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ABSTRACT

Fossil powers have dependably been the most imperative wellspring of vitality for the world. In any case, in
perspective of the vitality emergency confronted by the world today because of fossil fuel consumption, it is
the ideal opportunity for us to move our regard for other renewable sources which could be utilized as fuel
options. This paper looks at the reasonableness of Eucalyptus oil as a wellspring of biodiesel, for use in
Compression Ignition Engines. Biodiesel was delivered from unadulterated Eucalyptus oil by the procedure
of Transesterification and the fuel properties were contemplated. In the following stage, a solitary barrel
coordinate infusion diesel motor was utilized to test the mixes of eucalyptus biodiesel with flawless diesel
fuel in different proportions (10%, 20% and 30% by volume). The different execution and discharge
qualities of the motor for each of the fuel mixes were investigated for every working state of the motor.
Comes about demonstrated that the utilization of biodiesel mixes brought about a critical lessening in the
HC and CO emanations with an execution practically comparable to diesel fuel at all heaps. Be that as it
may, an expansion in the NOx outflows was seen while bringing the biodiesel content up in the fuel mix,

which could be lessened by appropriate motor improvement strategies.
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1.INTRODUCTION

Consumption of non-renewable energy sources, ecological concerns brought about by expanded
discharges and the lofty climb in the cost of oil based goods have turned out to be a standout
amongst the most difficult issues confronted by means of the world today. Petroleum products
include dependably be the fundamental wellspring of vitality for the power construction and
transport parts of the world. It is the ideal opportunity for us to give careful consideration to
discovery other inexhaustible fuel sources which might be utilized as option energizes to the
ordinary powers — petroleum and diesel.

An option fuel to oil or diesel must be in achievable, fiscally engaged, regular all around arranged
and bounteously open . oil with an alcohol, inside seeing a stimulus, to casing There are various
wellsprings of another strengths like Ethanol, Natural Gas, and so forth., yet the most extreme
fitting other decision to traditional powers — overwhelmingly diesel — is Biodiesel. Biodiesel
proposes a vegetable oil or creature fat based diesel fuel including long chain alkyl (methyl, ethyl,
or propyl) esters. Biodiesels are produced using vegetable oils by a methodology known as
transesterification. Transesterification consolidates the response of the vegetable Esters and
glycerol. These esters are intimated as biodiesels and can be connected as a bit of
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Compression Ignition Distinctive biodiesels, which are prohibited from various vegetable oil
sources, have been attempted as other decision to diesel fuel for a critical drawn-out timeframe.
Past gets some information about in this field displayed that the utilization of biodiesels
accomplished an execution in every practical sense undefined to diesel fuel with included good
position of lower discharges. In the present work, Eucalyptus oil was picked as the wellspring of
biodiesel and the differing qualities were dissected. The eucalyptus tree is a non-consumable
animal sorts fit for making in every last climatic condition.

Once the unadulterated eucalyptus oil has been isolated, it was changed over into biodiesel by the
strategy of transesterification.. The physico-substance properties of the biodiesel in this way
obtained were examined and appeared differently in relation to those of petro-diesel with find its
fittingness for use in diesel engines. The eventual outcomes of engine execution and spread
qualities were along these lines chose and discussed

2. PROCEDURE FOR FORMING OF BIODIESEL AND ITS SPECIFICATIONS

The Process of Transesterification of vegetable oils is, up until this point, the best known and the
most generally acknowledged strategy used for the production of biodiesel. It is the mixture
response between a triglyceride and a liquor within the sight of an impetus . within the
willingness of Eucalyptus biodiesel, ethyl transesterification was embraced. Ethanol was utilized
as the liquor in the planning of eucalyptus biodiesel. Immaculate eucalyptus oil be in use in a
response flagon.. The mixing procedure portrayed by an adjustment in the shade of the blend
from clear yellow to rosy yellow. The arrangement was got was then poured in a rearranged jar
and permitted to settle down for about 24 hours. At that point glycerol would be settle at the base
of the jar as a dull darker hued fluid and ethyl esters (coarse biodiesel) would be shaped at the
top. The different physico-substance properties of the acquired biodiesel were considered in order
to discover its appropriateness for use in diesel motors. The closeness in properties of the
proposed biodiesel with petro-diesel demonstrates that it could be utilized as an option with
sensible execution. Table 1 demonstrates the different properties of the tried fills

Property Petro-diesel [Eucalyptus biodiesel
Calorific Value 41.2 MJ/Kg 40.5 MJ/Kg
Density (15° C) 1.745 0.8 08
Viscosity (40° C) cSt 1.07 1.05
Flash point (°C) 54 22
Fire point °C) 61 32
Cetane Index 40 38

Table 2.1t is fairly understandable as of the table that eucalyptus biodiesel show similarity in properties to
petro-diesel and is therefore evaluate to be a fuel alternative to diesel.

EXPERIMENTAL SETUP AND PROCEDURES

The performance and emission tests were performed on a constant speed, single cylinder,
directinjection diesel engine. The detailed specifications of the engine used for the test are given
below. All the performance and emission tests were conducted at a constant speed of 1500 rpm
Figure 1 shows the experimental setup. The engine was coupled to a rheostat load bank with
electrical loading. A DC generator with electrical load bank was used for loading purposes. The
rheostat connected in series to the circuit controls the load on the engine by controlling the
voltage. Carbon monoxide, Unburned Hydrocarbons and Nitrogen oxide emissions in the engine
exhaust were measured by using a Crypton Five gas analyzer and the smoke density was
measured using the AVL smoke meter
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Figure 1. Experimental setup

The motor was begun with perfect diesel as fuel and was permitted to warm up for a couple of
minutes. The execution and emanation attributes of the motor were noted utilizing diesel as the
reference fuel. The fuel was then changed to E10 [10% biodiesel + 90% diesel] and the qualities
were noted. A similar methodology was rehashed for alternate mixes [E20, E30] moreover. Once
the tests were finished and all the required readings were taken, the motor was again changed to
unadulterated diesel fuel in order to stay away from any future startup issues. The different
execution and discharge qualities were gotten in this method.

CONSEQUENCES AND DISCUSSIONS

The experiment be performed at an injection pressure of 150 bar, compression ratio 17.4:1 and a
standard injection timing 24° BTDC

Quality & Performance

Type Single cylinder, Direct Injection, 4S5
Bore * Stroke 85.5mm*110mm
Cubic Capacity 0.61 cc
Compression Ratio 16.5:1 |
Rated power 3.5kW @ 1500rpm
Injection Timing 23° BTDC
Type of cooling Water cooled

Brake thermal Efficiency (BTE) indicates the efficiency of the engine to convert the chemical
energy of the fuel into useful output power. The variation in BTE with respect to power output at
various loads for diesel and biodiesel blends is shown in the figure 2. This might be because of
the lower warming qualities prompting to a slower smoldering procedure when contrasted with
diesel. The fuel utilization qualities of the motor are spoken to by the term Brake Specific Fuel.
Figure 2 speaks to the variety of BSFC for diesel and the different biodiesel mixes at various
power yields and loads on the motor. The explanation behind the expansion in fuel utilization of
biodiesel mixes is that when the biodiesel content in the mix builds, the general warming
estimation of the mix decreases. Accordingly, expanded fuel utilization is required to keep up a
similar speed and power yield of the motor . BSFC diminishes as the power yield of the motor
increments
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Emission Characteristics

Carbon monoxide (CO) is an imperative discharge happening in a motor. CO emanations happen
because of the inadequate burning of the fuel, mostly because of absence of oxygen particles for
successful ignition to happen. Another explanation behind CO emanations is the absence of time
for viable ignition to happen. The variety in CO discharge for diesel, slick biodiesel and the
different mixes at different heaps of the motor are appeared in figure 4. It can be seen that there is
a huge lessening in the CO discharges while utilizing biodiesel mixes when contrasted with
petrodiesel. The explanation behind the decreased CO discharges is the more viable and finishes
burning occurring because of the expanded number of oxygen iotas in the biodiesel. The
accessibility of adequate oxygen molecules makes the majority of the CO be oxidized and
changed over to CO?2 yet the entire transformation of CO to CO2 is never conceivable.

Hydrocarbons (HC) are another noticeable parameter in the outflow attributes of a diesel motor.
Like CO outflows, HC emanation likewise happens when the fuel particles neglect to consume
totally inside the motor. The varieties in HC outflow for diesel fuel, flawless biodiesel, and the
different mixes at different loads on the motor are appeared in figure 5. The figure shows that the
HC emissions of biodiesel blends are much lower than those of diesel fuel. It can also be seen that
the lowest HC emissions were recorded by E30 blend. As the biodiesel content in the fuel blend
increases, the HC emissions decrease. The reduction in HC emissions while using biodiesel as the
fuel can be attributed to the efficient and more complete combustion taking place due to the
presence of greater number of oxygen atoms in the biodiesel fuel blends.
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At the point when the ignition temperature inside the motor surpasses a specific breaking point,
nuclear nitrogen consolidates with free oxygen to frame oxides of nitrogen (NOx). Since the
ignition temperature is higher and the oxygen fixation is more prominent for biodiesel, it can be
seen that the NOx emanations of biodiesel and its mixes are higher than those of diesel at all
heaps on the motor.
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CONCLUSION

This examination goes for deciding the reasonableness of Eucalyptus biodiesel as an option fuel
for use in Compression Ignition Engines The arranged biodiesel was then mixed with petrodiesel
in three extents and afterward tried in a solitary chamber guide infusion diesel motor to acquire
the execution and discharge qualities.

e The BSFC increments with increment of biodiesel substance in the fuel mix because of
diminishing in calorific estimation of the mix.

¢ The BTE of biodiesel mixes are observed to be somewhat lower than that of diesel at all
heaps and power yields of the motor primarily because of the lessened warming
estimation of the mix.

¢ A huge diminishment in the HC and CO discharges was noted though NOx outflows and
Smoke force recorded an expansion while utilizing biodiesel mixes as the fuel.
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