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Oil)
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Abstract--- Biodiesel is an alternative fuel of diesel, is described as fatty acid methyl ester from vegetable oil or
animal fats. The main objective of our project is to reduce higher viscosity of karanja oil by Transesterification and
to increase the performance and emission characteristics of diesel engine. By using the biodiesel from pun gam oil,
the performance test of biodiesel blend (B0O, B10, B20,) in 1500 rpm and 5 bhp mechanical loaded CI engine is
tested. By using different blends we have identified the engine parameters such as brake thermal efficiency, specific
fuel consumption, and total fuel consumption, brake power. In this finally we have resulted which blend is better and
which consumes less Fuel. Biodiesel have the distinct advantages of being renewable, biodegradable, & eco-friendly
fuel. During the recent years, in the field of alternative fuels especially in the area of Biodiesel, research has been
extensively carried out and different samples of Biodiesel have been prepared considering the scope, availability
and economics of various edible and non-edible oils. Biodiesel from Mahua, Linseed, Rice Bran, waste cooking oil,
Crude Palm, Castor, Jatropha & Karanja have already been prepared and successfully tested in diesel engines &
vehicles. Small capacity of reactors of 5 & 10 liters biodiesel were designed and developed also for experimental
purpose. As per Ministry of Rural Development, the National Mission on Bio-diesel is proposed to be implemented
in two phases. The first phase will involve a demonstration stage for plantation of jatropha on four lakh hectares,
and associated research activities for establishing the commercial viability of the fuel. Phase two will involve self-
sustaining expansion of the bio-diesel programme. The overall objective of the national mission is to promote the
creation of national infrastructure for production of bio-diesel through cultivation of jatropha plant and processing

of its oil.

Keywords--- Diesel and Biodiesel, Performance Analysis, Cl Engine.

I. INTRODUCTION
Biodiesel is defined as a fuel comprised of mono- alkyl esters of long chain fatty acids derived from vegetable
oils or animal fats. Biodiesel is typically created by reacting fatty acids with an alcohol in the presence of a catalyst

to produce the desired mono-alkyl esters and glycerin.
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After reaction, the glycerin, catalyst, and any remaining alcohol or fatty acids are removed from the mixture. The
alcohol used in the reaction is typically methanol, although ethanol and higher alcohols also have been used. The
main advantage of using biodiesel is to reduce dependence on imported petroleum and to lower net greenhouse-gas
emissions. Biodiesel typically has improved lubricity and ignition quality relative to diesel fuel. And also biodiesel
is renewable; that it is not a fixed resource like fossil fuels that could be completely consumed. Biodiesel is simple
to use, biodegradable, nontoxic, and essentially free of sulphur and aromatics. It is usually used as petroleum diesel
additive to reduce levels of particulates, carbon monoxide, hydro carbons and toxics from diesel powered vehicles.
When used as an additive, the resulting diesel fuel may be called B5, B10 or B20, representing the percentage of the

biodiesel that is blended with petroleum diesel.
Biodiesel fuel has the following advantages.

e Is made from renewable energy source.
e Readily mixed with diesel.

e Friendly with our environment compare than diesel, petrol.

Il. LITERATURE REVIEW
P. L. Naik and D.C.Katpatal (2013) was investigated the Performance Analysis of Cl engine using pongamia

pinnata (karanja) Biodiesel as an Alternative fuel. The main objectives of the work is reduce the higher viscosity of
pungam oil using the esterification process followed by the transesterification process. The important property of
fuel such as density, viscosity, flash point and calorific value of pungam biodiesel are compare to the diesel
properties & find the performance and emission characteristics of diesel engine such as specific fuel consumption,
mechanical efficiency, thermal efficiency for the different blends (B10, B20, B30) for the various loads and the
result of this investigation the B20 biodiesel gives the better performance without any modification of diesel engine.
A.Patel, R. Patel, M. Patel and P.Rathod (2016) was researched the Performance Analysis of Four Stroke Single
Cylinder CI Engine Using Karanja Biodiesel-Diesel Blends.

In this project work the opportunities of utilizing 100% pure karanja biodiesel and increasing the chance of using
the Karanja Biodiesel-Diesel in the diesel engines. In this research the blends of Karanja Biodiesel-Diesel is K10,
K20, K40, K60 ,K80 and pure Karanja Biodiesel are taken and the load varies 1,3,5,7 and 9kg & the results are
compared to the performance of the diesel fuel from the research the K20 Biodiesel blend gives the more
performance with lesser fuel consumption. N.Stalin and H .J. Prabhu (2007) was studied the Performance Test of IC
Engine Using Karanja Biodiesel Blending with Diesel. The constant increase of the cost of the diesel and consider
the environmental advantages the biodiesel are used as an alternate fuel. The Biodiesel from the karanja oil was
produced by the alkali catalyzed transesterification process and the experiment done on the prony brake-diesel
engine setup, using the duel fuel the specific fuel consumption, mechanical efficiency, thermal efficiency are

calculated.

The result indicates B40 was used as the alternate fuel in diesel engine without any modification. The cost of the

B40 duel fuel is lesser than the pure diesel.
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I11.HISTORICAL BACKGROUND OF B10 DIESEL
Dr. Rudolf Diesel, who invented the first Diesel Engine in 1895, used only biofuel in his engine. His visionary

statement was “The use of vegetable oils for engine fuel may seem insignificant today, but such oils may become in
course of time, as important as petroleum and coal tar products of the present time”. The above prediction is
becoming true today as more and more biodiesel is being used all over the world. In 1900 at the world fair in Paris, a
small version of a diesel engine ran on plant oil. This was organized by the French society for the support of the Otto
engine. At that time, crude oil was available in abundance; hence, vegetable oils could not attract as a source of fuel
much. Despite the widespread use of fossil petroleum-derived diesel fuels, interest in vegetable oils as fuel for
internal combustion engines was reported in several countries during the 1920s and 1930s. While engineers and
scientists have been experimenting with vegetable oils as fuel for a diesel engine since 1900, it is only recently that
the necessary fuel properties and engine parameters for reliable operation have become apparent. In recent times,
due to realization that crude oil is limited and poses a threat to well being of mankind from emissions of exhaust
gases, vegetable oil has been revisited for its scope as a fuel in compression ignition engines. Some operational

problems were reported due to the high viscosity of vegetable oils compared to petroleum.

Diesel fuel, which results in poor atomization of the fuel in the fuel spray and often leads to deposits and coking
of the injectors and valves. To lower the viscosity of vegetable oil, chemical and thermal processes were tried to
make vegetable oil compatible to compression ignition engines. Attempts to overcome these problems included
heating of the vegetable oil, blending it with petroleum-derived diesel fuel or ethanol, pyrolysis, cracking of the oils,
micro-emulsification and transesterification, where triglycerides from vegetable oils react with a lower alcohol to
produce fatty acid alkyl esters possessing properties similar to mineral diesel. Transesterification of a vegetable oil
was conducted as early as 1853 by scientists E. Duffy and J. Patrick, many years before the first diesel engine
became functional. On August 31, 1937, G. Chavanne of the University of Brussels (Belgium) was granted a patent
for a procedure for the transformation of vegetable oils for their uses as fuels. The use of biodiesel was recognized
much later and became technically relevant only after the energy crisis in the year 1973 and afterwards. More
recently, in 1977, Brazilian scientist Expedito Parente invented and submitted first industrial process for the

production of biodiesel for patent.

IV.PROPERTIES OF VEGETABLE OILS AND BIODIESEL
Ideal diesel molecules are saturated non-branched hydrocarbon molecules with carbon chain length ranging from

12 to 18 whereas vegetable oil molecules are triglycerides generally with un-branched chains of different lengths
and different degrees of saturation. Vegetable oils mainly contain triglycerides (90 to 98%) and small amounts of

mono and diglycerides.

Vegetable oils can be used as alternative fuels because they are biodegradable, nontoxic, and clean fuels.
Vegetable oils and their derivatives as diesel engine fuels lead to substantial reductions in sulfur, carbon monoxide,
polycyclic aromatic hydrocarbons, smoke and particulate emissions. Number of vegetable 43oils like karanja oil,
rapeseed oil, rice bran oil, cottonseed oil, sunflower oil and jatropha oil has been tested as fuels in diesel engines.

Studies indicate that, over short periods of time, neat vegetable oil perform satisfactorily in unmodified diesel
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engines. Vegetable oils have high viscosity due to large molecular weight and bulky molecular structure. The
viscosity of liquid fuels affects the flow properties as well as spray atomization, vaporization, and air/fuel mixture
formation. Higher viscosity also has an adverse effect on the combustion of vegetable oils in existing diesel engines,
fuel pumps and injectors. Temperature greatly affects the viscosity of vegetable oils. It has been reported that the
viscosity of oils and fats decreases almost linearly with temperature. The significant fuel properties of vegetable oils
as listed indicates that the kinematic viscosity of vegetable oils varies in the range from 27-67 CSt at 40° C. The

high viscosity of these oils is due to their large molecular mass in the range of 600-900, 180° C).

Material. Karanja (Pongamia pinnata) seeds have been collected from karanja tree.

V. BIODIESEL PRODUCTION BY TRANSESTERIFICATION PROCESS
Biodiesel fuels are produced by a process called trans-esterification, in which various oils (triglycerides) are

converted into methyl esters through a chemical reaction with methanol in the presence of a catalyst, such as sodium
or potassium hydroxide. The bi products of this chemical reaction are glycerol and water, both of which are
undesirable and needed to be removed from the fuel along with traces of the methanol, un-reacted triglycerides and

catalyst. Biodiesel fuels naturally contain oxygen, which must be stabilized to avoid storage problems.

Meher et al. studied the effects of catalyst concentration (KOH), alcohol /oil molar ratio, temperature and rate of
mixing on the transesterification of karanja oil with methanol. They found that the optimum reaction conditions for
methanolysis of karanja oil was 1% KOH as a catalyst, molar ratio 6:1, reaction temperature 65° C and rate of
mixing was 360 rev/min for a period of 3 hours. The yield of methyl esters was found to be higher by 85% in 15
minutes and reaction was almost complete in two hours with a yield of 97%. With 12:1 molar ratio or higher, the
reaction was completed within an hour. The reaction was incomplete with a low rate of stirring (180 rev/min).
Further in the optimization study, Meher et al. found that the yield of methyl ester from karanja oil under the optimal

condition was 97 to 98%.

Rathore and Madran studied the Kinetics of transesterification of karanja oil into its alkyl esters in supercritical
methanol and ethanol without using any catalyst. The effect of molar ratio and reaction temperature on alkyl ester

formation was studied.

The free fatty acid and moisture content in the material are the key parameters for determining the viability of
the vegetable oil transesterification process. According to Freedman et al. the free fatty acid content should be lower
than 1% to carry out the alkali catalyzed reaction. In their study they observed that if the acid value was greater than
1, more NaOH was required to neutralize the free fatty acids. Water also caused soap formation, which consumed
the catalyst and reduced catalyst efficiency. The resulting soaps caused an increase in viscosity, formation of gels

and made the separation of glycerol difficult.

Ma et al. studied the effect of free fatty acids and water content in the transesterification of beef tallow. The
presence of water had more negative effects on the transesterification than free fatty acids. They concluded that for
best results, the water content and the free fatty acid content in beef tallow should be kept below 0.06 % w/w and 0.5

% wiw respectively.
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Zullaikah et al. had successfully obtained biodiesel from rice bran oil with high free fatty acids content. A two-
step acid-catalyzed methanolysis process was employed for the efficient conversion of rice bran oil into fatty acid

methyl esters.

Hawash et al. studied the transesterification of jatropha oil using supercritical methanol in the absence of catalyst

under different temperature conditions.

Ramadhas et al. reported the use of acid catalyst followed by alkali catalyst in a single process using rubber seed
oil with high free fatty acid content. The objective of this study was to develop a process for producing biodiesel

from a low-cost feedstock like crude rubber seed oil.

ISO et al. have studied the transesterification by immobilized lipase in non- aqueous conditions. Noureddini et
al. have investigated the biodiesel production by lipase catalyst. The time taken to get the 67% yield of biodiesel was
72 hours at room temperature. However, the energy input was zero. The reaction time and the cost of lipase were

hurdles to commercialize lipase processes.
Components of Bio-Diesel Plant

Three Neck Round Bottom Flask
Burette Stand

Heater mantles

Condenser

Motor With Stirrer Arrangement
Thermo-meter

Thermo-meter pocket

Separator

© o N o g bk~ w0 DdPRF

Reduction adaptor

V1. DESCRIPTION OF B10-DIESEL COMPONENTS
1. Three Neck Round Bottom Flask

Figure-1
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Specifications

Brand Name LABOY
Capacity 1000ML
Color No Color
Item Weight 1.0 grams
Model Number HMF011435

Number OF Items 1
Part Number HMF011434
2. Burette Stand

Specifications

Brand Name Jlab
Model Number 1382
Number of Items 1

Part Number 1382

—

Figure 2

3. Heater Mantle

Figure 3
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Specification

Brand Name SSU
Item Weight 400.0 grams

Number of Items 1

17

L

Figure 4

Figure 5: Kirloskar engine

Figure 6: Prepared biodiesel
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Figure 7: Experimental set up

Figure 8: Tachometer

4. Motor with Stirrer Arrangements

Specification

Brand Name REMI
EAN 7108324490668
Item Weight 5.0 kilograms

Model Number RMS1184

Number of Items 1

Part Number RMS1184
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VIl. CHARACTERISTICS OF OIL WHICH Is USeD FOR BIODIESEL PRODUCTION
The feasibility of the raw materials described in the following paragraphs to produce biodiesel has been studied.

They have been selected according to the partners’ expertise and to bibliography studies. Each one of the oils
selected has some specific features which has provoked its inclusion in the study. In general, it has been tried to
select those with higher world-wide production and attractive price, although some others have been included due to

there are some interesting reasons to be taken into account:

1. The rapeseed was selected since it was the most widely used raw material across Europe and the raw
material used as oil of first use, in addition to this it has a relatively high world-wide production.

2. The rapeseed was selected since it was the most widely used raw material across Europe and the raw
material used as oil of first use, in addition to this it has a relatively high world-wide production.

3. The rapeseed was selected since it was the most widely used raw material across Europe and the raw
material used as oil of first use, in addition to this it has a relatively high world-wide production.

4.  Palm oil production is much lower than that of palm kernel and its prices is much higher, but given the fact
that they proceed from the same fruit but they show really different features it is interesting its study. Besides,
studying the prices history it has shown interesting minimum prices for biodiesel production.

The oil used is an unavoidable raw material in any study of this type. Its low prices apart from solving an

ecological problem make them very interesting.

VIIl. PERFORMANCE ANALYSIS OF Cl ENGIN RUN By DIESEL (B00)
The engine performance tests were conducted with a single cylinder four stroke diesel engine. The test rig

arrangement mainly consists of loading arrangement, a fuel input measuring arrangement, air intake measuring
arrangement, an arrangement for measuring the heat carried away by cooling water from engine jacket, an
arrangement for measuring the heat carried away by cooling water from exhaust gases, a control panel. The

specification of the test engine is as given below Table 1, Table 2 and 3
Engine type : Kirloskar Engine
Dia of Engine : .96m
No. of cylinder : 1
No of stroke : Four
Type of cooling : Water
Fuel used : Diesel, Biodiesel

The parameters like fuel consumption, speed of engine, torque and etc. were measured at different loads for
diesel and with various combinations of biodiesel from pongamia pinnata with the petroleum diesel. Brake power,

brake specific fuel consumption, brake thermal efficiency.
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| X. PERFORMANCE TEST FORMULAE
1. Diaof Brake drum : .96m

27NT
60 '

2. Brake Power (B.P) :

T=F*R, F - Force , R - Radius

N - Speed, T - Torge

3. Total Fuel Consumption(T.F.C) :%x 107% x 3600 X p

. - T.F.C
4.  Specific Fuel Consumption(s.f.c) TS
.. B.Px3600x100
Brake Thermal Efficiency: —————
DATA FOR DIESEL (B00)
Table 1
S.N LOAD INKGF NETLOAD CRANK TIME B.P T.F.C S.F.C B.T.E
T,T,T,-T, IN SHAFT FOR KW | KGHR KGK | %
NEWTON SPEED SML W
(T,-T,)* RPM FUEL HR
KGF CONS
UMPT
ION
SEC
1 4 1]3 29.43 1538 34.2 720 | 43 .60 13.7
2 7 1|6 58.46 1518 333 1.42 .49 31 26.5
3 10 2|8 78.48 1530 25 1.77 59 31 27
4 15 3|12 117.72 1544 23.7 2.89 | .63 21 353
Data for Bio Diesel (B10)
Table 2
SN | LOAD IN NET LOAD IN | CRANK TIME TAKEN FOR 5ML BP | TF.C SF.C B.T.E
KGF NEWTON SHAFT FUEL CONSUMPTION KW | KG/HR | KG/KWHR | %
T, T, T;-T; (T;- T.)*KGF | SPEED SEC
RPM
1 4 13 2043 1503 40 .70 37 .53 17.4
2 7 1|6 58.86 1523 335 1.4 44 31 26.7
3 12 |3 | 9 88.2 1528 27.2 2.1 .35 25 32.5
4 15 |3 | 12 | 1177 1524 213 28 79 .24 334
Data for Bio Diesel (B20)
Table 3
S.N | LOAD IN NET LOAD | CRANK SHAFT | TIME FOR 3ML BP | TF.C |SFC B.T.E
KGF IN SPEED FUEL CONS KW | KG/HR | KG/KW | %
T, T T;-T. | NEWTON RPM UMPT HR
(T,-Ty)~ ION
KGF SEC
1 4 1|3 29.43 1503 39 .70 | .38 54 15.6
2 7 1|6 58.86 1523 33 1.43 | 45 31 26.8
3 10 |2 |8 88.29 1528 27 215 | .55 25 33
4 15 |3 |12 | 117.72 1530 20 2.85| .65 26 37
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X. MAIN SPECIFICATIONS
Ester content, EN14103

The specification defines that biodiesel has to contain a minimum percentage of 96.5% (m/m) of methyl fatty
acid esters. This parameter is a tool that allows regulating the mixture of other substances, such as diesel in the final
product. When the value is below this limit it can indicate that the conditions of reaction have not been the adapted

ones or that the final product contains the sum of several minority compounds coming from the oil.

The value of this parameter depends on the production process and is indicative of the biodiesel quality. If
biodiesel shows a high value of this parameter it indicates that an insufficient washing has taken place and causes
that during the storage a glycerine phase is formed in the bottom of the storage tank and attracts other polar
compounds like the water, monoglycerides and soaps and cause damage in the injection systems. They cause

nonferrous metal corrosion. Mono-, di- and triglycerides and total glycerol,

Free glycerol, EN14106

The monoglycerides specification limits the content in £ 0.80% (m/m), diglycerides £ 0.20% (m/m),
triglycerides £ total 0.20% (m/m) and glycerol £ 0.25% (m/m). These values depend on the production process that
is to be optimized to fulfil these parameters. High values can cause problems in the injectors, the pistons and the
valves. A high content of these parameters causes in an indirect form that others as viscosity and the carbonaceous
residue also present more high values. Density, EN ISO 3675, EN 1SO 12185 The values of density of biodiésel are
in general higher than the diesel ones. The specification limits the values 15° C in 860-900 kg/m3 . The presence of

other substances in the product like methanol can cause lower value of the density.

Methanol content, EN14110

The methanol content is limited in 0.20% (m/m) maximum. A high content of methanol in the final product
indicates failure in the process, (distillation or washing part) reason why it is necessary to pay special attention to
these parts of the process if the product is outside specification in this parameter. Flash Point (EN 1SO 3679), which
measures fuel flammability, also presents a high value when the content in the alcohol is high. The specification of

the flash point for biodiesel is 3 120°C, and it is an important parameter from the point of view of security.

lodine number, linolenic acid methyl ester and polyunsaturated FAME, EN14111

The iodine index is a measurement of the double bonds of the fatty matter. The value depends solely on the raw
material used for the production of methyl ester. Raw materials like the neat soybean or sunflower, have an iodine
number higher than 120 (g of 12/100 g). Mixing these raw materials with others with lower iodine number, we can
be able to fulfil the specification of the mixture in this parameter. The linolenic acid methyl ester content is limited
12.0% (m/m) and the polyunsaturated fatty acid methyl esters in 1% (m/m). The compounds with a high number of
double bonds are thought to be related to worse oxidation stability and that are the cause of the formation of
degradation product which they can affect the engine operability, but is possible to have products with high iodine
number and good oxidation stability. This can be obtained if the product has been aditivated or if it has the natural

antioxidants after the production process.
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Acid value, EN14104

Limited £ 0.05 mg KOH/g the value of the acidity is a measurement of the mineral acidity and free fatty acids
content in the sample. The raw material influences in the value of the acidity and its degree of refinement. The
production process also can affect to the value of this parameter as a result of adding mineral acid in the processes of

soap elimination. The storage of the product usually increases this value gradually.
A high acidity is related to corrosion problems and deposits formation in the engine.

Content of phosphorus, EN14107

A maximum of 10 mg/kg is allowed in the samples of biodiésel. The phosphorus in the biodiesel comes from
the phospholipids that the raw material contains. Also it can increase this value in case phosphoric acid for the

neutralization of soaps is used or like catalyst.

An excess of phosphorus causes a bad separation of phases during the transesterificacion process. Due to this

reason in the refining process of the oil there is a degumming step to lower the phosphorus content.

Content of alkali and alkaline-earth metals, EN14108 and EN14109

The sum of the alkaline metal content (Na+K) as well as the sum of the alkaline earth metal content (Ca+Mg)
are limited to a maximum of 5 mg/kg. The alkaline metals (Na+K) usually are remainders of the catalyst and it is
thought that it is related to the ash formation in the engine, whereas the alkaline earth (Ca+Mg) correspond to
remainders of the water of the washing, whose soaps can affect the bulk injection pumps. Other parameters are
related to these like the sulphated aOsh content and the carbonaceous remainder. In the process we should revise the

washing process if elevated values of these metals appear.

Kinematic viscosity 40°C, EN 1SO 3104

Oil has very much higher viscosity than diesel (~ 30 mm2/s at 40° C). The fatty acid methyl ester (biodiesel) has
lower viscosity than the oil and slightly higher to the one of the diesel. The specification for the FAME limits the
value of this parameter in 3.50 - 5.00 mm2/s to 40° C and for diesel 2.00 - 4.50 mm2/s 40° C. The viscosity value is
related directly to the fatty acid distribution of biodiésel, and therefore of the raw material. The viscosity can be
increased due to an increase of other parameters as they are the content in mono-, di- and tri-glycerides, or polymers;
in this case it would be necessary to act on the process to correct these values. Final Publishable Report Page n° 22
Sulphur content, prEN 1SO 20846, prEN 1SO 20884 and Cetane number EN ISO 5165 Sulphur content, limited in
max 10 mg/kg, and cetane number, min 51, depend solely on the raw material for the production of biodiesel. All
the raw materials evaluated in this project do not present any problem to fulfil these parameters. Conradson carbon
residue, EN ISO 10370 The diesel and biodiesel specification is the same one, allowing a maximum of 0.30%
(m/m). This test measures the tendency of the fuel to produce deposits in the injectors within the combustion
chamber. The value of this parameter seems to be related to others like the glycerine content, free fatty acids, soaps
and remainders of the catalyst, that are parameters that we can correct acting in the production process. Sulphated
ash content, EN ISO 3987 The sulphated ash content (max. 0.02% (m/m)) is a measurement of the amount of

inorganic polluting agents that has the biodiésel. These polluting agents can come from rest of the catalyst that could
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cause deposits in the engine. Water content, EN 1SO 12937 This parameter depends completely on the production
process. It is limited 500 mg/kg maximum and it is necessary to be careful of the product once produced and before
the consumption so that it does not increase the water content. Biodiesel is very hygroscopic, for this reason it can
absorb water over the specification during the storage. In order to assure the fulfilment this parameter it is important
to produce very below the specification and to extreme the measures to try not to catch humidity. Total
contamination, EN 12662 It is a measurement of the amount of insoluble matter that is retained in a filter of 0.8 mm

filter when the heated fuel passes through.

XI. ADVANTAGES AND APPLICATION
An alternative to petrol and diesel.

A renewable energy source.
Environmental friendly ( Reduces the emission of harmful pollutants.)

Good lubricity. ( high cetane number contribute to cold starting and low idle noise

A I

Good combustibility ( extend the life of diesel engines)

APPLICATION

Biodiesel can be used with some precautions in diesel engines in many sectors including on-road vehicles, off-

road mobile equipment and vehicles and stationary equipment.

On-road

1 Fleet vehicles

2 Heavy-duty trucks
3. School buses
4

Urban transit buses

Off-road

Agricultural equipment
Construction equipment
Forestry equipment
Locomotives (trains)

Marine vessels

o ok~ w0 Db -

Mining equipment
Stationary

1. Electricity generators (gensets)

2. Furnaces
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XIl.  RESULT AND DISCUSSION

In a single cylinder four stroke diesel engine made of Kirloskar was run using different types of sample that is
petroleum diesel, blends of diesel and biodiesel, pure biodiesel made from the seed of pongamia pinnata at different
loads to analyse the performance of the engine. To determine the performance of the engine, the values of the brake

power, specific fuel consumption, heat supplied, brake thermal efficiency, were calculated (table).

Brake thermal efficiency increases with respect to load increases as shown in the figure 6. The B100 or pure
biodiesel gives better brake thermal efficiency with comparison to other sample. In between the sample B0O and
B100, it is seen that with increase in load, the sample B10 gives good result of brake thermal efficiency, therefore
the B10 sample may be the better sample as compared to the other samples that is BOO, B20, B30 and B100.

XIIl. CONCLUSION
In the end, biodiesel is a new renewable energy that has the perfect opportunity to replace the current diesel.

Its production is simpler, requires few resources, farm crops on site are more environmentally friendly than oil

drilling in the middle of the Pacific or the South Pole.

However this balance is nuanced, because using the agricultural surfaces to roll rather than to feed the
populations makes the raw material more rare, therefore. In addition, the excesses of these farms such as

deforestation or the use of oil palm can have serious ecological impacts.

Biodiesel can therefore be a viable alternative to current hydrocarbons, provided that its production and use is
controlled to limit the negative aspects. However, there is still a partial solution, since the power / energy balance on
the use of surfaces limits its development, and the economic gain is not as significant as the ecological contribution.
The main difference we get in performance test is the brake thermal efficiency of the blends of diesel and biodiesel

are almost similar .brake thermal efficiency of biodiesel like (B20, B10, B0O).
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