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ABSTRACT

Lack of Power supply, increasing oil prices, andbgl warming activates the research and developmnt
substitute energy resources to maintain economieldpment. The methyl esters of vegetable oil, kmas biodiesel are
becoming popular because of their low ecologicéatfand potential as a green substitute for coggiwa ignition

engine.

The main objective of this study is to investigtte performance of neem oil methyl ester on a sitglinder,
four strokes, direct injection, and 8 HP capacigsdl engine. The Experimental research has bedorped to analyze
the performance of different blends 20%(BD20), 5BZ#0), and 100%(BD100) of neem oil biodiesel. Besdil, when
compared to conventional diesel fuel, results stibthat the brake specific fuel consumption and érsgecific energy
consumption are higher and brake thermal efficidaeg during testing of engine. The brake speeifiergy consumption
is increased by 0.60% to 8.25% and brake thernfigiesicy decreased by 0.57% to 7.62% at 12 kg enpnake load as
compared to diesel fuel. When the fuel consumptibiodiesel is compared to diesel fuel it observedt the fuel
consumption was increased by 2.5% to 19.5% tharnothdiesel fuel for B20, B50 and B100 bends ak@Zngine brake
load. It is observed that the performance of biseliblends is less as compared to plane diesallaitg testing of diesel
engine run normally for all engine loads. It is éstigated that the neem oil biodiesel 20% blendvsldovery close
performance when compared to plain diesel and heanebe used as an alternative fuel for convertidiesel in the

future.
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INTRODUCTION

The petroleum fuel depletion moving fast day by dag consequently the price of petroleum fuel hikage
made a severe impact on the power and transpddrsealso on the national & international econoifiye importance of
biodiesel increases gradually due to the deplaifqretroleum reserves and improve in environmesdakcerns [1]. Neem
oil (Azadirachta indica) is non-edible oil and & available in huge surplus quantities in SouthaA3ihe neem oil
production in India is estimated to be 30,000 tpasannum [2]. Vegetable oils are environmentailgridly and it might
provide a feasible substitute for diesel since éha® renewable in nature. Various non-edible silgh as Neem oil,
jatropha, rubber seed, mahua, waste cooking amndncseed oils, are investigated for their suitapilb diesel engine fuels
[3,4,5,6]. The main disadvantage of the biodiesdts high production cost due to the high costedetable oil, which
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accounts for almost 78% of the biodiesel producfidn The esters of vegetable oil are a non-tokiodegradable and

renewable alternative diesel fuel is receivingratta.

These esters are named biodiesel. The use of rgetalde oils in engines without any modificatiomsequences
in poor performance and directs to wear of engorapgonents [8]. The brake thermal efficiency isesleed maximum of
23.1% with biodiesel, which is 6% lower than th&desel at full engine load condition. The higlwéscosity and lower

calorific value of esters direct to the lower brakermal efficiency and engine performances.

Many researchers have used jatropha oil (neat ardified both forms) as a fuel in Cl engine and fibliowing

conclusions have been made:

Jatropha oil, diesel and their blends exhibitedlaimperformance and emission characteristics underparable
operating conditions [9]. With methanol as a seleon fuel in dual fuel mode operation, JTME showsdjperformance
and lesser emission than that of diesel [10]. Oita&e specific fuel consumption decreases wittarease in load for all
the fuels. The increase in percentage of JTME éntilend increases the brake specific fuel consumpiecause of the
lower heating value of JTME as compared to thealieBhe brake thermal efficiency (BTE) of JTME-diédlends
decreases with an increase in percentage of JTMEeirblends. The decrease in thermal efficiency it increase in
proportion of JTME is due to earlier start of corstion than for diesel, which increases the compwaswork. The
thermal efficiency of ClI engine depends on the casgion ratio and the fuel-air ratio. With a fixa@mpression ratio, the
thermal efficiency mainly depends only on the fad@l+atio [11].

The brake thermal efficiencynth) of biodiesel was slightly lower than that aéskl at 100% load condition
[12]. Since the engine operates under constanttioje advance, the smaller ignition delay of JTM&dSs to initiation of
combustion much before TDC. This increases the cessjon work as well as heat loss and thus redheesfficiency of
the engine [13]. Lower blends of tobacco seed eithyl ester (TSOME) delivered slightly higher toegand power than
mineral diesel at full load due to its slightly hay density and viscosity but at partial engined&alightly lower power
output, torque and thermal efficiency was obseriet]. BSFC was observed to increase with increagirgportion of
biodiesel in the fuel. Brake thermal efficiencyB00 was highest among all the test fuels. All Biedemonstrated higher

thermal efficiency than that of diesel [15].

EXPERIMENTAL SETUP AND METHODOLOGY

Experimental setup is shown in Figure 1

Figure 1: Experimental Set Up of Test Engine

Impact Factor (JCC): 2.8395 INDEXCOPERMIUSVALUE: 3.00
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The detail of technical specification of diesel ielegs given in table 1.

Table 1: Technical Specification of Test Engine

Engine Parameters

Details

Make

Kirloskar Oil Engine, Puné

Model

Sv1

Type

Vertical, Totally Enclosed
Cl, Four Stroke Engine,
Water Cooled

RESULTS & DISCUSSIONS

Properties of Fuels

No. Of Cylinder: ONE

Bore Size 87.5 mm
Stroke Length 110 mm
Cubic Capacity 662 CC
Compression Ratio | 16.5:1

Engine RPM 1500

Rate of Output 5.88kw / 8 HP

The properties of Diesel and Neem Oil Biodiesel@eied out by the help of IOCL, Bhopal, and Déypent of

Chemistry in University Institute of Technology (Ol Bhopal. The properties of diesel and Neem addiesel fuel are

shown in table 2.

Table 2: Comparison of the Physical Properties of @sel, Ethanol, Neem Oil and Biodiesel

Performance of Diesel Engine

Property Diesel g?oedrir:ascjal:
Density at 50C
(kg/m?) 0.836 0.873
Specific Gravity 0.836 0.886
Kinematic Viscosity
at 40C (cst) 2.649 4.84
Cloud Point {C) 6.4 2.1
Pour Point {C) 3.2 -1
Flash Point at AT 51 165
Calorific Value
(kdlkg) 42830 38800

All the experiments are carried out at a constaeed of 1500 RPM by varying the brake load anddda
obtained from the experiments are used to evaliiteperformance of the diesel engine. The perfoomgrarameters

studied are fuel consumption, Brake specific fumhsumption, Brake specific energy consumption, Brake thermal

efficiency.
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Fuel Consumption (FC)

Figure 2 shows the variation in fuel consumptiondiesel & neem oil biodiesel when blends are &%, 50%
and 100% in diesel engine. As the loads are ineckdise fuel consumption of diesel engine increasedompared to
diesel fuel. at the constant speed of 1500 rpm Bhdkg engine load the fuel consumption of Neembdaildiesel is
increased by approximately 2.5%, 9.86% and 19.5%n that of diesel fuel when the blends are usetidésel engine as
BD20, BD50 and BD100 respectively. It is observeat for the same load conditions the diesel engamsume more fuel
in comparison to plane diesel fuel. During testafgdiesel engine neat biodeisel consumed morethas that of the
BD20& BD50 blends..

1.2 4 LOAD Vs FC
1 ]
0.8 -
g6 - :
LL
0.4 £5 —o—DIES
EL
0.2 1 —B—BD2
D ] ] ] 1 D
0 3 6 Load © 12

Figure 2: The Variation of Fuel Consumption (FC) Wth Different Engine Load for
Ethanol-Biodiesel Blends and Pure Diesel Fuel

Brake Specific Fuel Consumption (BSFC)

Figure 3 shows the variation in brake fuel consuompfor diesel & neem oil biodiesel when blends ased
20%, 50% and net biodiesel in diesel engine. ThHE@& an important parameter to evaluate enginesnpeance and
determine the fuel efficiency of an engine. The BSF diesel engine decreases as the engine bralls kre increased.
The brake specific fuel consumption of Neem oildisel are increased by 2.5%, 9.86% and 19.5% syoralingly for
BD20 , BD50, and neat biodiesel than that of diegen the 12 kg brake load on the engine and ruorsdtant speed . It
is observed that the BSFC of 50% blends is lessratd.25% in comparison to neat biodiesel of Neéinlbis
investigated that the BSFC of Neem oil biodiesdligher than that of diesel fuel when the blen@sBb20 , BD50 and
BD100 used in diesel engine.

Impact Factor (JCC): 2.8395 INDEXCOPERMIUSVALUE: 3.00
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Figure 3: The Variation of Brake Specific Fuel Conamption (BSFC) with Different
Engine Load for Ethanol-Biodiesel Blends and Pure @sel Fuel
Brake Specific Energy Consumption (BSEC)

Figure 4 shows the variation in brake specific gparonsumption for diesel & neem oil biodiesel whdends
are used 20%, 50% and 100% in diesel engine. Tdleetspecific energy consumption of Neem oil bioeliés higher in a
diesel engine in comparison to diesel due to itgeloheating value and higher viscosity. The reshtbwed that the
biodiesel consumed higher BSEC (Brake Specific gn€onsumption) than that of diesel for all loads.the loads are
increased the engine consumed more energy fouelll The brake specific energy consumption of B280, and B100
blends are increased by approximately 0.60%, 4.87&8.25% correspondingly higher in comparisoniéseal fuel for
constant speed and 12 kg engine load. It is obdehat the brake specific energy consumption of bealiesel is higher

approximately 3.4% as compared to B50 blends &glirake load.
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Figure 4: The Variation of Brake Specific Energy Casumption (BSEC) with Different

Engine Load for Ethanol-Biodiesel Blends and Pure @sel Fuel
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Brake Thermal Efficiency (BTE)

Figure 4 shows the variation in brake thermal éfficy for diesel & neem oil biodiesel when blends ased
20%, 50% and 100 in diesel engine. The brake theeffiaiency of Neem oil biodiesel is decreasedmiicrease in load
for all the test fuels. The brake thermal efficigTE) of biodiesel blends decreased with an iaseein amount of
biodiesel in the blends. The BTE of Neem oil bisgieis higher than that of diesel is around 0.54%8% and 7.62%
respectively for B20, B50 and B100 blends. The lteshowed that the BTE of B50 blend is higher ab8ut% as
compared to B100 for 12 kg engine brake loads.
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Figure 5: The Variation of Brake Thermal Efficiency (BTE) with Different Engine Load for
Ethanol-Biodiesel Blends and Pure Diesel Fuel
CONCLUSIONS

The performance of single cylinder four strokes di¥sel engine fuelled with Neem oil biodiesel blerid

investigated and the key results are summarizbelow:

« The fuel properties of Neem oil biodiesel have latieely grater flash point (168) that makes it less
volatile and far better transportation than didsel.

e« The Brake Specific Energy Consumption (BSEC) of meeil biodiesel and its blends are higher in
comparison to conventional diesel fuel due todtsdr heating value and higher viscosity.

» The brake thermal efficiency of Neem oil biodieartl its blends are lower than that of diesel foeagine

brake loads.

It is concluded that the Neem oil biodiesel i.e. ZBDBD50 and BD100 are running normal during testir
diesel engine.BD20 showed very close performanagigsel fuel. Therefore, from the above analysisait be resulted
that the Neem oil biodiesel showed poor enginegpetance in comparison to diesel fuel. Biodiesehotatd from Neem

oil can be used as a substitute fuel for conveatipetro-diesel in future.

Impact Factor (JCC): 2.8395 INDEXCOPERMIUSVALUE: 3.00
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