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Abstract— The rapid depletion of petroleum in the world, 

increasing fuel prices and the environmental problems has 

triggered the need of alternatives and renewable energy 

sources. Combustion of fuel results in the emission of 

carbon dioxide (CO2) and other harmful pollutants. This 

results in increasing the global CO2 level and global 

warming. The harmful pollutants not only affect on the 

environment but also on human being. This situation leads 

to seek turmeric leaf oil as an alternative fuel for diesel. 

Presently a lot of research is going on various alternative 

fuels like alcohols, rice bran  oil, palm oil, neem oil, mustard 

oil, etc or blend of fuel with diesel This paper gives idea 

about an experimental investigation to find out alternative 

fuel for diesel. 
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I. INTRODUCTION 

A significant portion of modern energy demands are met by 

the use of petroleum based fuels, especially in the 

transportation sector, agricultural sector. On the other hand 

because of combustion of fossil fuel, accumulating 

greenhouse gases into the atmosphere is responsible for the 

global warming. Due to reasons there is need for searching 

for the alternative energy sources with particular emphasis 

on those renewable in nature. Future projections indicate 

that the only feasible option is the production of alternative 

fuels derived from non-petroleum sources. For substituting 

the petroleum fuels used in internal combustion engines, 

fuels of bio-origin provide a feasible solution to the twin 

crises of „fossil fuel depletion‟ and „environmental 

degradation‟. The fuels of bio-origin may be alcohols, 

biodiesel, and biogas. Some of these fuels can be used 

directly while others need to be formulated to bring the 

relevant properties close to conventional fuels. These esters 

have become known as “biodiesel.” Many studies have 

shown that the properties of biodiesel are very close to those 

of diesel fuel. It has higher cetane number than petroleum 

diesel fuel, no aromatics, and contains 10% to 11% oxygen 

by weight. These characteristics of biodiesel reduce the 

emissions of CO, UHC, and PM in the exhaust gas 

compared with diesel fuel. Considerable research has been 

conducted to investigate the properties of biodiesel and its 

performance in engines. Since the majority of modern diesel 

engines have direct injection (DI) fuel systems, these 

engines are more sensitive to fuel spray quality than indirect 

injection engines. The current study was to investigate the 

combustion characteristics, performance and emissions of a 

diesel engine operating on honne biodiesel and compared 

them to the performance and emissions when the engine was 

operated on petroleum-based diesel fuel. The regulations for 

particulate matter (PM) and NOx emissions from diesel 

engines have strengthened, and reductions in carbon dioxide 

(CO2), which is a greenhouse gas, emission. 

II. LITERATURE REVIEW 

The exhaustive review of literature on engine 

experimentation set-ups, biodiesel feedstock was carried out 

and summarized. It was noticed that numerous work has 

been done on preheating of oil, blends of methyl ester with 

diesel, fuel reforming by ultrasonic irradiation, changing 

compression ratio, effect of injection timing, injection 

pressure were found to be promising one. However, most of 

the work focus on engine characteristics foe repeated fuel at 

single operating parameters of engine. It is pointed out that 

little work has been done on biodiesel with altering engine 

parameters. However, the work done so far is on traditional 

or well settled biodiesel such as Karanja, Jatropha, Palm etc. 

Jatropa and Karanja are non - edible and rural finding 

biodiesel, but it was cited that, there are still many 

supplementary potential options for alternative to diesel. 

Newer studies on biodiesel like rice bran oil, jojoba oil, 

neem oil, undi oil, cotton seed oil and large amount of 

regional oil are budding efficiently. 

Murat Karabektas et al.[15] investigated 

performance and emission parameter of a diesel engine 

fueled with diesel-biodiesel blend, subjected to preheating to 

lower its viscosity. They prepared biodiesel using 

cottonseed oil, methyl alcohol and potassium hydroxide as a 

catalyst. Test was carried out on diesel engine. Before 

supplied to the engine, Cottonseed biodiesel was preheated. 

The test data were used for evaluating BTE, CO and NOx 

emissions. The results revealed that preheating cottonseed 

biodiesel up 90 c leads to favorable effects on the BTE and 

CO emission but cause higher NOx emissions. 

 Raheman and phadtare et. al [16] studied properties 

of karanja biodiesel and its blend with diesel from 20 to 

80% by volume. Esterification of karanja oil comprised 

heating of oil, addition of KOH and methyl alcohol, stirring 

of the mixture, separation of glycerol, washing with distilled 

water and heating for removal of water. Engine tests have 

been carried out to measure power, BSFC and emissions 

such as CO, smoke density and NOx to evaluate and 

compute the behavior of the diesel engine running on above 

mentioned fuels. The reduction in emission and BSFC with 

increase power, BTE makes the blends of karanja biodiesel 

(B20 and B40) a suitable alternative fuel for diesel. 

 Oner et. al [17] prepared biodiesel from  inedible 

animal tallow and used its blends with diesel fuel in a diesel 

engine .Tallow methyl ester as biodiesel fuel was prepared 

by base-catalyzed transesterification of the fat with 

methanol in the presence of NaOH as catalyst, fuel 

properties of methyl ester, diesel fuel blends of them (5%, 

20%, and 50% by volume) were determined. Viscosity and 

density of fatty acid methyl ester have been found to meet 
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ASTM D6751 specifications. Viscosity and density of 

tallow methyl esters are found to be very close to that of 

diesel. The CV of biodiesel is found to be slightly lower 

than that of diesel. It was observed biodiesel blends 

decreases BTE of engine and increases BSFC. This is due to 

the lower CV of biodiesel compared to diesel fuel. 

Emissions of CO, NOx, SO2 and smoke opacity were 

reduced around 15%, 38.5%, 72.7% and 56.8%, respectively 

in case of tallow methyl esters (B100) compared to diesel 

fuel. The reductions in exhaust emissions made tallow 

methyl esters and its blends, especially B20 a suitable 

alternative fuel for diesel without any engine modification. 

  Roy et. al [18] produced biodiesel from pure and 

used canola oil by transesterification. Quality of biodiesel is 

examined according to ASTM 6751: biodiesel standards and 

testing methods. Important fuel properties of biodiesel, such 

as heating value, cetane index, viscosity and others are also 

investigated. Diesel engine is tested with biodiesel-diesel 

and canola oil- diesel blends for performance and emissions 

at high idling operations. Three fuel series are examined: 

pure canola biodiesel, used canola biodiesel and pure canola 

oil series. In all the series, fuels are blended with petroleum 

diesel 2-20%. Engine performance is examined by 

measuring BSFC and BTE. The emission of CO, HC, NO, 

NO2, NOx, CO2 are measured. Pure and used canola 

biodiesel blends show very similar fuel properties, engine 

performance and emissions. 

 Banapurmatha et. al [19] carried out trial on a 1-

cylinder, 4-stroke, CI engine operated with methyl esters of 

Karanja oil, Jatropha oil and sesame oil. Comparative 

measures of BTE, smoke opacity HC, CO, NOx, ignition 

delay, combustion duration and heat release rates have been 

presented and discussed. Engine performance in terms of 

higher BTE and lower emissions (HC, CO, NOx) with 

sesame oil methyl ester operation was observed compared to 

methyl esters of Karanja oil and Jatropha oil operation.

    Jindal et. al [20] studied effects of the engine 

design parameters viz. CR and fuel injection pressure jointly 

on the performance (BSFC, BTE) and emissions (CO2, CO, 

NOx,) and smoke opacity with Jatropha biodiesel as fuel. 

Compression of performance and emission was done for 

different values of CR along with injection pressure to find 

best possible combination for operating engine with 

Jatropha biodiesel. It is found that the combined increase of 

CR and injection pressure increases the BTE and reduces 

BSFC while having lower emissions. 

III. SUMMARY 

 It is better to use the trans-esterified biodiesel with or 

without blending in the diesel engine as it would add an 

advantage of Fuel flexibility without making changes in 

existing parts along with assurance for extended engine 

life. 

 it should be noted that, the range of blending that 

should be considered during experimentation is 10-

30%, as it can be seen from literature survey to obtain 

satisfactory results. 

 The emissions using the biodiesel could be 

satisfactorily reduced; the CO, CO2, and HC reduce 

while the NOx emissions should increase because of 

higher oxygen content and higher exhaust gas 

temperature as compared to that with diesel. 
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