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Abstract: 

Vegetable oil production is done in nature from a variety of oilseed crops. Nearly all vegetable 

oils have high energy content, but most of them required special refining to make them suitable 

for use in the diesel engine. Any of the usable oils have already been tested in the diesel engine for 

fuel replacement. The effectiveness of vegetable oil fuel and methyl ester obtained from vegetable 

oil was investigated in this article. For the study of the impact of oil on the diesel engine, four-

stroke and direct-injected engines are considered. Diesel engine output and exhaust pollution have 

been studied to determine the influence of the vegetable-based oil on the diesel engine. The methyl 

ester of the vegetable oil can be as raw sunflower oil, raw soybean oil, corn oil purified opium 

poppy oil and refined rapeseed oil. The experiment-based findings suggest that vegetable oil and 

ester can be used as an alternative fuel for the diesel engine. The key argument behind this is their 

high viscosity, drying in cold temperatures over time and thickening. Vegetable oil has some 

issues, considering these favorable characteristics, as well as flow, atomization and heavy 

particulate emissions. 
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I. INTRODUCTION 
 

Since oil is the key source of energy for both commercial and automotive applications. The latest 

petroleum crisis has been the key explanation for rising fuel oil prices. Consequently, continuing 

attempts have been made by scientists to find a viable alternative in the area of electricity and its 

applications. A researcher has discovered a way for vegetable oils to be used as fuel. This notion 

is not new. In his 1900 experiment, Rudolph Diesel used peanut oil [1]. With a study as diverse as 

30 percent cotton seed oil mixed with 70 percent diesel fuel by volume, 50 percent cotton seed oil 

mixed with 50 percent diesel oil in a separate series of studies, Blumberg and ford tested short and 

long term engine efficiency and emission tests (200 h). 
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Using 25/75 blends of soybean and sunflower oil (volumetric) with diesel fuel, Schinstock tested 

220 h engine output and found that the benefit of the engine torque with the combination was 

higher than that of the diesel service alone [2]. Similarly, one physicist experimented with rapeseed 

oil as a fuel and discovered that the effect was that the chemical properties of rapeseed oil were 

very similar to those of diesel fuel and that it could be used as a substitute fuel in a diesel engine. 

The final outcome of the experiment, carried out on the 6 generator, is as follows: 

 The torque, power output and nitrogen oxide emissions of 4 out of 6 engines were better; 

 Hydrocarbon emissions were worse for 5 out of 6 engines; 

 In all engines, carbon mono oxide emission is not good; 

 Two engines have demonstrated greater power for durability. 

 For the whole vehicle, fuel consumption is about the same. 

 

The purpose of this paper analysis was to examine the effects of the scientist's experiment on the 

feasibility of the diesel engine's vegetable-based fuel oil to comparative efficiency and exhaust 

emissions. The test data for the combination of vegetable fuel oil and diesel fuel oil as well as 

vegetable fuel oil alone were gathered and comprehensively analyzed in order to find a solution to 

the lack of conventional diesel fuel [3]. 

 

The Working Approaches  

Experiment has been done in the research facility with the experiment arrangement fixed on the 

established establishment and which comprise of the electrical dynamometer, a cooling pinnacle 

and motor mountings [4]. A fumes framework is likewise accommodated the gas yearning. The 

arrangement is furnished with two fuel meter just as one 3 way control valve. The manner in which 

an operated valve enables the analyst to turn between diesel fuel oil and vegetable fuel oil easily 

and also provides the mixture of vegetable and diesel fuel oil a way of passing. A stream meter is 

accommodated estimating the air utilization and a smoke meter is additionally sort out in the 

experiment set up to quantify the fumes emission [5].  

The goal of the experiment is to discover the impact of the vegetable-put together fuel oil with 

respect to the presentation and emission of the diesel motor. Diesel and nine other vegetable fuel 

oil are considered to break down the ideal outcome. Crude vegetable fuel oil was heat up before 

the fuel siphon and furthermore before the injector to limit their protection from stream. To defeat 

this issue, two thermostatically controlled electrical warmers were utilized for this reason. The 

Results parameters were taken at full burden and variable speed to test the exhibition [6]. The 

motor was worked first on the diesel motor then it is running on the vegetable fuel oil. For the 

following arrangement of information, the motor was run around 20 min in an ideal condition. All 

information identified with the exhibition of the motor was revised at the standard atmospheric 

condition. 

II. DISCUSSION 

 

 Performance: 
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The test information taken for the motor torque esteem for the diverse vegetable fuel oil and the 

diesel has been appeared in fig.2 at a predetermined speed. For authentic accommodation, the 

torque is expecting as 100% for the reference. The normal diesel fuel torque at 1300 l/min is 43.1 

Nm. This torque was utilized as the norm for simplicity of examination. The most extreme torque 

esteems noticed for vegetable oil fuel activities were additionally around 1300 L/min, however 

lower than the estimation of diesel fuel [7]. For crude sunflower oil, crude soybean oil and opium 

poppy oil fuels, the normal torque variety between the reference worth and pinnacle estimations 

of vegetable oil fuels is around 10%. The base torque hole between the reference worth and 

pinnacle estimations of vegetable oil fuels is around 10%. The base torque hole between the 

reference esteem and the pinnacle estimations of refined maize oil and assault oil fuels was roughly 

3%. This variety in the worth is because of higher thickness.  

This time additionally for simplicity of the illustrative reason the force is expected as the 100% for 

the reference [8]. The test information was taken at the 1700 rpm. The greatest force esteems for 

the vegetable oil fuel tasks were likewise seen at roughly 1700 l/min however lower than the 

estimation of the diesel fuel per liter. The greatest force of the contrast between the reference 

esteem and the pinnacle estimations of the vegetable oil fuels were roughly 18%, got with crude 

cotton oil and crude soybean oil fuels. The base force distinction between the reference esteem 

and the most extreme estimation of rapeseed oil fuels was around 3%. Comparable discoveries 

may likewise be because of higher consistency of the vegetable oils and lower warming qualities. 

Explicit fuel utilization is perhaps the main boundaries to check motor execution under fluctuated 

conditions. The test outcome shows that the base fuel utilization esteems got in the region of the 

greatest torque range. Specific fuel consumption is one of the most important parameters to check 

engine performance under varied conditions [9]. The test result shows that the minimum fuel 

consumption values obtained in the vicinity of the maximum torque range.  

 Exhaust emission: 

 

The CO emission variations are related to the types of gasoline. The overall emission of CO from 

diesel fuel was around 2215 ppm. On the other hand, the average CO emission was approximately 

4000 ppm for rapeseed oil fuel. Unlike the ester, raw and processed vegetable oils emitted 

comparatively lower CO emissions [10]. This is the anticipated outcome of better spraying 

characteristics and more reliable mixture preparation of these fuels in this working range. 

Alternatives to Petroleum Diesel Fuel 

In conventional compression ignition engines (CIE), there are four alternative fuels that can be 

used reasonably easily: vegetable oil, biodiesel, Fischer-Tropsch (F-T) gasoline, and dimethyl 

ether (DME). As alternative fuels for diesel vehicles, vegetable oils such as palm, corn, sunflower, 

peanut and olive oils may be used. F-T and DME can all be made from natural gas and are thus 

not constrained by the supply of feedstock. The structure of the Fischer-Tropsch product is highly 

determined by the catalyst composition: cobalt catalyst product higher in paraffin’s and iron 

catalyst product higher in olefins and oxygenates. As substitute diesel fuels, vegetable oil methyl 

esters are popular contenders, generally referred to as biodiesel. Compared to standard petroleum 

diesel fuel, biodiesel is technically efficient and provides technological advantages. As alternative 
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motor fuels, vegetable oils are all highly viscous with a viscosity varying from 10 to 20 times 

greater than that of petroleum diesel. The aim of the process of trans-esterification is to decrease 

the oil's viscosity.  

III. CONCLUSION 

On the basis of the analysis, the following were made: 

 There was a certain amount of power loss in the case of vegetable fuel oil. 

 In the case of vegetable oil, particulate matter output is greater than that of diesel oil. 

 Vegetable oil output and pollution characteristics are similar to diesel oil. 

 Raw vegetable oil is deemed acceptable for use in diesel engines with some modifications. 

Apart from the favorable point referred to above, there is a point which is also discussed correctly 

before the application of vegetable oil to the diesel engine is indicated: 

 Optimizes the use of vegetable oil via the fuel system 

 Vegetable oil is primarily used for human use and has high density, low volume of cetane 

and high density, and also heavier smoke from the exhaust. 

 Currently, vegetable oils cost more than diesel fuel and their annual costs for harvesting 

are not constant. The production yield can be fairly improved as the use of vegetable oil 

increases and the cost can be decreased by more mechanized farming. 

 

IV. REFERENCES 

 

[1] A. K. Agarwal, “Biofuels (alcohols and biodiesel) applications as fuels for internal 

combustion engines,” Progress in Energy and Combustion Science. 2007, doi: 

10.1016/j.pecs.2006.08.003. 

[2] The Biodiesel Handbook. 2005. 

[3] M. Balat and H. Balat, “A critical review of bio-diesel as a vehicular fuel,” Energy Convers. 

Manag., 2008, doi: 10.1016/j.enconman.2008.03.016. 

[4] S. A. Basha, K. R. Gopal, and S. Jebaraj, “A review on biodiesel production, combustion, 

emissions and performance,” Renewable and Sustainable Energy Reviews. 2009, doi: 

10.1016/j.rser.2008.09.031. 

[5] P. Tamilselvan, N. Nallusamy, and S. Rajkumar, “A comprehensive review on performance, 

combustion and emission characteristics of biodiesel fuelled diesel engines,” Renewable 

and Sustainable Energy Reviews. 2017, doi: 10.1016/j.rser.2017.05.176. 

[6] C. Haşimoǧlu, M. Ciniviz, I. Özsert, Y. Içingür, A. Parlak, and M. Sahir Salman, 

“Performance characteristics of a low heat rejection diesel engine operating with biodiesel,” 

Renew. Energy, 2008, doi: 10.1016/j.renene.2007.08.002. 



 

 

 

ISSN: 0374-8588 

Volume 21 Issue 11, November 2019 

_________________________________________________________________________ 

1243 
 

[7] E. M. Shahid and Y. Jamal, “A review of biodiesel as vehicular fuel,” Renewable and 

Sustainable Energy Reviews. 2008, doi: 10.1016/j.rser.2007.06.001. 

[8] M. S. Graboski and R. L. McCormick, “Combustion of fat and vegetable oil derived fuels 

in diesel engines,” Progress in Energy and Combustion Science. 1998, doi: 10.1016/S0360-

1285(97)00034-8. 

[9] B. Ghobadian, H. Rahimi, A. M. Nikbakht, G. Najafi, and T. F. Yusaf, “Diesel engine 

performance and exhaust emission analysis using waste cooking biodiesel fuel with an 

artificial neural network,” Renew. Energy, 2009, doi: 10.1016/j.renene.2008.08.008. 

[10] S. Ramkumar and V. Kirubakaran, “Biodiesel from vegetable oil as alternate fuel for C.I 

engine and feasibility study of thermal cracking: A critical review,” Energy Conversion and 

Management. 2016, doi: 10.1016/j.enconman.2016.03.071. 

 

 


