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ABSTRACT 
Biodiesel is a renewable transportation fuel comprising of unsaturated fat methyl esters (FAME), by and 

large created by trans esterification of vegetable oils and creature fats. It represent a few issues when subjected to 

delayed use in pressure ignition motors in light of their high thickness and low unpredictability. The regular issues 

are poor atomization, carbon stores, ring staying, fuel pump disappointment, and so on. Changing over the high 

thickness biofuels into its mixes or esters can minimize these issues. The different mixes of biodiesel and diesel 

were readied and its critical properties, for example, consistency, calorific worth, streak point, fire point, and so 

forth were assessed and contrasted and that of diesel. The mixes were then subjected to motor execution and 

discharge tests and contrasted and that for diesel. It was found that 50–80% of elastic seed oil mixes gave the best 

execution. 
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1. INTRODUCTION 
  Diesel motors are the most effective prime movers. From the perspective of ensuring worldwide 

environment and attentiveness toward long haul vitality security, it gets to be important to create elective fills with 

properties tantamount to petroleum based energizes. As of late, world has been defied with a vitality emergency 

because of fossil fuel exhaustion and ecological corruption. Biodiesel is a standout amongst the most encouraging 

option powers to meet these issues. It is renewable, biodegradable, nontoxic and has close property to that of diesel 

fuel. It can be created structure vegetable oil and also creature fats. Oils/fats are fundamentally triglycerides which 

are made out of three long chain unsaturated fats. These oils/triglycerides have higher thickness and is in this way 

can't be utilized as fuel. The essential driver is an absence of new information about the impact of biodiesel on 

diesel motors. For instance, the decrease of motor force for biodiesel, and also the expansion of fuel utilization, is 

not as much as foreseen; the early research conclusions have been kept in numerous individuals' psyche, that it is 

more inclined to oxidation for biodiesel which may bring about insoluble gums and residue that can plug fuel 

channel, and subsequently it will influence motor toughness. By this implies, three littler particles of ester and one 

atom of glycerin are gotten from one atom of fat/oil. Glycerin is evacuated as by item and esters are known as 

biodiesel. 

      The fuel infusion arrangement of new innovation motors is delicate to fuel thickness changes. High 

thickness of the vegetable oil prompts poor fuel atomization, which thusly may prompt poor burning, ring staying, 

injector positioning, injector stores, injector pump disappointment and greasing up oil weakening by wrench case 

polymerization. Consistency of the vegetable oils must be decreased with a specific end goal to enhance its motor 

execution. Warming, mixing with diesel and trans esterification are a portion of the strategies used to decrease 

consistency of vegetable oils. Trans esterification procedure is a generally costly substance process since it 

includes utilization of chemicals. An assortment of bio-fluids can be utilized to deliver biodiesel. The principle 

plants whose oils have been considered as food stocks for bio fuel are soya bean oil, cotton seed oil, rapeseed oil, 

palm oil, sunflower oil and jatropha oil. Others in conflict are mustard, hemp, castor oil, waste vegetable oil, and 

sometimes even green growth. 

Bio Diesel: There is going on examination into discovering more appropriate yields. Diverse generation forms 

utilizing fats and oils as feed stocks yield fills with various organizations and properties. The most noticeable of 

these powers is biodiesel, which is characterized as the mono-alkyl esters of vegetable oils or creature fats, 

acquired by trans esterifying an oil or fat with a liquor. The real purpose behind not utilizing a flawless vegetable 

oil as fuel is its high thickness. In the most recent quite a while, numerous studies have taken a gander at the 

capability of biodiesel as an option fuel for diesel motors. Schumacher and Spataru both concentrated on a few 

mixes of no. 2 diesel and SME or canola methyl ester (CME) to decide and look at motor emanations from a 

Detroit Diesel Corporation (DDC) 6V92TA motor (a kind of diesel motor broadly utilized as a part of travel 

transports and substantial trucks) worked on those fills. They directed motor and frame dynamometer testing and 

additionally on-street testing. Comparative emanations patterns were seen: an expanded rate of SME and CME 

mixed with diesel prompted expanded outflows of NOx and diminished discharges of PM, HC, and CO. 

Schumacher found the ideal proportion between biodiesel mix and petroleum diesel, in light of the tradeoff of PM 

abatement and NOx build, Spataru suggested that specific methyl ester/diesel mixes be investigated in conjunction 

with deferrals in motor planning and innovations that diminish the dissolvable portion of particulate discharges. 
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Experimental Test Rig Instrumentation: This exploratory work is to research the execution of single chamber 4-

stroke diesel motor associated with swirl ebb and flow dynamometer fuelled with cottonseed oil (10%, 20%, 30%) 

as bio-diesel mixes with diesel fuel under various burden conditions and steady motor running pace. The execution 

parameters comprises of BP, MFc, SFc, BTHE, BSFC and so forth there are a few methods for delivering bio 

diesels from bio energizes (consumable and non-palatable oils, creature fats). A solitary chamber, 4-stroke, water 

cooled, diesel motor combined with electrical dynamometer as appeared was utilized for the present work. The 

particular of motor and dynamometer .The measuring instruments utilized as a part of this anticipate are recorded. 

The suction side of the test motor is connected with hostile to throbbing drum to quantify air inflow amount. The 

channel temperature of air is measured with gulf air thermometer. The fumes side of the motor comprising of 

arrangement of gadgets, for example, Exhaust Gas Thermometer (EGT), gas analyzer test and smoke meter test. 

An ignition analyzer is likewise appended with the test apparatus to contemplate the burning conduct of motor. The 

set-up additionally comprises of fuel stream measuring gadget to quantify the fuel utilization of the motor. The 

yield side of the motor comprises of an electrical dynamometer and took after by a stacking rheostat. The yield is 

measured as far as watts utilizing advanced wattmeter mounted as a part of the board. A 8 bit Data Acquisition 

framework (DAS) is likewise associated with test apparatus to get the ignition weight and wrench point, weight –

volume, MFB and HRR information for a stipulated number of cycles. 

  
Fig.1a. Experimental Test Rig Fig.1b. Experimental Test Rig 

 

 
Fig.2. The arrangement of experimental facility 

Test Methods: The biodiesel and diesel. Trans esterfication of both the oils is composed of heating of, addition of 

catalyst sodium hydroxide (NaOH) in methanol (CH3OH) in the specific molar ratio, stirring of mixture, separation 

of glycerol, and washing with distilled waters. This is the usual method used for making laboratory quantities of 

vegetable oil esters. The biodiesel can be directly mixed with diesel fuel and is used for running the engine.  

The blend of biodiesel and diesel has density close to that of mineral diesel. The blends were prepared just 

before test to ensure mixture homogeneity on volume basis from 0% to 100% volume of Biodiesel in mineral 

diesel at 380C. All measurements were performed on sample of 200 ml, without pretreatment. These blends were 

then subjected to the performance tests on the water cooled diesel engine coupled to the electric generator. The 

engine was operated at an injection pressure of 200 bar with static injection timings of 240 BTDC at rated speed of 

1500 rpm (±2%). The specifications of engine and generator are as furnished earlier in the text. The engine started 

on a given fuel blend was allowed to run for 20 min to reach steady state conditions before noting the observations 

and readings for the incremental loads ranging from no load to full load. All observations are tabulated. For each 

loading the inlet air flow rate, the time for 30 cc of fuel consumption, the ambient temperature, the exhaust gas 

temperature, the outlet cooling water flow rate and ammeter and volt meter readings were noted and experiments 

were repeated for the repeatability of the measurements. The injection pressures of the fuel was set by the adjusting 

the spring tension of the injector of fuel pump. 

Table.1. Engine specification 

Engine Type 4-stroke, single cylinder diesel engine dynamometer electrical-ac alternator 

make kirloskar av-1 cylinder pressure range:2000 psi or 140.000 bars 

rated power 3.7 kw, 1500 rpm orifice diameter 15 mm 

bore and stroke 80 mm×110 mm starting auto start 

compression ratio 16.5:1 cooling water cooled 

cylinder capacity 553 cc   

Engine Performance: Motor execution with biodiesel or its mixes depends generally on the ignition, air 

turbulence, air–fuel blend quality, injector weight, real begin of burning and numerous different singularities that 
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make test results shift starting with one motor then onto the next. What's more, it can fluctuate contingent upon the 

quality and source of biodiesel and motor working parameters like rate, burden and so on. A large portion of the 

studies that are accessible in writing have assessed the execution of biodiesel filled motor by deciding motor 

force/torque, brake warm productivity, brake particular fuel utilization or vitality utilization. Looked at the 

execution of four chamber DI motor for diesel and biodiesel/its mixes. Results demonstrated that brake particular 

fuel utilization (BSFC) of biodiesel (367.68 g/kWh) was higher than that of diesel (299.89 g/kWh). Then again, 

brake warm productivity (BTE) of biodiesel (26.30%) was observed to be brought when contrasted down with that 

in diesel (27.82%). 0.371%, 0.667%, 0.889%, 1.30%, 2.37% and 2.85% expansion in brake particular fuel 

utilization (BSFC) for B5, B10, B15, B20, B25 and B30 (palm biodiesel), separately, contrasted and B0 

diminished brake warm productivity and expanded BSFC (>14%) when elastic seed biodiesel was utilized against 

petroleum diesel. Expanding convergence of biodiesel (got from utilized cooking oil) in mixes diminishes motor 

power and brake warm productivity. Marginally diverse conduct was found. Where it was accounted for the 

greatest warm effectiveness with mixes B20 and B40 whilst B100 recorded a poorer execution, expanded force and 

torque when utilizing biodiesel. Tried diverse mixes of tall oil methyl ester and diesel in a solitary chamber direct 

infusion diesel motor at full load condition. They watched that the motor torque and force yield with tall oil methyl 

ester–diesel fuel mixes (B50, B60 and B70) expanded up to 6.1% and 5.9%, individually. Additionally, increment 

in torque and force when utilizing biodiesel from tobacco seed oil in various mixes with diesel fuel in four 

chamber, four stroke turbocharged roundabout infusion diesel motor. 30% biodiesel mix of thumba oil 

demonstrates generally, higher brake power, brake warm productivity, lessened BSFC and smoke murkiness when 

contrasted with diesel, motor torque diminishes from 0.9% to 4.4% at medium and high motor paces (1800–2800 

rpm), it increments from 1.5% to 2.6% at low motor rates (1100–1600 rpm). furthermore included that comparative 

pattern was additionally watched for changing in motor force concerning speed while both BSFC and BTE were 

expanded by 13% and 3%, individually.  

These opposing results might be ascribed to fuel properties like thickness, consistency; arrangement, 

starting point of biodiesel and additionally the test condition. Be that as it may, it is hard to decide the impact of 

any single fuel qualities alone on motor execution since a considerable lot of the attributes are interrelated. The 

fumes gas temperatures of mahua B25 and B50 mixes are lower than that of diesel fuel because of the lower 

warming estimation of the mix. The higher viscosities fumes temperature is like the diesel of mahua oil contrasted 

and standard diesel fuel effectly affect expanded infusion weight and propelled infusion to create low fumes 

temperature.  

  
Fig.3. Brake thermal efficiency Vs brake power Fig.4. Specific fuel consumption Vs brake power 

The biodiesel blends have more oxygen content than that of standard diesel. So it involves in complete 

combustion process the hydrocarbon emission of the biodiesel blends are lower than the standard diesel due to 

complete combustion process. When percentage of blends of biodiesel increases, hydrocarbon decreases. It can be 

due to improved combustion because of increased injection pressure and advanced injection timing. The figure 

clearly shows that the biodiesel B50 gives lower hydrocarbon emissions than that of the other temperature is 

similar to the diesel fuel. 

 The carbon dioxide emission depends upon the complete combustion of the fuel. The biodiesel blends have 

the 11.5% oxygen content, resulting in complete combustion. Due to the complete combustion of the biodiesel 

blends, carbon dioxide emission also increases. The carbon dioxide emission using diesel fuel is lower because of 

the incomplete combustion. The combustion of biodiesel also produced more carbon dioxide but crops are focused 

to readily absorb carbon dioxide and hence these levels are kept in balance. 

   
Fig.5. Hydro carbon Vs brake 

power 

Fig.6. Exhaust gas temperature Vs 

brake power 

Fig.7. Carbon monoxide Vs brake 

power 
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Effect of increased Fuel Inlet Temperature on Emissions: Engine tests were conducted for performance and 

emissions using unheated Jatropha oil and preheated. The baseline data were generated using mineral diesel. Diesel 

fuel operation shows lowest BSFC. Higher BSFC was observed when running the engine with Jatropha oil. Lower 

calorific value of Jatropha oil leads to increased volumetric fuel consumption in order to maintain similar energy 

input to the engine. Thermal efficiency of preheated Jatropha oil was found slightly lower than diesel. The possible 

reason may be higher fuel viscosity. Higher fuel viscosity results in poor atomization and larger fuel droplets 

followed by inadequate mixing of vegetable oil droplets and heated air. However, thermal efficiency for preheated 

Jatropha oil was higher than unheated Jatropha oil. The reason for this behavior may be improved fuel atomization 

because of reduced fuel viscosity also indicates increase in the exhaust gas temperatures of the preheated Jatropha 

oil over other fuels. Preheated biodiesel demonstrates minimal expansion in CO2 emanation contrasted with diesel 

as appeared in unheated fuel operation demonstrated higher CO2 outflows contrasted with different energizes. At 

lower loads, CO outflows were almost comparative for these fills however at higher burdens, CO outflows were 

higher for biofuel contrasted with that of diesel. This is conceivably an aftereffect of poor splash atomization and 

non-uniform blend development with biofuel. Be that as it may, warming the biofuel results in lower CO discharge 

contrasted with unheated biodiesel at higher loads as it were additionally demonstrates that HC discharges are 

lower at incomplete load, yet tend to increment at higher burdens for all fuels, this is because of absence of oxygen 

coming about because of motor operation at higher identicalness proportion. Diesel fuel operation created lower 

HC outflows contrasted with biodiesel. 

  
Fig.8. Engine Load (% of Rated Load) Fig.9. Engine Load (% of Rated Load) 

 

  
Fig.10. Engine Load (% of Rated Load) Fig.11. Engine Load (% of Rated Load) 

          

 
Fig.12. Engine Load (% of Rated Load) 

 

2. CONCLUSION 

The combustion and emission characteristics of single cylinder compression ignition engine fueled with 

biodiesel and its blends have been analyzed and compared to the standard diesel fuel. Based on the experimental 

results, the following conclusions are obtained. The brake thermal efficiency of biodiesel blends is higher than that 

of diesel at all load conditions, the specific fuel consumption of B25 was low when compared to diesel unlike all 
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other blends. CO2 emissions were almost similar to the diesel. The smoke density and NOx of biodiesel blends 

were always higher than the standard diesel. The HC and CO emissions at different loads were found to be higher 

for diesel compared to B25 and B50 blends. The waste-lands may be utilized for cultivation of the trees to give 

green cover. This is a renewable source of energy. The trees absorb CO from the atmosphere. Being agricultural 

labor concentrated, the scheme provides additional opportunities for employment hence employment generation 

mainly in developing countries. 
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