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ABSTRACT 

The industrialisation in modern global world generates power using diesel engines which cause pollution 

via emission. To support the decrease of poisons, the discharge parameters of a diesel motor is examined and broke 

down. In this paper Engine execution parameters, for example, brake power, brake warm effectiveness are figured 

in a biodiesel motor mixed with diesel fuel added substances at various extents Engine running using biodiesel 

fuels which provide an effective solution to alternate fuels Expanding requests of fossil fills because of huge scale 

applications and their expanding costs can be settled. The motor parameters are determined and contrasted with 

have past motor execution and results are gotten. The analysis is done in a SIMPSON twin barrel 4-stroke diesel 

motor and the infusion rate is differed with creating torque and burdens. The qualities are controlled and acquired 

by particular motor parameters. The outcomes have demonstrated lower fuel utilization, better execution, and 

lower emanations of Carbon Monoxide (CO), Hydro Carbons (HC) however higher outflows of (NOx), in contrast 

with flawless diesel fuel. Presentation Diesel motors are broadly utilized for their low fuel utilization and better 

productivity in cutting edge mechanical applications. 
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1. INTRODUCTION  

Diesel engines are widely used for their low fuel consumption and better efficiency in modern industrial 

applications. Nature of diesel motor burning procedure is temperamental, turbulent, dissemination. The significant 

amount of energy is expense in transportation and Industrial sector and vital demand is meeting through Diesel 

engine in all over the world due to their higher performance as compared to other conventional fuels (Ganesh, 

2011). As an option fuel unadulterated bio diesel is figured from creature fat and vegetable, which are more bio 

degradable and non-harmful. Biodiesel has higher thickness, thickness, pour point, streak point and cetane number 

than diesel fuel. Biodiesel is an oxygenated fuel which contains 10–15% oxygen by weight (Kumar, 2014).  

These realities lead biodiesel to aggregate ignition and less fumes outflows than diesel fuel. Mixing of 

oxygenated added substance at various rate with sole diesel will enhance in less outflow poisons (Shaafi, 2015). A 

diesel fuel added substance helps by freeing the compound vitality of the fuel on boilers or the fire zone of a car 

motor and separating carbon stores on motor parts. Along these lines, the arrangement of ash and particulate 

outflows are decreased and less fuel is squandered.  

Heater execution is additionally enhanced and requires less upkeep as a result of its smoother operation 

(Shaafi, 2015). Fuel added substances are mixes planned to upgrade the quality and productivity of the fills utilized 

as a part of engine vehicles; analysts have built up a scope of added substances which give these energizes an 

additional property which serves a squeezing need from buyers by enhancing the execution of motor This diesel 

fuel added substance likewise guarantees to grease up and clean the fuel framework, expand miles per gallon by 

smoldering off abundance fumes emanations, and delay the life of injectors and pumps. (Imtenan, 2015) This gas 

and diesel fuel added substance is made out of a mix of oils and added substances free from any solvents.  

Figured to essentially build fuel mileage and force, it likewise reduces outflows by empowering a superior 

burning procedure. Its interesting mix additionally uses a high cleanser activity which pushes the motors to work at 

greatest proficiency. Added substances have been produced to build ignition rates, as against oxidants, to impact 

smolder rates, to empower energizes to work under amazing temperatures, diminish destructive outflows and more. 

(Karabektas, 2008) Over the years different crossover mixes and mixes have been tried to make better fills for 

ventures business utilize and end purchasers alike. Several classifications of oils are used in the following 

experiment such as jatropha oil which is utilized fuel additives fir this respective experiment.  

 
Fig.1. Chemical structure of Jatropha oil 
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Jatropha Bio diesel oil was set up by trans-esterification utilizing KOH as the impetus and was tried in a 4-

stroke direct common suctions diesel motor. The oil substance is 25-30% in the seed. The oil contains 21% 

immersed unsaturated fats and 79% unsaturated fats Jatrophacurcus oil cake is rich in Nitrogen, Phosphorous and 

Potassium and can be used as common fecal matter.  

Methodology: Trans-esterification: In natural science, trans-esterification is the way toward trading the natural 

gathering of an ester with the natural gathering of a liquor. These responses are frequently catalyzed by the 

expansion. Solid acids catalyze the reaction by giving a proton to the carbonyl social affair, in this way making it a 

more solid electrophile, however bases catalyze the reaction by removing a proton from the alcohol, thusly making 

it more nucleophilic. Esters with greater alkoxy social affairs can be delivered utilizing methyl or ethyl esters as a 

part of high ethicalness by warming the mix of ester, destructive/base, and broad alcohol and scattering the little 

alcohol to drive concordance. 

2. EXPERIMENTAL SETUP 

The test setup comprises of a two barrel, four strokes, normally suctioned, in-direct infusion, water cooled 

CI motor have been utilized to complete trial examinations which is Connected to Eddy flow dynamometer for 

stacking of the motor. Analyses are conducted with immaculate diesel and mixes of biodiesel and diesel.  

Electronic Controller Device (information securing framework) associated with motor which shows every 

distinctive parameter at like clockwork related with Experimental work utilizing Different sensors. Electronic 

Controller Device measures Engine Inlet and Exhaust Temperature in ºC. Load Applied on Dynamometer in Kg., 

Speed of engine in R.P.M., which are display digitally on panel board which is shown. The point by point 

determinations of the motor are given underneath in table Exhaust gas analyzer appeared in figure is utilized for 

estimation of various poisons. Prima made fumes gas analyzer is fit to gauge CO, CO2, HC, NO, NO2, abundance 

air and vent gas temperature. Reach and determination for every parameter is appeared in table. 

 
Figure.2. schematic setup of experiment 

 

Engine Simpson, AV-1 

Power 4.44KW 

Bore  87.5 

Stroke 110 

Compression ratio 17.5:1 

Speed 1500 

Injection pressure  200 

Injection timing 23°TDC 
 

 

Table.1. Engine specifications Figure.3. Photograph of experiment setup 

Experiment Procedure: For experimentation the motor is keep running at an appraised velocity of 1500 rpm and 

an infusion development of 24.90.The motor is permitted to keep running till the warm-up period is come to. At 

that point the motor is stacked as far as 0%, 25%, 50%, 75% and 100% comparing to the brake mean compelling 

weights of 0.9, 1.8, 2.7, 3.62 and 4.52 bars. At every heap, the motor is keep running at a steady speed of 1500 rpm 

and an infusion development of 24.90. The fumes gasses are tapped from fumes pipe and associated with a delta 

wind stream entry. A framework is contrived comprising of a control valve and a manometer set up to control the 

rate of EGR by physically working the control valve. Subsequent to accomplishing the relentless state, the 

perceptions are made for different parameters, for example, fumes gas temperature, wind current rate, fuel 

utilization, brake particular fuel utilization, burning attributes like weight rise which are recorded through the 

information procurement framework which changes over simple to advanced at different burdens. Fumes 
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emanations CO, HC and NOx are recorded at the same time by the vent gas analyzer while smoke thickness was 

measured with smoke meter. In this study, the impact of fuel mixes (with DTBP) and EGR on motor execution and 

emanations are assessed at a motor velocity of 1500rpm. At every heap the investigation is led by differing EGR 

rates, for example, 0%, 10% and 20%. The primary phase of the trial is performed with the unadulterated diesel at 

various burdens from no-heap to full load with various EGR rates, for example, 0%, 10% and 20% separately at 

consistent velocity. The motivation behind why higher EGR rates (past 20%) are not considered in this study is the 

decrease in BTE and an expansion in CO, HC and smoke outflows with higher EGR rates. The second phase of the 

examination is led utilizing diesel-biodiesel mixes with cetane improver DTBP as an added substance and the same 

methodology is rehashed. 

3. RESULTS AND DISCUSSION 

The impact of cell reinforcement added substances on NOx, HC, CO2, CO and smoke force with mango 

seed methyl ester is investigated in this study. The NOx measurements are repeatable within each engine run, with 

replicate measurements varying by 3-8 ppm. As per the specifications of the analyser the maximum possible error 

in the measurement of NOx, CO and HC emissions are ±5%. 

Comparison of NOx emissions: Figure shows the difference of NOx with different load conditions. Results 

indicate that significant decrease in NOx are noted when using antioxidants and the reduction is not linearly 

correlated with the amount of antioxidants existing in the System D. The Criteria for the NO increase with the 

usage of System D additive mechanism and it is proposed that NO formation is initiated by reactions of 

hydrocarbon radicals (CH, CH2, C2) with molecular nitrogen The NOx concentration decreases for 100%, 75% and 

50% load conditions at 2000 to 1600 rpm. It is important to note that use of system D Additive reduces NOx 

emission by 10.05% compared with diesel at maximum torque. 

 
Figure.4. Variation of Nox Emission with Load 

Comparison of HC emissions: Figure indicates the variation of HC emission with different loading conditions. 

Generally unburned hydrocarbons come under different forms such as drops of fuel, vapour and products of fuel 

after thermal degradation. The HC emission is lower when the antioxidant traction in the System D additive. 

System D Additive reduces the HC emission by 20% at full load condition. 

 
Figure.5. Variation of HC Emission with Load 

Comparison of CO emissions: Figure shows the difference of carbon monoxide with different load conditions. It 

is observed that system D Additives reduce CO emissions significantly compared to diesel. CO emission is formed 

due to incomplete combustion. Too rich fuel -air ratio and low flame temperature are the major causes of Carbon 

monoxide emissions from engine. The oxidation of CO is related to the amount of OH radicals present in the 

reaction. The antioxidant concentration is the slightly reduces Carbon monoxide emission then it increases. 

 
Figure.6. Variation of CO Emission with Load 
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Smoke Opacity: The comparative analysis of smoke opacity is indicated in inverse, as shown in Figure. The 

smoke mistiness of test fuels decreased with different load conditions. The final values show that smoke intensity 

Decrease with the different load and speed conditions. The smoke intensity is increased at Full load conditions it 

may be due to improper combustion resulting from antioxidant addition. 

 
Figure.7. Variation of Smoke Density with Load 

4. CONCLUSION 

The impact of cancer prevention agent Additive jatropha in biodiesel fuel lessens NOx, HC,CO and smoke 

power fuelled DI diesel motor at various rates have been accounted for in this Project. Comes about demonstrate 

the advantage cell reinforcement added substances for NOx decrease in diesel motors. The primary finishes of the 

study are: Added substance is entirely viable in controlling NOx arrangement. In any case, it has more HC 

outflows and less CO discharge. The NOx outflow is diminished by 21.33% and additionally HC emanation is 

lessened by 10% at full load condition. HC discharges are lessened by 20% individually at full load condition 

contrasted with diesel. 

Slight Decrease in CO discharge for all heap conditions and at various pace conditions and Smoke power 

for all blends observed to be expanded somewhat at full conditions because of the aggravation amid ignition.  

The accompanying diagram demonstrates that three extents of fuel (in%) as for burden. The different 

extents in fuel as for burden demonstrates the enhanced execution attributes in discharges. There are three sorts of 

extents fuelled 1.with diesel as fuel 2.with biodiesel as fuel 3. Biodiesel with fuel added substances charts are 

plotted by parameter and the ascent in diagram line demonstrates the higher execution qualities of the regarded 

fuel. In this trial biodiesel with mixed fuel added substances demonstrate a higher execution in less out flow by 

1.6% contrasted with the other fuel extents. 

REFERENCES 

Ayush Kumar Raghuvanshi, Singh C P, Extraction of biodiesel from Jatropha oil and performance study of diesel 

engine with biodiesel fuels, International Journal of Scientific and Research Publications, 4 (10), 2014. 

Ganesh D, Gowrishankar G, Effect of nano-fuel additive on emission reduction in a biodiesel fuelled CI engine, 

IEEE 2011 International Conference on Electrical and Control Engineering (IECE), Yichang, 2011, 3453–3459.  

Imtenan S, Masjuki HH, Varman M, Rizwanul Fattah IM, Sajjad H, Arbab MI, Effect of n-butanol and diethyl 

ether as oxygenated additives on combustion emission-performance characteristics of a multiple cylinder diesel 

engine fuelled with diesel–jatropha biodiesel blend, Energ Convers Manag, 94, 2015, 84–94.  

Karabektas M, Ergen G, Hosoz M, The effects of preheated cottonseed oil methyl ester on the performance and 

exhaust emissions of a diesel engine, Appl Therm Eng, 28 (17- 18), 2008, 2136–2143.  

Kumar C, Bafna M, Nayyar A, Parkash V, Goyal N, Experimental investigation of the performance of VCR diesel 

engine fuelled by NM-diesel blend, IJETAE, 4 (8), 2014, 122–125.  

Manikandan R, Sethuraman N, Experimental investigation of nano additive ceric oxide (CeO2)-ethanol blend on 

single cylinder four stroke diesel engine, IJRDET, 3 (2), 2014, 24–28.  

Nabi N, Akhter S, Zaglul Shahadat M, Improvement of engine emissions with conventional diesel fuel and diesel– 

biodiesel blends, Bioresource Technology, 97, 2006, 372–378. 

Nabi N, Rahman M, Akhter S, Biodiesel from cotton seed oil and its effect on engine performance and exhaust 

emissions, Appl Therm Eng, 29, 2009, 2265–2270.  

Pushparaja T, Ramabalanb S, Green fuel design for diesel engine, combustion, performance and emission 

Analysis, Procedia Engineering, 64, 2013, 701–709.  

Qi DH, Bae C, Feng YM, Jia CC, Bian YZ, Preparation, characterization, engine combustion and emission 

characteristics of rapeseed oil based hybrid fuels, Renew Energ, 60, 2013, 98–106.  

Shaafi T, Velraj R, Influence of alumina nano particles ethanol and isopropanol blend as additive with diesel 

soybean biodiesel blend fuel Combustion, engine performance and emissions, Renew Energ, 80, 2015, 655–663.  

Vivek Singh Shekhawat, Ravi Shankar Padwa, Role of Additives and their Influence on Performance of Engine for 

Petroleum Diesel Fuel, Oxygenated-Diesel Blend: A Review, International Journal of Engineering Research & 

Technology, 4 (07), 2015. 


