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ABSTRACT:- Most modern searches square measure directed to various fuels as a result of the buffer stock from 

the fossil fuel oils reduces with time and therefore the fossil fuels square measure worst impact on environmental 

pollution. Now days, there square measure several sources of renewable energy. Bio diesel is simply one 

supply, however a really vital one. Environmental impact assessment is one amongst the key essential factors to 

stop heating by reducing CO and Night emissions from numerous sources. This project that specializes in the use of 

biodiesel with completely different mechanical system pressure angles in indirect injection (IDI) diesel. The work 

scope enclosed elementary experimental studies on brake thermal potency and emission studies. Reasone behind 

outstanding emissions like Night HC, CO2, CO and smoke square measure comprehensively mentioned. Fuels derived 

from renewable biological resources to be used in diesel engines square measure called biodiesel. Biodiesel is 

environmentally friendly liquid fuel kind of like petrol-diesel in combustion properties. Increasing environmental 

concern, decreasing fossil fuel reserves associate degreed agriculture based mostly economy of our country square 

measure the driving forces to market biodiesel as an alternate fuel. Biodiesel derived from oil and an animal fat is being 

employed in USA and Europe to cut back pollution, to cut back dependence on fuel. In USA and Europe, their surplus 

edible oils like soybean oil, oil and oil square measure being employed as feed stock for the assembly of biodiesel. 

Since Republic of India is web bourgeois of vegetable oils, edible oils can't be used for production of biodiesel. Republic 

of India has the potential to be a number one world producer of biodiesel, as biodiesel will be harvested and sourced 

from non-edible oils like physic nut, Pongamia Pinnata, neem tree (Azadirachta indica), Mahua, castor, linseed, Kusum 

(Schlechera trijuga), etc. Implementation of biodiesel in Republic of India can result in several blessings like 

inexperienced cowl to wild, support to agriculture and rural economy and reduction in dependence on foreign oil and 

reduction in pollution. Pryde et al (1982) reviewed there portable successes and shortcomings for various fuel analysis. 

However, long- term engine take a look at results showed that sturdiness issues were encountered with vegetable 

oils attributable to deposit formation, carbon buildup and grease contamination. Thus, it had been all over that vegetable 

oils should either be with chemicals altered or amalgamated with fuel to stop premature equipment failure. 
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INTRODUCTION 

One hundred years a gone, applied scientist tested oil as fuel for his engine. In Thirties and Forties vegetable oils were 

used as diesel fuels, however solely in emergency situations. Various fuels for diesel engines have become more and 

more necessary as a result of decreasing crude reserves and therefore the environmental consequences of exhaust gases 

from crude fuelled engines. Variety of studies has shown that triglycerides hold promise as various diesel motor fuels. 

So, several countries have an interest there in. for instance, analysis of the assembly of biodiesel in Europe since 1992 

shows associate increasing trend. Waste oil methyl group organic compound could be a biodiesel. Biodiesel 

is outlined because the mono chemical group esters of long chain fatty acids derived from renewable lipide sources. 

Biodiesel, as defined, is widely known within the various fuel businesses. Biodiesel is usually made through the reaction 

of a oil or fat with wood alcohol within the presence of a catalyst to yield glycerin and methyl group organic compound. 

The mix of 75:25 ester/diesel (B25) gave the most effective performance. The high consistence, acid composition, and 

free carboxylic acid content of such oils, additionally as gum formation as a result of chemical reaction and chemical 

process throughout storage and combustion, carbon deposits, and oil thickening are a number of the a lot of obvious 

issues. Consequently, tidy effort has gone into developing vegetable oil derivatives that approximate the properties and 

performance of hydrocarbon-based diesel fuels. Issues encountered in work triglycerides for diesel 

fuels are largely related to their high consistence, low volatility, and unsaturated character. 

Literature review  

1.1 K. Muralidharan , D. Vasudevan 

 

The variable compression magnitude relation engine is started by exploitation normal diesel and once the engine 

reaches the operative temperature, five hundredth loads is applied. The nice and cozy up amount ends once cooling 
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water temperature is stable at sixty LC. The tests are con-ducted at the rated speed of 1500 rate. In each take a look 

at, meter fuel consumption and exhaust gas emissions like carbon mon-oxide (CO), organic 

compound (HC), gas oxides (NOx), carbon diox-ide (CO2) and atomic number 8 (O2) are measured. From the 

initial activity, brake thermal potency (BTE), specific fuel con-sumption (SFC), brake power (BP), indicated mean 

effective pres-sure (IMEP) mechanical potency and exhaust gas temperature with relation to compression ratios 

18:1, 19:1, 20:1, 21:1 and 22:1 for various blends are calculated and recorded. At every oper-ating conditions, the 

combustion characteristics and exhaust emis-sion levels are processed and keep in pc (PC) for additional process of 

results. a similar procedure is continual for various blends of waste vegetable oil alkyl esters. . the standard values 

taken from the various references mentioned. the particular density, viscosity, fire point, flash purpose and 

gross hot price were measured within the laboratory. The values are provided to grasp the relative performance and 

emis-sion activities of the various fuel blends. 

 

A. Brake thermal efficiency and Specific fuel consumption 

 

The variation of brake thermal potency (BTE) for various compression ratios and for various blends is 

given. It’s been determined that the brake thermal potency of the mix B40 is slightly more than that of the quality diesel 

at higher compression ratios. It seems that the brake thermal potency of the mix B40 is higher for the 

compression magnitude relation twenty one. The brake thermal potency of the quality diesel and mix B40 for com-

pression magnitude relation twenty one is twenty six.08% and 31.48% severally. By increasing the 

compression magnitude relation of the engine, the brake thermal potency additionally gets accumulated for all the 

fuel sorts tested. Brake thermal effi-ciency is directly proportionate to the compression magnitude relation. The result 

indicates a major improvement in brake thermal effi-ciency for mix B40 at compression magnitude relation twenty 

one. The precise fuel con-sumption of B40 mix is below that of all different blends at compression magnitude 

relation twenty and twenty one . this might flow from to fuel density, consistence and heating price of the fuels. B40 has 

higher energy content than B60 and B80, however below B20 and diesel. It seems that the precise fuel consumption 

(SFC) for mix B40 is lower at compression magnitude relation twenty one. the precise energy consumption decreases 

with the rise in compression magnitude relation . The precise fuel consumption of the mix B40 at the com-

pression magnitude relation of twenty one is zero.259 kg/kwh whereas for diesel it's zero.314 kg/Kwh. At 

higher proportion of blends, the precise fuel con-sumption will increase. This can be thanks to the decrease 

in hot price for the upper blends. Low values of specific fuel consumption square measure clearly fascinating.   

 

B. Brake power and indicated mean effective pressure 

 

The brake power values for various blends of various com-pression quantitative relation that the blends B20, B40, B60 

and B80 with customary diesel have a reduc-tion in brake power. Thermal potency is outlined because the quantitative 

relation of the ability output to the energy introduced through fuel injection; the later is that the product of the injected 

mass rate and therefore the lower heating price. Brake power decreases at higher compression quantitative 

relation because of the conversion from the energy to mechani-cal energy. Because of the lower heating price of the 

blends and unsta-ble combustion the brake power decreases. The most brake power obtained for B40 and diesel at a 

compression quantitative relation twenty one is two.07 kilowatt and a pair of.12 kilowatt severally. The opposite 

blends are indicated at a discount in brake power, with higher compression ratios because of lower heating price of fuel. 

The indicated mean effec-tive pressure for mix B40 is higher at lower compression quantitative relation and lower at 

higher compression quantitative relation than customary diesel. The variation of indicated mean effective pressure with 

compression quantitative relation for various blends . The mix B40 closely follows the diesel at higher compression 

ratios. The indicated mean effective pressure for mix B40 and diesel at compression quantitative relation twenty 

one is five.583 bar and five.774 bar.  

 

C. Nitrogen oxides (NOx) emission 

 

The variations of N oxides (NOx) emission with regard to completely different compression magnitude relation for 

various blends. As determined from the figure, the Nox emission for diesel and different blends increase with the rise of 

compression magnitude relation. From the figure, it's obvious that for compression magnitude relation twenty 

one, Nox emission from the waste oil mix B40 is more than that of diesel. The opposite mix closely follows the 

quality diesel. The explanation for higher Nox emission for blends is thanks to higher peak temperature. The reduction 

of Nox is that the prime aim of the engine researchers. The Nox emission for diesel and mix B40 for 

compression magnitude relation twenty one is 621 ppm and 640 ppm severally. 

 

1.2 T. SENTHILKUMAR 

 

 A single cylinder, air-cooled, four-stroke, direct injection diesel engine was used for the present study. The 

schematic arrangement of the experimental setup is shown in Fig. 1. 
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Cooling of the engine was accomplished by a disciple connected to the engine. The engine was loaded by a 

powermag build eddy current measuring system with electronic torsion exciter. A load cell RS232 from Essae 

Teraoka restricted was purchased and connected with the measuring system for the measuring of the torsion. The load on 

the engine was varied with the assistance of the controller given the measuring system. Fuel flow rates were measured  

victimization the quality buret equipment. Exhaust gas temperature was measured victimization the graduated  non -

contact infrared temperature instrument. Associate degree AVL smoke meter and exhaust gas instrument were used for 

the measuring of Nox, CO2, CO, HC and smoke opacity severally. Technical details of the engine square measure given 

in Table three. 

 

Table 3. Engine Specifications. 
 

Make & Type Kirloskar, Air cooled diesel engine 

Number of cylinder 1 

Stroke x Bore (mm) 87.5×110 

Compression Ratio 17.5:1 

Rated speed (rpm) 1500 

Brake Power (kW) 4.4 

 

The engine was started and run at no load at a rated speed of 1500 rate. it had been run at this speed for couple of 

minutes to realize steady state and so loaded step by step from no load to full load mistreatment the eddy 

current measuring system 

 

A series of engine tests were disbursed exploitation diesel and biodiesel to search out the result of varied blends on the 

performance and emission characteristics of the engine. Investigations area unit disbursed on the engine primarily to 

review the result of specific fuel consumption, brake thermal potency, and exhaust gas temperature and 

emissions like Roman deity, CO, CO2, HC and smoke opacity. it had been found that the precise fuel consumption 

decreases from zero.649 to 0.336 kg/kW-hr at varied hundreds within the vary of zero – three.9 BkW whereas Pramanik 

[10] reported a decrease in SFC from zero.693 to 0.332 kg/kW-hr. The brake thermal potency varies from 0-

29.39% within the load vary of 0-3.9 BkW whereas Pramanik [10] reported a most brake thermal potency of twenty 

seven.11% for a load vary of zero – three.078 BkW in his studies on one cylinder ICE plus a hydraulic measuring 

system. Exhaust gas temperature and Roman deity emission will increase with increase in BkW for all the cases. Roman 

deity emission reaches all most of 1656 ppm for a mix of fifty at full load whereas a most of 1800 ppm for biodiesel 

was reported within the literature by the researchers5. These trends and therefore the variations within the fuel 

properties like viscous ness and density for numerous blends area unit in accordance with the findings of the many such 

researchers [5-10]. an in depth discussion on the Roman deity, CO, CO2, HC and smoke opacity 

were conferred here below to grasp the behavior of the engine running on biodiesel. 

 

1.3K.Sudhakar, M.Rajesh, M.Premalatha 

Material 

 Jatropha plantation was drained 2008 at Energy center, MANIT, Bhopal (23° 16' N, 77° 36' E).Five metric weight 

unit of genus Jatropha seeds were obtained from the plantation. Then the kernel is obtained from the seeds by removing 

the shell covering them, the oil content of the kernel is around 50-60%. The kernel is processed by a hand operated oil 

expeller (Rajkumar Agro Engineers Pvt. Ltd. Nagpur, India). The oil obtained is then filtered to induce pure oil 

sample. Genus Jatropha oil of around one liter was obtained victimization hand operated oil expeller. Analytical chemical 

agent grade chemicals like fuel and caustic potash (KOH) were procured from high purity laboratory chemicals 
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(Mumbai, India). The experiments were allotted during a five hundred milli litre flask at Bio-energy laboratory of the 

Department of Energy. The reaction mixture was agitated employing a hot plate magnetic stirrer. 

 

Biodiesel production method 

Transesterification is that the method of exchanging the organic cluster R″ of associate organic compound with the 

organic cluster R′ of associate alcohol. These reactions are usually catalyzed by the addition of associate acid or base 

catalyst. Triglycerides (1) are acted with associate alcohol like plant product (2) to convey alkyl radical esters of fatty 

acids (3) and alcohol (4). The transesterification is painted by the overall equation 

RCOOR’ + R”OH →RCOOR” + R’OH (1) 

 

WhereR,R’,Indicates group In industrial processes we have a tendency to usually incorporate base catalysed reaction. 

The base-catalysed transesterification of vegetable oils income quicker than the acid-catalyzed reaction. By trial and 

error vi.25 g /L NaOH produces a really usable fuel. One uses regarding NaOH once the WVO is light-weight in colour 

and regarding seven g NaOH once it's dark in color. 2 hundredth fuels by weight and 4WD of the caustic potash catalyst 

was mixed with genus Jatropha oil. Then the mixture was stirred at constant speed of 800 rev at 55oC for twenty min. 

there when the mixture was poured into a cone like buret and allowed for cooling at temperature for 6-8 hrs, for sinking 

and separation of glycerine at the lowest. When sinking the higher layer containing biodiesel was transferred into 

another cone like flask for laundry with equal quantity of water. The biodiesel was heated up to 105oC for 10-15 min to 

get rid of excess water. And this mixture left undisturbed at temperature for regarding twelve hrs. The biodiesel so 

obtained is tested for various parameters like density, viscosity, flash purpose, fireplace purpose and hot price. The ways 

adopted to live varied properties are listed in Table one. 

 

Table 1: Fuel properties and method of measurement 

 

 

Parameters Unit Method Standard 

Gross calorific 

value MJ/kg Bomb calorimeter D 240-02 

Viscosity mm
2
/s Redwood viscometer D 445-03 

Density kg/m
3 

Relative density bottle D 4052-96 

Flash point oC 

Pensky-Martens closed 

cup D 93-02a 

 

Biodiesel characterization 

 

The vital fuel properties of crude rosid dicot genus oil and its biodiesel were measured and compared there upon of diesel 

(Table 2). It may be seen from the Table two density of rosid dicot genus biodiesel is slightly above that of diesel. 

 

 

Table 2: Fuel properties of Jatropha oil and their biodiesel in comparison with diesel 

 

 

Properties 

Crude jatropha 

oil 

Jatropha 

biodiesel Diesel 

Viscosity (mm
2
/s) 35.4 4.59 4.84 

Flash point (
o
C) 226 182 71 

Fire point (
o
C) 236 190 76 

Gross calorific value (MJ kg
-

1
) 39.76 45.2 46.22 

Density (g ml
-1

) 0.94 0.88 0.83 

 

 

Flash purpose and fireplace purpose square measure necessary temperature such as for safty throughout 

transport, storage and handling. The flash purpose and fireplace purpose of genus Jatropha biodiesel was found 

to decrease once transesterification in comparison to raw oil, that shows that its volatility characteristics had 

improved and it's additionally safe to handle. The upper flash purpose of biodiesel is attributed to longer chain. 

Kinematic consistency of {jatropha|Jatropha|genus genus Jatropha|rosid dicot genus} oil and Jatropha biodiesel 

is thirty five.4 mm2/s and four.59 mm2 /s severally at 40oC. The kinematic consistency of genus Jatropha oil is 

on top of diesel. The kinematic consistency of genus Jatropha biodiesel is sort of comparable the diesel 

and thence acceptable as per ASTM standards for biodiesel. This property is vital because it influences the 

combustion potency of the fuel. 
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1.4L. KARIKALAN* and M. CHANDRASEKARAN 

 

The objective of this work was to optimize CI engine with WCO (waste change of state oil) biodiesel as 

fuel through experimental investigation through brake power, fuel economy and smoke emissions. 

Performance and discharge options were studied victimization the various WCOB blends and customary diesel. 

The result shows that most|the utmost|the most} BTE for WCOB forty at maximum load is thirty four.48%, which is 

2.9%morethan fuel. High BSFC detected for higher share of WCO blends thanks to lower heating worth, 

density and body of the fuel. The exhaust gas temperature earned fordieselis306oCat mostload, whereas for WCOB20 

and WCOB40 blends it's 278oCand263oC.The HC emission for WCOblends will increase with rise in load. WCOB20, 

WCOB60, WCOB80 and WCOB100 turn out less HCemissions than WCOB40 and diesel. The CO emission of 

WCOB40 is nearer to diesel, moderate atmedium load and better at half hundreds. CO2 emission for WCOB mix is 

lesser than diesel thanks  to incomplete combustion and inadequate offer of element at high load. The night emission for 

diesel and WCOB40 are  642 ppm and 428 ppm, severally at half load. The smoke opacity options for diesel and 

WCOB100 are tiny and higher within the case of all alternative WCOB blends. From this study, it's clear that 

WCOB might replace the fuel within the case of shortages within the close to future. 

 

RESULT AND DISSCUSION 

 

It’s been noticed that that the BTE of blends will increase with increase in load applied.  the most BTE for WCOB forty 

at  maximum load is thirty four.48%, which is 2.9% over diesel fuel. The BTE for diesel, WCOB20 and WCOB40 are 

thirty one.58%, 33.12% and 34.48%, respectively. At higher hundreds, the BTE decreases owing to low 

heating worth and increased fuel consumption. BSFC variations with load for various WCO blend are shown in Fig. 5. 

The variation of HC emissions against load for dissimilar WCO blends is discovered in Fig. 7. The HC emission for 

WCO blends will increase with rise in load. WCOB20, WCOB60, WCOB80 and WCOB100 manufacture less HC 

emissions than WCOB40 and diesel. The hydrocarbon emission will increase in the main owing to fuel consistency, 

spray pattern of fuel and longer ignition delay. The CO emission variation with load for WCO blends is displayed in Fig. 

8. The CO emission of WCOB40 is nearer to diesel, moderate at medium load and better at part loads. The 

fuel consistency and spray characteristics square measure greatly moving the CO emission with WCO blends.  The BSFC 

for WCOB20 and WCOB40 are three.78 Kg/kWh and three.82 Kg/kWh, respectively at most load. High BSFC detected 

for higher share of WCO blends thanks to lower heating price, density and consistence of the fuel .The maximum BTE 

for WCOB forty at most loadis thirtyfour.48%,whichis2.9%morethan dieseloil. It’s been detected that that the BTE of 

blends will increase with increase in load applied.TheEGT earned for dieselis306
o
C at maximum load, whereas for WCO 

B20 and WCO B40 blends it's 278
o
C and263

o
C thanks to lower hot price and lower exhausts loss. 
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