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Abstract: The global transport directly or indirectly depends upon petroleum and its product. As per the 
consumption, these petroleum products will be extinct within the upcoming 100 years.  The attention of 
researchers is to develop some other energy sources that can preserve conventional energy sources. Neem 
blend with diesel and ethanol blends with diesel were investigated earlier but least work has been 
experimented on blends of both biodiesel together (neem + ethanol) with diesel. In the past few decades, 
majority of fossil fuels and conventional sources of energy are utilized at a very rapid rate. Burning of 
fossil fuel have led to the many environmental problems such as increasing the amount of CO2, depletion of 
ozone layer, greenhouse effect, etc. Therefore fossil fuel is directly responsible for causing the rise of 
temperature of earth and many more health related problems such as asthma, lung disease and many skin 
problems. Therefore biodiesel should be utilized to decrease the atmospheric pollutions. Nowadays ethanol 
biodiesel is using in some countries as an alternate fuel for vehicles. In India there is vast variety of 
feedstock’s such as bagasse, sugarcane, grains, wheat, cassava, sunflower, sugar beet etc. from which ethanol 
biodiesel can be produced.  

Keywords- Neem blend with diesel, ethanol blends with diesel, Emission characteristics, 
transesterification, Diesel blend. 

1. INTRODUCTION

The term “biodiesel” usually refers to an oxygenated fuel made from varied feed-stock by conversion 
of the lipid fats to the methyl or ethyl esters via transesterification. In most cases, biodiesel 
feedstock are going to be classified into four groups: oilseeds (edible or inedible oil), animal fats, 
waste materials and algae. Vegetable oils are going to be obtained from oilseeds and it'll be divided 
into edible and non-edible oils. The biodiesel feedstock classified into 3 groups: vegetable oils (edible 
or inedible) fat and used waste oil. Completely different the varied sorts of vegetable oils and 
biodiesel as substituted of diesel fuels are through of within the various countries relying on the 
climate and soil condition. the foremost important disadvantage of vegetable oils is their high 
viciousness that causes coking and trumpet formation on the injectors resulting in poor atomization 
and ultimately leads to operational issues like engine deposits. Biodiesel embrace high staple value, 
inferior storage and oxidative stability, lower heating value, minor cold operability and better NOX 
emissions compared to petro diesel. the use of refined oils as fuel has concerned many controversies 
within the literature in recent years: the foremost moral issue concerns the question “food vs. Fuel”. 

1.1. NEEM BIODIESEL 

Neem (Azadirachta indica) may be a used tree within the Meliaceae family that's profusely adult in 
varied components of the Asian country . The Melia Azadirachtin grows on most rather soils along 
side clayey, saline and alkali conditions. seed obtained from this tree after then collected dried and 
crushed for oil extraction. Neem oil is usually light-weight, to dark brown in colour, bitter in taste 
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and features a rather sturdy smell that’s same to combine the odours of raw peanut and raw garlic. It 
primarily includes triglycerides and massive amounts of triterpenoid compounds that are responsive 
for the bitter taste. It’s to be developed with application surfactants. Neem is an evergreen with the 
long dispersion branches forming a broad, straight trunk, spherical crown, increasing to a height of 18 
to 20m. All components of a tree are bitter and also the tree considers secular significance. Neem 
is one among the foremost valuable trees within the Asian country . Its several commercially 
exploited by-products. The tree is medicinally valuable, thanks to its anti-allergic, anti-fungal, 
insecticidal, anti-dramatic, education properties, etc. 

 

Fig. 1 Neem Tree 

In biology , neem is usually recommended for a forestation of dry areas, conservation , reclamation of 
alkali soils and on avenues for shade and ornamental functions. neem is propagated each by seed and 
by vegetative strategies. At the onset of the rains, the seeding is planted within the sector . Planting 
distance of 5.5 × 5.5 m (330 plants HAR1) may be a creative common naturally followed. One-year-
old seedlings are best suited to transplanting; (330 plants HAR1) Seedlings are irrigated relying on the 
favourable weather within the initial 2 years. Neem grows fully within the sun and is relatively a low-
maintenance tree once established. It’s resistant to high winds and drought. the speed of growth of 
the neem is found to be fast up to the age of 5 years (after that some time down). 

1.2.  ETHANOL BIODIESEL: 
 
Ethanol could also be a biomass-based mostly renewable fuel, which may be alcoholic fermentation 
of sugar from vegetable materials, like sorgo , cassava, corn, sugar cane, barley, sugar, molasses and 
therefore the like and agricultural residues, like straw, feedstock and waste woods by previously 
improved and demonstrated technologies. thanks to its high-octane number, ethanol could also be a 
wise spark-ignition engine fuel, whereas vegetable oils and bio-diesels are good diesel fuels thanks 
to their reasonably high cetane number. Adding ethanol to diesel fuel will reduce lubricity and 
make potential wear issues in sensitive fuel pump styles. Ethanol possesses also lower viscosity and 
heating value, with the latter imposing minor changes on the fuel delivery system for achieving the 
engine lost power. The addition of ethanol to diesel fuel affects properties with to blending stability, 
cetane number and energy content, viscosity and lubricate. Materials compatibility and 
corrosiveness also are vital factors that need to be considered . Properties that have an impact on 
safety should be foremost in any fuel analysis. Finally, fuel biodegradability has become a big issue 
with the relevance of groundwater contamination. 
 

1.3. TRANSESTERIFICATION  
 

It is the most effective technique of constructing the biodiesel throughout this method during that 
the R cluster of any compound is replaced by the R cluster of any alcohol. And through this 
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technique, the alcohol is replaced from the compound with the help of various alcohols. So it together 
named as alcoholises. This reaction is typically completed with the help of enzymes, or we'll select its 
catalyst. The properties of the biodiesel fuel are determined by the amount of carboxylic acid used to 
produce the esters. Fatty acids are selected by two numbers: the primary number denotes the 
maximum range of carbon atoms within the carboxylic acid, and the second is the number of double 
bonds.  

2. LITERATURE SURVEY 
 

Bang-Quan He et. al. 2003 study concerning the impact of ethyl alcohol homogenised diesel fuels on 
emission from a diesel motors. The ethanol-diesel oil at an equivalent time decreases cetane number, 
high heating value, aromatics fractions and kinematic viciousness of ethyl alcohol homogenised diesel 
fuels and changes distillation temperatures. Additives wont to the homogenous mixture improved 
ignition quality, enhance cetane number, and have suited effect on the physicochemical 
properties related to ignition and combustion of the blends with 100% and half-hour ethyl alcohol by 
volume. At high loads, the ethanol-diesel blends reduce smoke emission properties like bit on CO, 
NOx as comparing the diesel fuel . At low loads, the blends have slight effects on smoke 
reduction due to overall throw mixture. The results indicate the potential of diesel reformation for 
clean combustion in diesel engines. 

Alan C. Hansen et. al. 2005 mentioned concerning the ethanol-diesel blends properties and 
specification. Ethyl alcohol is a beautiful alternative fuel replaced by the diesel oil and its renewable 
and oxygenated bio-based fuel, as a result they providing to scale back emission profile in CI engines. 
These factors include mix properties like stability, lubricity, viscosity, safety and materials 
compatibility. Other work will need to be performing to seek out the suitable fuel characteristics, 
engine durability. With ethyl alcohol percentages of 100% or less, operators are consistent with no 
noticeable variations in performance compared to running on diesel fuel , however, increasing the 
ethyl alcohol mix ratio as a fuel additive not got to engine modification. It's accepted that the addition 
of ethyl alcohol to diesel fuel can have a useful impact in reducing the PM emissions a minimum 
of . the quantity of improvement varies from engine to engine and also within the operating variables 
of the engine itself. Whereas there's considerable value in having the power to use the fuel directly in 
an unmodified engine, small changes to fuel injection system characteristics may end in further gains 
in reducing emissions. 

Hansen et. al. 2005 mentioned the properties and specifications of ethyl alcohol mixed with diesel 
fuel . The factors included blend properties like stability, viscosity and lubricity, safety and materials 
compatibility. The results of the fuel on engine performance, durability and emissions were also 
considered. Maintaining vehicle safety with these blends entailed fuel tank modifications. Additional 
work is required in specifying acceptable fuel characteristics, confirming the long-term effects on 
engine durability and ensuring safety in handling and storing ethanol-diesel blends. 

Agarwal et. al. 2007consistent with production, characterisation, properties and current analysis on 
the assembly of biodiesel from vegetable oils. Numerous properties were studied by various research 
teams like greenhouse gas , engine performance, and variability of biodiesel, the potency of a 
biodiesel, infrastructure, accessibility and impact of lubricants. Additionally, ethyl alcohol is obtained 
from natural resources and may be oxygenated fuel that reduced the emission from the engine. This 
study thought-about the compatibility of fabric associated performance along side emissions in an 
engine fuelled with standard diesel and biodiesel. Significantly, the biodiesel obtained from non-
edible oils of varied plant species viz. Jatropha curcas (Ratanjyot), Pongamia pinnata 
(Karanja), Alexandrian laurel (Nagchampa), Hevea Additionally (rubber) etc. 

D.C. Rakopoulos et. al. 2008  projected work to guage the results of exploitation blends of ethyl 
alcohol with standard diesel fuel , ethanol, on the performance and exhaust emissions of a 
totally instrumented, six-cylinder, turbocharged and after-cooled, heavy duty, direct injection 
(DI) that's employed to power the mini-bus diesel engines. The smoke density was considerably 
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reduced with the use of the ethanol-diesel fuel blends with reference to that of the neat diesel fuel , 
with this reduction being higher the proportion of ethyl alcohol within the combination . The NOX 
and CO emissions remained constant or very slightly reduced and unburned hydrocarbons (HC) 
emissions was raised with reference to neat diesel fuel . 

3. MATERIAL AND METHODOLOGY 
 
The increasing demands of fuels these days due increasing automobiles on planets have increased the 
risk of depletion of fossil fuels in the world. Also the increasing health problems around the world due 
to automobiles and use of fossil fuels as due to increase in pollution has reached to the demands of a 
clean burning and less polluting fuel so due to these demands as an alternative fuel biodiesel has 
emerged as a very good fuel in the automobile sector. The biodiesel cannot be used as direct fuel in 
the currently used engines without modification so it is preferred to be used as blends with petro 
diesels. So this chapter deals with the methodology opted for biodiesel production and then for 
evaluation of the exhaust emission and performance on the variable compression ratio engine using 
the different blends of biodiesel. The biodiesel was produced in the School of Energy and 
Environment labs at Thapar University Patiala, Punjab (India) and the engine experiments and testing 
was done in internal Combustion Engine Laboratory, Department of Mechanical Engineering, Thapar 
University, Patiala, Punjab (India). Further the methodology is divided in to two parts: 

1. First part shows the optimum production of biodiesel from non-edible oil i.e. neem (Azadirachta 
indica)oil. 

2. Second part shows the emission and performance of the biodiesel blends tested on an engine. 

3.1 METHODOLOGY FOR THE PRODUCTION OF BIODIESEL FROM NEEMOIL 
 
Here in this from starting the raw materials used for biodiesel production is discussed and after it with 
the each step with which the whole production process was undergone. The biodiesel properties are 
also discussed in this section. 
Raw material 

• Crude neemoil 
• Methanol (methyl alcohol) 
• Potassium hydroxide (KOH) as basecatalyst 
• Sulphuric acid (H2SO4) as acidcatalyst

Transesterification for BiodieselProduction  

Steps for biodieselproduction 

The synthesis of biodiesel is carried out in following steps: 

A. Pretreatment of vegetable oil 

• Determination of moisturecontent, 
• Determination of free fattyacid, 
• Transesterification/removal of free fattyacid 

B. Transesterification of neem oil 

• Preparation of alcohol and catalyst mixture, 
• Heating of oil as well as alcohol and catalyst mixture at desiredtemperature 75oC, 
• When desired temperature is reached then catalyst and alcohol mixture is poured into oil 

slowly and agitator/stirrer was switched on, kept on throughout the reactionperiod. 
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Fig.3.1 Magnetic stirrer 

C. Refining of product/byproduct 
• Separation of ester and glycerol: separation of ester and glycerol form reaction product is 

carried out using gravity settler. In the gravity settler (separating funnel) reaction mixture is 
separated in two phases as per their specific gravity. Glycerol settles at the bottom and 
biodiesel at the top due to their density differences. 

 
Fig. 3.2 Separation of methyl ester and glycerol 

• Washing of ester/biodiesel: Washing of biodiesel is done to remove/separate the FAME from 
glycerol, methanol and catalyst. 

• Removal of water from biodiesel. 

 
Fig. 3.3 Final neem oil methyl ester formed after the hot water washing 

 
3.2 METHODOLOGY FOR THE EXPERIMENTAL TESTING PERFORMANCE ON AN 
ENGINE 
The second part of methodology deals with the method used for the experimental testing on the engine 
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using different biodiesel blends. The different apparatus and method used in the process is discussed 
and also the different performance and exhaust emission parameters are discussed. 
Evaluation of engine performance 
Evaluation of engine performance is explained as 

• Firstly an engine description 
• Secondly the method or operation scheme used 
• Thirdly the parameters that are evaluated. 

3.3 ENGINE DESCRIPTION 
 
The picture of the engine on which the experiments are carried out is shown i.e. of the variable 
compression ratio compression ignition engine along with the online performance evaluation system 
shown in figure. 

 
Fig. 4.4 Four Cylinder 4-Stroke diesel engines 

3.4 SPECIFICATIONS OF THE ENGINE  

Make Type: Hindustan Limited 

Engine Type: four Cylinder 4-Stroke diesel engines, Water Cooled  

Compression ratio: Variable ranging from 12 to 18 

Electricity Supply: Single phase, 220V AC, 50 Hz, 5-15 Amp socket with earth connecting 

Rated power: 3.75 kW@1500 R.P.M. 

Stroke: 84 mm 

Bore: 82 mm 

Connecting rod length: 180 mm 

Loading device: Hydraulic Break dynamometer 

Load indicator: Digital, Range 0-20 Kg, and Supply 220V AC,  

Speed indicator: Digital with non-contact type speed sensor  

Temperature sensor: Thermocouple, Type K 

Rota meter: Engine cooling-@10LPM at 2 bar; Calorimeter -@10 LPM at 1 bar 
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3.5 EXPERIMENTAL PROCEDURE: 
 

• Fill oil in the oil sump of engine. It should be in between the marks provided on the oil 
dipstick. If oil level is reduced, add clean oil (SAE-40) to the crankcase by opening the cover, 
provided at the top of the engine. 

• Fill the diesel in fuel tank. 
• Switch on mains power supply to the panel. 
• Open cold water supply to the engine jacket and exhaust calorimeter. 
• Open the cold water supply for hydraulic brake dynamometer. 
• Insert the ignition key and turn it in the clockwise direction to ignition on position, which is 

indicated by an indicator lamp. Turn the ignition switchkey further clockwise against the 
spring pressure to start the engine. As soon as the engine starts, leave the ignition key and it 
run for 2 minutes under no load condition. 

• When engine start running smoothly, firstly load on engine with the help on hydraulic 
dynamometer. 

• Run the engine 2 minutes so that it can stabilize. 
• Note down the reading of load on the output shaft of the dynamometer and note the RPM. 
• Note down the fuel consumption and air consumption rate. 
• Note the temperature of inlet and outlet of the after circulating through the engine jacket with 

the help of thermocouple. 
• Note down the flow rate of water circulating through the engine jacket from water flow sensor 

through the calorimeter. Note down the flow rate of water circulating through calorimeter with 
the help of water flow sensor. 

• Repeat the experiment for different load. 
• When the experiment is over firstly reduce the load on engine by removing the load on 

dynamometer and reducing the throttle gradually. 
• Turn of the ignition key and remove it from the switch. 
• Then close the fuel and cooling water supply to the engine. 

 

4. RESULTS AND DISCUSSION 
 
Result and discussion is divided in to two parts. First objective is to produce the biodiesel from neem 
oil by optimizing the different parameters that significantly affect the production i.e. molar 
concentration of methanol to oil, catalyst concentration taken etc. The second objective of result and 
discussion is to optimize the compression ratio and to obtain a best blend out of all the blends used by 
considering the performance parameters. Firstly production parameters are discussed with results 
obtained. 
 
4.1 PHYSICAL AND CHEMICAL PROPERTIES OF FEEDSTOCK AND BIODIESEL 

Physical properties like acid value, free fatty acid, viscosity, density, specific gravity and % moisture 
content for both ethanol and neem seed oils are shown in Table       From Table      it can see that the 
acid value, FFA and moisture content in different blend case of Neem oil and ethanol. The free fatty 
acid content in pure neem oil is, which is very high. However the desired value of FFA content for 
transesterification reaction is 1 wt%, therefore it is required to carry out the esterification reaction 
prior to transesterification reaction, else it can lead to saponification if direct transesterification is 
carried out. Major properties of biodiesel (e.g. kinematic viscosity, specific gravity, density, flash and 
fire points, etc.) obtained from ethanol and neem oil are compared with that of standard biodiesel and 
are given in Table 
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4.1.1. RELATIVE DENSITY AND API GRAVITY 

Table 4.1 Relative Density and API Gravity of Different Fuels at 15ºC 

Type of fuel  Relative density Percentage higher then 
diesel 

API Gravity 

Diesel  809.4 - 43.407 
N100 851.5 5.20 34.68 
N5E5D 817.1 0.95 41.67 
N10E10D 827.1 2.18 39.58 
N15E15D 843.6 4.22 36.23 
N20E20D 854.9 5.6 34.02 
N25E25D 861.4 6.42 32.74 
N10D90 846.8 4.60 35.59 
N20D80 841.4 3.95 36.67 
N30D70 836.4 3.33 37.68 
N40E60 877.1 8.36 29.83 
N50D50 880.8 8.82 29.15 
E100 774.3 Less than diesel by 4.33 51.25 
E10D90 824.5 1.86 40.12 
E20D80 809.5 0.012 43.29 
E30D70 801.6 Less than diesel by 0.96 45.02 
E40D60 796.9 Less than diesel by 1.54 46.06 
E50D50 781.0 Less than diesel by 3.5 49.67 
 
The relative density at 15ºC and API gravity of diesel, Raw Neem oil and different methyl ester blends 
are show in Fig3.1. The relative density and API gravity of diesel were found to be 0.809 and43.407 
respectively. The relative density of neem oil methyl ester and neem ethanol methyl ester was 
observed to be 0.880 and 0.861 which is 8.7 and 6.4 percent higher than that of diesel respectively. 
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Fig 4.1 Relative density variation at 15oC for different Fuel 

 
4.2. PERFORMANCE PARAMETERS 
 
The performance of constant speed diesel engine was evaluated on selected fuel s and compared with 
diesel. The fuel consumption test of the engine was conducted.  
 
4.2.1 ENGINE SPEED VS BRAKE POWER 
The speed of the engine when operating on diesel, NEOME, NOME, EB Blends at no load, 25, 50, 75, 
100 percent brake load are shown table 4.2 to 4.4. and plotted in fig. 4.2-4.6 .the brake power , 
corresponding to brake load and speed of the engine when operating on diesel, NOME, NEOME, EB 
at no load, 25, 50, 75, 100 % brake load are shown in table 4.5-4.7. and plotted in fig. 4.2. -4.6.  
 
TABLE 4.2 Speed of the Engine on Diesel and Selected NEOME-Diesel Fuel Types 
 
Brake load 

(%) 
Engine Speed for diesel and different NEOME-diesel fuel (RPM) 

Diesel N5E5D N10E10D N15E15D N20E20D N25E25D 
No Load 800 800 800 800 800 800 

25 748 734 751 743 734 749 
50 705 705 698 693 699 695 
75 627 629 619 614 627 610 

100 580 590 588 580 580 584 
 
TABLE 4.3. Speed of the Engine on Diesel and Selected NOME-Diesel Fuel Types 
 
Brake load 

(%) 
Engine Speed for diesel and different NOME-diesel fuel (RPM) 

N10D90 N20D80 N30D70 N40D80 N50D50 
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No Load 800 800 800 800 800 
25 743 745 745 743 743 
50 706 701 700 698 698 
75 626 626 625 618 618 

100 590 593 588 587 586 
 
TABLE 4.4. Speed of the Engine on Diesel and Selected EB-Diesel Fuel Types 
 
Brake load 
(%) 

Engine Speed for diesel and different EB-diesel fuel (RPM) 
E10D90 E20D80 E30D70 E40D80 E50D50 

No Load 800 800 800 800 800 
25 749 745 741 738 744 
50 700 697 694 690 695 
75 618 614 610 608 611 

100 585 586 588 590 580 
 
TABLE 4.5. Brake power developed by the engine on diesel and selected NEOME diesel fuel types 
 

 
TABLE 4.6. Brake power developed by the engine on diesel and selected NOME diesel fuel types 
 

Brake 
Load (%) 

Brake Power (kW) 
N10D90 N20D80 N30D70 N40D80 N50D50 

25 1.385 1.39 1.39 1.39 1.39 
50 2.61 2.60 2.61 2.60 2.30 
75 3.50 3.50 3.50 3.46 3.46 

100 4.40 4.43 4.40 4.36 4.41 
 
TABLE 4.7. Brake power developed by the engine on diesel and selected EB diesel fuel types 
 

Brake 
Load (%) 

Brake Power (kW) 
E10D90 E20D80 E30D70 E40D80 E50D50 

25 1.388 1.388 1.38 1.375 1.39 
50 2.609 2.598 2.59 2.57 2.59 
75 3.456 3.43 3.412 3.40 3.42 

100 4.36 4.369 4.35 4.35 4.37 

Brake Load 
(%) 

Brake Power (kW) 

Diesel N5E5D N10E10D N15E15D N20E20D N25E25D 

25 1.39 1.368 1.4 1.385 1.37 1.4 

50 2.629 2.628 2.602 2.58 2.60 2.59 

75 3.508 3.517 3.46 3.43 3.5 3.412 

100 4.483 4.398 4.33 4.35 4.32 4.31 
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Variation of Brake Power and Engine speed (RPM) with respect to Brake load 

i. For the samples having 10% biodiesel and 90% diesel 

 
Fig 4.2. Variation of Engine speed and brake power developed on diesel, N5E5D, N10D90, 

E10D90 at different load. 
 
ii. For the samples having 20% biodiesel and 80% diesel 

 
Fig 4.3 Variation of Engine speed and brake power developed on diesel, N10E10D, N20D80, E20D80 

at different load. 
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iii. For the samples having 30% biodiesel and 70% diesel 

 
Fig 4.. Variation of Engine speed and brake power developed on diesel, N15E15D, N30D70, E30D70 

at different load. 
 

iv. For the samples having 40% biodiesel and 60% diesel 

 
Fig 4.5. Variation of Engine speed and brake power developed on diesel, N20E20D, N40D60, 

E40D60 at different load. 
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v. For the samples having 50% biodiesel and 50% diesel 

 
Fig 4.6. Variation of Engine speed and brake power developed on diesel, N25E25D, N50D50, 

E50D50 at different load. 
 
From the fig 4.1. to fig 4.6., the above figures show the brake power variation at different loads of the 
diesel and different biodiesel blends. The load vs BP graph shows that at first of all at no load 
condition the BP is same for all the diesel and biodiesel blends but as the load increases the BP of 
diesel increases more as compared to others because of having higher heating value than biodiesel 
blends. At part loads the BP of biodiesel blends decreases than diesel because of having higher 
viscosity and density but low heating value than diesel and such decrease further on increasing 
biodiesel amount(%age). Hence maximum BP can be achieved by using diesel other than B10, B20, 
B30, and B40. It is also noted that when the load becomes more than 50%, than the Brake power and 
Engine speed in case of EB becomes less in compare to the other biodiesel and Diesel.  
 
 
4.2.2. BRAKE SPECIFIC FUEL CONSUMPTION VS BRAKE LOAD 
 
Table 4.8. to 4.10. shows the brake specific fuel consumption (BSFC) of the engine on various fuel 
types at different load conditions. The relationship between the brake fuel consumption and brake 
load on different fuel types is presented in fig. 4.7. to fig 4.11.  
 

TABLE 4.8. Brake Specific Fuel Consumption of the engine on diesel and selected NEOME- diesel 
fuels at different loads 

 
Brake 

Load (%) 
Brake Specific Fuel Consumption (kg/kWh) 

Diesel N5E5D N10E10D N15E15D N20E20D N25E25D 
25 0.0575 0.0547 0.0536 0.0547 0.0546 0.0548 
50 0.0304 0.0284 0.0289 0.0294 0.0288 0.0296 
75 0.0228 0.0212 0.0217 0.0221 0.0214 0.0225 

100 0.0178 0.0173 0.0173 0.0174 0.0173 0.0178 
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TABLE 4.9. Brake Specific Fuel Consumption of the engine on diesel and selected NOME- diesel 
fuels at different loads 

 
Brake 

Load (%) 
Brake Specific Fuel Consumption (kg/kWh) 

N10D90 N20D80 N30D70 N40D80 N50D50 
25 0.0560 0.0554 0.055 0.0578 0.0580 
50 0.0297 0.0296 0.0294 0.0309 0.0310 
75 0.0222 0.0220 0.0219 0.0232 0.0233 

100 0.0176 0.0174 0.0174 0.0184 0.0183 
 
TABLE 4.10. Brake Specific Fuel Consumption of the engine on diesel and selected EB- diesel fuels 

at different loads 
 

Brake 
Load (%) 

Brake Specific Fuel Consumption (kg/kWh) 
E10D90 E20D80 E30D70 E40D80 E50D50 

25 0.0561 0.0555 0.0532 0.053 0.052 
50 0.0298 0.0301 0.028 0.028 0.0271 
75 0.0227 0.0224 0.0215 0.0215 0.021 

100 0.0179 0.0176 0.0169 0.0167 0.0165 
 
i. Variation of BSFC VS Brake load when Diesel and Biodiesel is blends in 9:1  

 

 
Fig. 4.7. Variation of BSFC on diesel, N5E5D, N10D90, E10D90 with respect to brake load 

 
ii. Variation of BSFC vs Brake load when Diesel and Biodiesel is blends in 8:2  
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Fig. 4.8. Variation of BSFC on diesel, N10E10D, N20D80, E20D80 with respect to brake load 

 
iii. Variation of BSFC vs Brake load when Diesel and Biodiesel is blends in 7:3  

 
Fig. 4.9. Variation of BSFC on diesel, N15E15D, N30D70, E30D70 with respect to brake load 

 
iv. Variation of BSFC vs Brake load when Diesel and Biodiesel is blends in 6:4  
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Fig. 4.10. Variation of BSFC on diesel, N20E20D, N40D60, E40D60 with respect to brake load 

 
v. Variation of BSFC vs  Brake load when Diesel and Biodiesel is blends in 5:5  
 

 
 
Fig. 4.11 Variation of BSFC on diesel, N25E25D, N50D50, E50D50 with respect to brake load 
 

From Fig 4.8. to Fig. 4.11 it is noted that the Brake specific fuel consumption decreases with 
increasing the engine load. The BSFC for emulsion Fuels was higher than that of diesel at some load 
conditions. The presence of water additives generally decreased the heating value of emulsified fuels. 
Therefore they consume more fuel and acquire the same output torque as compared with diesel. 
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5. CONCLUSION 
 

• From the above experimental investigation it is noted that ethanol and ethanol blends 
biodiesel have a low value of viscosity and have low calorific value. 

• The calorific value of biodiesel samples are more than that of ASTM standard but less than 
that of Diesel. 

• From the engine performance test in it can be concluded that the performance parameter from 
NOME, NEOME, EB (biodiesel) have better result s than that of pure diesel.  

• The BSFC decreases very fastly as the load increases from 25% to 50% but decreases 
gradually as load increases from 50% to 100%. The BSFC for NEOME and EB blends is 
slightly lower than that of pure diesel. 

• The brake thermal efficiency increases gradually as the engine load increases. This variation 
is due to better combustion with biodiesel blends as compared to pure diesel. 

• Brake thermal efficiency of Ethanol & Diesel blend fuel is maximum with respect to other 
Biodiesel. 

• The smoke opacity for blends of biodiesel at maximum NOMB blends of diesel at maximum, 
brake power is significantly lower than the pure diesel’s value. 
 

6. FUTURE SCOPE 
 

Environment friendly alternative energy sources need to be developed in order to meet the 
increasing demand for fossil fuels for transportation. Utilization of vegetable oils as biodiesel 
is most accepted route. Following further work can be done in this topic. 

• Emission study of the neem-ethanol oil methyl ester (NEOME), neem oil methyl ester 
(NOME), ethanol biodiesel (EB), can be done using diesel engine. 

• To improve the properties of neem ethanol oil methyl ester and neem oil methyl ester, 
• Performance evaluation of CI engine on different blends of NEOME, NOME and EB.  
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