed to cool. Then extract the oil for
further process. 5. Preparing meth oxide: First make sure
that vessels used are dry. The mixing of the precise quantity
(3g) of Sodium hydroxide and Methanol (200ml) and Stirring
until the cent percent of Sodium hydroxide is dissolved. Once
the Sodium methoxide is made and add 1kg of oil. Make sure
all your weight and volumes are precise. The quantity of
NaOH is concise such that the reaction is simpler. It is
mandate that the right volume of NaOH do boost up the
reaction and to escape from some unreacted oil will be mixed
with Bio-Diesel and glycerin. 6. Heating  and mixing:
Pre-heat oil to 50°C to 60°C. Add Sodium meth oxide to the
oil while stirring; stir the mixture for 50 minutes.. The
CH,;OH is then the caps off the ester chains and OH from the
NaOH stabilizes the glycerin. Measure 1 litre of distilled
water and add acetic acid (0.3ml) and them mixed with the
solution and allow it to settle. 7. Allow the solution
forsettling and cooling processes for 8 hours. The methyl
esters (Bio-Diesel) are in the top of the solution the high
denser glycerin is congealed on the bottom of the container.
The Bio-Diesel is take off carefully from the final solution.
This can be done by draining the unwanted reactants out of
the bottom of the container through the vicinity hose.

8. The suspension of Bio-Diesel may also have some soapy
residues. These are the result of k ions from the Sodium
methoxide reaction with water was suspended in the oil. If the
reaction produces more than the usual amount of soap, this
happens when NaOH comes in contact with water before it
has a chance to react with the oil.

IV ) Mixer of
CH,OH & NaOH

1) Heating the oil

) 1) Quenching
above HOC

Process

Fig4.1 Process of Bio-Fuel

Formula used
1. Brake Power BP:(2zNWgre)/(60 x 1000) kW
2. Total Fuel Consumption TFC =10/t x y x 3600 / 1000 kg
/hr.
3. Frictional Power IP = BP + FP kW
4..Actual mass of air = Cyx p,xA(2gh,)*?x3600Kg/hr.
5. Theoretical mass of air Mt = (nd’LN/8)p,x60 kg / hr.
6. Air fuel ratio = Actual air intake / TFC
7. Mechanical efficiency 1mecn = BP / IP
8. Brake thermal efficiency ny, = BP / Fuel Power
9. Indicated thermal efficiency niy, = IP / Fuel power
10. Brake Mean Effective Pressure
BMEP = (120BP/LAN)KN /m?
11. Indicated Mean Effective Pressure
IMEP = (120BP/ LAN)KN /m?
Total Number of Observation:
1 Nozzle x 1 FIP x 4 Blend x 1 loads = 4

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation'




International Journal of Recent Technology and Engineering (IJRTE)

V. RESULT AND DISCUSSION

Load vs Brake Thermal Efficiency
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Fig 5.1Variation of Brake Thermal Efficiency (FIP
140psi)

Thermal efficiency is the ratio between useful output of a
device and the input energy. The relation between output
energy(Shaft Power) and input energy (Fuel).The variation of
brake thermal efficiency (BTE) for various Injection Pressure
and for different blends is given in Figure.
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Fig 5.2 Variation of Specific Fuel Consumption (FIP

140psi)

SFC is one of the performance parameter which emphasis
the rated power output for the given amount of fuel
consumption. Higher SFC means higher fuel consumption
(i.e. less power per unit of fuel consumed). Lower SFC means
higher power per unit of fuel consumed. It is the weight of
fuel consumed per kWhr of power produced. As the injection
pressure increases SFC decreases producing higher power
per unit of fuel consumed.

Load vs Mechanical Efficiency
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Fig 5.3Variation of Mechanical Efficiency (FIP 140psi)
Mechanical efficiency (nmecn) is the ratio of Brake power to
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Indicated power. The variations of Mechanical efficiency for
various Compression Ratio and different blends are shown in
figure.

Thermal efficiency is the ratio between useful output of a
device and the input energy. Indicated efficiency is total
power output by burning the fuel during every cycle. The
variation of indicated thermal efficiency has been obtained
based on different Injection Pressure and for different blends
are given in Figure.

Load vs Indicated Thermal Efficiency
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Fig 5.4Variation of Indicated Thermal Efficiency (FIP
140psi)
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Fig 5.5 Variation of Brake Mean Effective Pressure (FIP
140psi)
The wvariation of volumetric efficiency for various
Compression Ratio and for different blends is shown in
figure.
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Fig 5.6 Variation of Nitrogen Oxide (FIP 140psi)
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Fig 5.7 Variation of Oxygen (FIP 140psi)
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VI. CONCLUSION:

It is observed that the performance parameters like
Mechanical, brake thermal and indicated thermal efficiencies
were enhanced by 2.7%, 5.09% and 5.93% respectively at the
injection pressure of 140 psi. From the comparison, B30 is
better than other blends at injection pressure 140 psi because
it shows higher efficiencies than others. More over this blend
has also shown better emission control up to 30%.
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