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ABSTRACT 

Considering that the daybreak of the civilization humans have relied on crops for survival. Excessive oil 

costs and growing concerns because of climate change, riding funding and innovation within the biofuels sector as 

nations and enterprise more and more looks to the renewable bio energy for the substitute of fossil fuels. Biodiesel 

is an eco-pleasant smooth alternative diesel gas that's derived. Biodiesel is ready by means of a system referred to as 

Tran’s esterification. The major advantages of Biodiesel are Biodiesel is biodegradable and non-poisonous. It 

produces approximately 80% much less carbon dioxide emission and close to one hundred% much less sulfur 

dioxide. Biodiesel is more lubricating than diesel gasoline, increasing the lifestyles cycle of the engine. To satisfy 

this twin spark concern within the gas oil scarcity.  Air pollution prompted by means of the growing use of petroleum 

fuel, alternate clean burning gasoline must be explored for using motor cars. These are the powerful motives 

enforcing the progress of biodiesel. 
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1. INTRODUCTION 

The  learn is completed to assess and evaluate using quite a lot of diesel gas supplements which  has 

combination ratio of 50/50, In a typical, thoroughly instrumented, twin cylinder, four stroke, direct injection (DI) 

Simpson s217 engine. Extra mainly, a excessive variety of bio-diesels of various origins are validated as dietary 

supplements. The intense of assessments are conducted using every of the bio fuel blends, with the engine working 

at a speed of 1300 rpm and at a medium and high load. In each and every test volumetric gas consumption and brake 

thermal efficiency are computed. The variations within the measured performance and exhaust emission parameters 

from the baseline operation of the engine, when working with neat diesel gasoline are determined and when put next 

.This evaluation is elevated between using the Bio-diesel blends. Theoretical elements of diesel engine combustion, 

combined with the generally differing physical and chemical houses of those diesel gasoline supplements towards 

the average diesel gas are used to help the correct interpretation of the determined engine behavior.  

Biodiesel as an Alternative Fuel:  Growing concern consistent with energy resources and therefore the setting has 

multiplied interest within the study of other supply of energy. To vie increasing energy necessities, there has been 

growing interest in various fuels like biodiesel to supply an acceptable diesel fuel substitute for IC engines. Biodiesels 

provides a awfully promising various to diesel fuel as they're renewable and have similar properties.  Biodiesel is 

outlined as a Trans-esterifies renewable fuel derived from rosid dicot genus oils with properties similar or higher 

than diesel oil. And demonstration comes have shown that it is used pure or in blends with typical diesel oil in 

unqualified internal-combustion engine. Bio-diesel commands crucial benefits appreciate technical practice ableness 

of mixing in any magnitude relation with oil diesel oil, use of existing storage facility and infrastructure, superiority 

within the setting, emission reduction, capability to supply energy security to remote and rural areas and employment 

generation. There are quite 350 oil bearing crops known, among that solely helianthus, Soybean, Cottonseed, 

Rapeseed, rosid dicot genus curcas and Peanut oils are thought-about as potential various fuels for Diesel engines. 

Therefore a selected crop that is on the market in surplus among the country ought to be accustomed manufacture 

Bio-diesel. Biodiesel is perishable and nontoxic and has low emission profile as compared to oil diesel. Usage of 

biodiesel can permits a balance to be wanted between agriculture, economic development and therefore the setting. 

Of the varied alternate fuels into consideration, biodiesel, derived from rosid dicot genus oils, is that the most 

promising various fuel to diesel thanks to the subsequent reasons: Biodiesel is created entirely from vegetable 

sources; it doesn't contain any sulfur, hydrocarbons, metals or rock oil residues. Biodiesel is Associate in Nursing 

ventilated fuel; emissions of carbon monoxide gas and soot tend is reduced. Not like fossil fuels, in biodiesel the 

dioxide emission is far lesser and therefore the emitted gas is absorbed by the plants for additional smart production. 

Therefore dioxide balance is maintained. The safety and health determines the biodiesel may be incombustible fuel. 

The employment of biodiesel will extend the lifetime of diesel engines because the biodiesel have additional 

lubrication than the traditional oil fuel. Biodiesel is made from renewable rosid dicot genus oil and thence improves 

the fuel or energy security and independence economy. 

2. EXPERIMENTAL 

Methodologies of Producing Jatropha Biodiesel:  A lot of research works have been carried out to use jatropha oil 

in both neat and modified form. Studies have shown that the usage of jatropha oils in neat form is possible but it is 

not preferable. Due to high viscosity of jatropha oils and the low volatility affects atomization and spray pattern of 

fuel, leading incomplete combustion and severe carbon deposits, injector choking and piston ring sticking.   

 Blending with diesel  
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 Emulsification  

 Pyrolysis  

 Trans esterification   

Blending: Jatropha oil may also be instantly combined with diesel fuel and used for strolling an engine. The blending 

of jatropha oil with diesel gasoline in one-of-a-kind proportion have been experimented efficaciously via various 

researchers. Blend of 50% oil and 50% diesel have shown identical results as diesel and likewise houses of the 

combination is almost diesel. The mixture with greater than 30% has shown appreciable discount in flash point 

because of broaden in viscosity. Some researchers steered for heating of the gasoline lines to curb the viscosity. 

Although brief term assessments utilising neat jatropha oil confirmed promising outcome, longer tests ended in 

injector coking, more engine deposits, ring sticking and thickening of the engine lubricant. Micro-emulsification, 

pyrolysis and trans esterification are the cures used to clear up the issues encountered as a result of high fuel viscosity. 

Although there are numerous methods and tactics to convert jatropha oil right into a Diesel like fuel, the trans 

esterification approach was determined to be probably the most attainable oil modification method.  

Emulsification: To solve the obstacle of high viscosity in jatropha oil, micro emulsions with solvents such as 

methanol, ethanol and butanol have been used. A micro emulsion is defined as the colloidal equilibrium dispersion 

of optically isotropic fluid microstructures with dimensions most often at the variety of 1–150 nm is formed 

spontaneously from two most likely immiscible drinks and one or more ionic amphiphiles. These can beef up spray 

characteristics via explosive vaporization of low boiling ingredients in micelles. All micro emulsions with butanol, 

hexanol and octanol will meet the highest viscosity quandary for diesel engines.  

Pyrolysis:  Pyrolysis is the procedure of conversion of 1 substance into another by the use of warmth or with the 

support of catalyst. It entails heating in the absence of air or oxygen and cleavage of chemical bonds to yield small 

molecules. The pyrolyzed material can be jatropha oils, natural fatty acids and methyl esters of fatty acids.  The 

pyrolysis of fat has been investigated for greater than 100 years, specifically in these areas of the world that lack 

deposits of petroleum. Tung oil used to be saponified with lime and then thermally cracked to yield crude oil, which 

was once sophisticated to produce diesel gas. 

Trans esterification procedure: The conversion of Jatropha oil into its methyl ester can also be complete by way 

of the trans esterification system. Trans esterification entails reaction of the triglycerides of Jatropha oil with methyl 

alcohol in the presence of a catalyst Sodium Hydroxide (NaOH) to provide glycerol and fatty acid ester. 

Why jatropha biodiesel?: Jatropha has various focal points over the other non-palatable decay oil sources, which 

underpins the thought that Jatropha could be utilized as the essential feedstock for Indian biodiesel. The Jatropha 

plant species develops on badlands with insignificant water or supplements, and has a generally high oil yield per 

plant. It has a future of up to 50 years, developing following four to five years, and develops into various shapes, 

with one stem with no or few branches, or with branches developing from beneath. As indicated by assessments, one 

hectare of Jatropha could yield around 1,892 liters of oil. Furthermore, the plants produce seeds for an anticipated 

30 years. Jatropha contributes unimportantly to the "Fuel versus Sustenance" face off regarding on the grounds that 

it is not consumable for people or different creatures. In this way developing Jatropha for biofuel generation neither 

pulls away supplements from the sustenance market nor requires profitable because of its inclination for parched 

soils. 

Jatropha carcos is uncommon among tree harvests is a renewable non-consumable plant. From Jatropha 

seeds Jatropha oil can be removed which have comparative properties as diesel however a few properties, for 

example, kinematic consistency, setting point, streak point and ignition point is high in Jatropha oil. By some 

compound responses, Jatropha oil can be changed over into biodiesel. Jatropha oil can likewise be utilized 

straightforwardly by mixing with diesel. Some different advantages of Jatropha oil are as per the following: 

 The oil has been broadly used to make cleanser in a few nations as it has it has a high saponification esteem.  

 The oil is utilized an illuminants it blazes without transmitting smoke.  

 The latex of Jatropha curcas contains an alkaloid known as "jatrophine" which is accepted to have hostile to 

harmful properties.  

 From the bark of Jatropha curcas a dull blue color is created which is utilized for shading material, angling 

nets and so on.  

 The by-result of Jatropha seeds contain high nitrogen, phosphorous and potassium which is utilized for fish 

nourishments, residential creature’s sustenance and in terrains as compost.  

Presently a day it has found that Jatropha may show certain hostile to tumer and against malarial properties 

and exploration is progressing identified with HIV/AIDS. It likewise serves to diminish the net creation of carbon 

dioxide (CO2), oxides of nitrogen (NOx), particulate matter and so forth from burning sources. 

 

 

 

 



Journal of Chemical and Pharmaceutical Sciences  ISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 362 

Table.1. Engine test details and specifications 

Test Performed Date 27/08/2016   15:32:07 

Engine Type 4 Stroke, 2 Cylinder, DI Diesel- Water Cooled 

Engine Make & Model SIMPSONS S217 

Engine Specification 

Bore (mm) 91.40 

Stroke (mm) 127.00 

C.R.  17.50 

Com. Rod Length (mm) 223.81 

Swept Volume (C.C.) 1667.00 

Table.2. performance test on Diesel engine 
Section Parameter Symbol Unit Load 1 Load 2 Load 3 Load 4 

Dynamometer Calculated 

Torque 

T N-m 79.0000 59.6000 39.5000 19.7500 

 Speed N RPM 1500.2700 1497.3330 1496.7561 1499.8472 

Temperature 

and Fuel 

Water Outlet 

Temperature 

from Engine 

Twoe Deg.C 0.0000 0.0000 0.0000 0.0000 

Flow Water Outlet 

Temperature to 

Engine 

Twie Deg.C 0.0000 0.0000 0.0000 0.0000 

 Exhaust Gas 

Temp.  

Tgoe Deg.C 0.0000 0.0000 0.0000 0.0000 

 Fuel Flow Rate FFLR Cc/ min 0.0000 0.0000 0.0000 0.0000 

 Atmospheric 

Temperature 

Tair Deg. C 30.0000 30.0000 30.0000 30.0000 

 Atmospheric 

Pressure 

p1 Kg/Cu.m     

Power & Heat Indicated Mean 

Effective 

Pressure 

Pi Bar 0.6588 2.4879 1.8113 1.1385 

 Indicated Power Pi Kw 1.3250 4.9918 3.6342 2.2889 

 Applied Load Pbrk Kw 12.4115 9.3453 6.1912 3.1020 

 Indicated Power Pi Kw 1.3250 4.9918 3.6342 2.2889 

 Mechanical 

Efficiency 

ŋmech % 105.2398 94.1596 81.3401 67.3831 

 Volume 

Displaced per 

min by Piston 

Ve Cu.m/min 0.0017 0.0017 0.0017 0.0017 

Other  Air Flow Rate AFLR Kg / Hr. 0.98051 0.98051 0.98051 0.98051 

Table.3. Properties of Jatropha Biodiesel and Diesel Fuel observed table 
500 ml jatropha +500 ml of diesel 

speed Load torque 

fuel consumption 

10 ml 

water 

in 

water 

out 

exhaust 

temperature smoke CO HC CO2 NO 

1500 

100% 63.1 130.2 44 88 478 7.26 0.27 8 8.1 1403 

75% 47.1 240.9 55 86 423 5.27 0.17 5 7.3 1332 

50% 31.5 396.1 52 83 356 2.27 0.08 3 5.4 1023 

25% 15.7 489.2 52 81 281 1.39 0.03 2 3.4 998 

0% 0 573.2 50 75 250 1.15 0.01 2 1.8 742 

Diesel 

speed Load torque 

fuel consumption 

10 ml 

water 

in 

water 

out 

exhaust 

temperature smoke CO HC CO2 NO 

1500 

100% 79 142.5 55 80 521 9.6 0.3 9 9.2 1665 

75% 59.6 263.2 56 86 465 7.22 0.2 7 8.6 1452 

50% 43.2 401.1 56 86 385 4.21 0.8 5 5.5 1325 

25% 19.7 511 53 82 302 2.09 0.01 2 2.6 1058 

0% 0 592 50 78 232 0.5 0.01 2 1.9 921 
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Figure.1. Carbon emission graph Figure.2. NOx emission graph 

Figure.1, shows that the percentage of carbon emissions in both the diesel and in the jatropha diesel oil. It is 

clear that in jatropha oil the carbon emission is lower compared to normal diesel oil.  

Figure.2, shows that the NOx emission in the IC engine, it proves that the NOx emission can be controlled 

(or) maintained by using the jatropha diesel oil.   

 

 
Figure.3. Hydrocarbon emission graph Figure.4. Smoke emission graph 

Fig.3, represents the emission control in jatropha diesel oil and the diesel oil. Fig.4, represents the smoke 

emission in jatropha diesel oil and the diesel oil. 

3. CONCLUSION  
Jatropha biodiesel can be used as an alternative fuel in C.I. engines without any substantial hardware 

modifications in the engine. The physical, chemical and thermal properties of Jatropha biodiesel is improved by the 

process of trans esterification. As Jatropha oil is non-edible, it is cheaply and abundantly available which increase in 

compression ratio of the engine, the performance of the Jatropha blends is improved, moreover higher blends too 

showed a satisfactory performance with increase in compression ratio. Decrease in CO, HC and smoke opacity and 

increase in CO2 and NOx emissions are seen with Jatropha biodiesel. Jatropha biodiesel with oxygenated additives 

improved the overall performance of the engines and reduced emissions which are comparable with diesel fuel.    
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