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Abstract 

Increase in demand of energy, increases the need of different energy sources. Conventional fuels 

like diesel and petrol are commonly used for the generation of power. But using these fuels put 

lot of harmful effects on the environment, so to reduce the use of convention fuels different bio-

fuels were discovered. Researchers are mainly focusing on high performance bio-fuel. This paper 

basically includes the review of different bio-fuels that are used for the reduction of use of 

conventional fuels.  

Introduction 

Biodiesel has a lot of naturally advantageous characteristics. The leading advantage of biodiesel 

is that it must be defined as ‘carbon neutral’. This has to say that the fuel yields no left over 

outcomes of carbon in the usage of carbon dioxide. This influence arises, when the oil yield 

develops it engrosses the equal volume of carbon dioxideandalso has been unconfined when the 

fuel getsburned. In fact, this is not entirely correct as carbon dioxidehas been unconfined through 

the process of the stimulant vital to enrich the areawhere the oil yields are developed. Fertilizer 

manufacturinghas not becoming the merely source of smog related with the making of biodiesel, 

other sources comprise the esterification method, the solvent abstraction of the oil, purifying, 

aeration and transferring. All these procedures entail a drive input whichever in the electricity 

form or manage an oil, altogether of which will usually outcome in the proclamation of 

greenhouse gases. To appropriately evaluate the influence of all these originalthing needs and 

utilisation of a method so called life cycle investigation. Our segment on LCA seems nearer at 

this investigation. Biodiesel has quickly recyclable as well as entirely non-toxic, meaning 

discharges signify toolow of a jeopardy than fossil diesel discharges. Biodiesel has a greater 

flash point as compareto fossil diesel and so is not dangerous on the occasion of a clatter. 

Biodiesel Production 

As mentioned above biodiesel can be produced from straight vegetable oil, animal oil/fats, tallow 

and waste oils. There are three basic routes to biodiesel production from oils and fats: 
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 Base catalysed transesterification of the oil. 

 Direct acid catalysed transesterification of the oil. 

 Conversion of the oil to its fatty acids and then to biodiesel. 

Almost all biodiesel is produced using base catalysed transesterification as it is the most 

economical process requiring only low temperatures and pressures and producing a 98% 

conversion yield. For this reason, only this process will be described in this report.The 

Transesterification process is the reaction of a triglyceride (fat/oil) with an alcohol to form esters 

and glycerol. A triglyceride has a glycerine molecule as its base with three long chain fatty acids 

attached. The characteristics of the fat are determined by the nature of the fatty acids attached to 

the glycerine. The nature of the fatty acids can in turn affect the characteristics of the biodiesel. 

During the esterification process, the triglyceride is reacted with alcohol in the presence of a 

catalyst, usually a strong alkaline like sodium hydroxide. The alcohol reacts with the fatty acids 

to form the mono-alkyl ester, or biodiesel and crude glycerol. In most production methanol or 

ethanol is the alcohol used (methanol produces methyl esters, ethanol produces ethyl esters) and 

is base catalysed by either potassium or sodium hydroxide. Potassium hydroxide has been found 

to be more suitable for the ethyl ester biodiesel production, either base can be used for the methyl 

ester. A common product of the transesterification process is Rape Methyl Ester (RME) 

produced from raw rapeseed oil reacted with methanol.The figure below shows the chemical 

process for methyl ester biodiesel. The reaction between the fat or oil and the alcohol is a 

reversible reaction and so the alcohol must be added in excess to drive the reaction towards the 

right and ensure complete conversion. 

Table 1.1 Health effects of IC engine pollution 

Pollutants 

Name 

Contributing cause 

for pollutant 

Short-term 

health effects 

Long-term health 

effects 

Oxides of 

Nitrogen 

Oxides of nitrogen 

emissions are mainly 

due to high 

combustion chamber 

temperature and 

Soreness, 

Coughing, chest 

discomfort, Eye 

irritation 

Development of 

cyanosis especially at 

lips, fingers 

and toes, Adverse 

changes in cell 

http://www.shodhsangam.rkdf.ac.in/


SHODH SANGAM - A RKDF Univеrsity Journal of Sciеncе and Еnginееring 

ISSN No. 2581-5806                    http://www.shodhsangam.rkdf.ac.in               Vol.-03, No.-01, Jan-2020, Page 52 

Dissociation. structure of lung wall 

Oxidants Components that react 

with atmospheric 

Oxygen. 

Difficulty in 

breathing, Chest 

tightness, Eye 

irritation 

Impaired lung 

function, increases 

defencelessness to 

respiratory function 

Ozone Addition of O2 and 

nascent, oxygen 

Forms O3 (ozone). 

Similar to those of 

NO2 but at a lower 

concentration 

Development of 

emphysema, 

pulmonary edema 

Sulfates Formed by the 

reaction of sulphuric 

acid with double bond 

is alkenes. 

Increases asthma 

attacks 

Reduce lung function 

when oxidants are 

present 

TSP/ 

Respirable 

suspended 

particulate 

Tiny airborne particles 

of aerosols 

That are less than 100 

Micro-meters are 

collectively referred 

as 

TSP. 

Increase 

susceptibility to 

other pollutants 

Many constituents 

especially poly-organic 

matter is toxic and 

carcinogenic, 

contribute to silicosis, 

brown lung 

 

Existing Work 

Many researchers have done different work in the field of biodiesel and uses different types of 

non-conventional resources to reduce the use of conventional resources some of the work is 

concluded here. 

1. Mazeh et al. (2019) In this papera lot of exploration studies has been determined that for the 

upcoming era essentially, it is nearly difficult to change the internal combustion machinethat 

has come to be an indispensable portion of the conveyance, manufacturing as well as farming 

areas. Though, compelling into attention that the internal combustion engine is a foremost 

aspect of trash issues and mostly the heft of oil catastrophes has making disorders on 

petroleum consequent fuels market, numerous investigators recommended that hydrogen 
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might be one of the auspicious substitute of vitality movers owed to its several outstanding 

burning possessions.  

2. Satsangi et al. (2018) numerous developing parsimonies, together with India, utilizes diesel 

broadly to yield electric energy. This is skilled from end to end millions of trivial or middle 

sized originators compelled by diesel machines. These engine-alternator arrangements, or 

gensets, were tremendously raucous, create tremors, with contaminate environment. There is 

an insistent necessity to invention options to diesel aimed at such tenders. Diesel-alcohol 

mixtures might be such substitutes. Though, isn’t considerable determination have been 

prepared until right now to appraise its clamour, tremor, discharges, enactment, with ignition 

features. This effort blocks such a breach by widely examining the efficiency of four 

dissimilar diesel/n-butanol mixtures.  

3. Yadav et al. (2017) In this analysis, the presentation with discharge features of biodiesel 

mixtures with 10, 20, 30 and 50 percent as of SchleicheraOleosa oil created on hydrodynamic 

cavitation be there associated to diesel gasoline, thatought to be satisfactory conferring to the 

EN 14214 as well as ASTM D 6751 principles. The trials isbeing achieved utilizing a mono 

cylinder four stroke diesel device at dissimilar stuffing circumstance with the merged oil at 

the assessed velocity of 1500 revolutions per second.  

4. Praveena et al. (2017) NOx outcomes consume continuously is a foremost worry in the 

growth of diesel machines. This review sums up the research almost for NOx production 

lessening in diesel one. The requirement for consultation to the rigorous desires with respect 

to NOx discharges in a diesel system has been managed to the expansion of an assortment of 

subsequently handling methods. Afterward management procedures were vital to diminish 

NOx discharges that should not be measured by oil conformation with burning occurrences. 

Existing subsequent action practices that have been engaged were Discerning Catalytic 

Decline (DCD), Slender NOx Deception (SND) and DCD Filter (DCDF).  

5. Patel et al. (2016) An investigational workhas been conceded here for considering clamour, 

tremor, ignition, and bunch features that with accompanying relationships utilizing a single 

cylinder firmness detonation machine. This kind of locomotives are characteristically utilized 

in gensetas well as agronomic farm equipment. Various diverse accelerometers remained 

utilized to extent machine ambiences in pistonic, linear and transverse ways. Burning clatter 

wereestablishingthere for maximum for 20 percent biodiesel assortment and is linked to tinier 
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incineration extent, improved explosion suspension, with greater warmth discharge ratio. 

Tremors stages in the pistonic way are similarly set up to be maximum for KB20 fuelled 

instrument. Exterior appliance clatter restrained by microphone are greater for KB100 at 

nearly each masses likened to additional trial gasolines. A greater eruption interruption for 

KB20 suggests greater HRR ratio to this oil viz extra trial gasolines.  

6. Taghizadeh-Alisaraei et al. (2016) Fuel and oils as fossil gasolines are extensively utilized 

in manufacturing and agronomic areas, for having changed enactment, burning and quivering 

features in the I C engines. Extra biofuels to fossil gasolines consequence on the revealed 

features. Ethyl alcohol is measured as anunconventional gasoline in diverse realms that has 

twisted as of industry, soppy with stuffy biomass. Ethyl alcohol as an imperative preservative 

to fuel and diesel oil could recover the engine presentation with lessen discharges. The Root 

mean square of tremor could designate together variations causing to disparities in cylinder 

compression with inactivity of mechanisms, although kurtosis demonstrations one tremor 

outstanding to disparities in compression exclusive the containers. The RMS is receptive to 

machine quickness as in divergence, the kurtosis is further thoughtful to the alteration of fuel 

merger.  

7. Zhou et al. (2015)Practical inquiries are accompanied on a four cylinder usual enunciated 

undeviating instillation diesel machine with certainly enunciated hydrogen, concentrating on 

the properties of hydrogen calculation on the physicochemical stuffs of the diesel matters. 

Diesel matters remained experimented for of field investigation, through the encouragement 

of TEM with TGA services. Hydrogen calculation encourages subdivision corrosion at lower 

machine capacity asvelocity outstanding to the upsurge of deplete temperature, subsequent in 

lesser elements, but it constrains element corrosion at greater machine capacity that to the 

rivalry of airamongst hydrogen as well as diesel oil that outcomes in superior chief elements.  

8. Mao et al. (2015) One of the type of renewable andefficient gasoline is n-butanol which is 

called normal butanol, known as the next generation biofuel. In recent times, its been 

concerned further and further benefits as of vitality scholars besides various oil corporations. 

Nearly all associated investigation concentration on the properties of the accumulation of n-

butanol on machine presentation, incineration with production features. Nevertheless, around 

earlier workings thatcould wholly explicate the mystery of NOX discharge never rises. As 

flash temperature having a pronounced consequence on NOX creation, the properties of n-
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butanol proportions in n-butanol-diesel oil mixtures on flash temperature underneath in open 

atmosphere always been analysed.  

9. Patel et al. (2015) Greater viscosity of vegetal lubricant creating eruption difficulties once 

utilized in firmness eruption machines. There is a requirement to decrease the viscosity 

beforehand utilizing it as locomotive gasoline. Warming as well asfor treating of vegetable 

fats utilizing leftover warmth of dissipate airs is another of the methods, that lessens the 

viscosity that marks it likely to take it as substitute oil for roughly vocational submissions, 

deprived of demanding foremost alterations in the machine parts. Vibrations arethere to be 

utmost in the upright area (22-32g). Combustion forces are responsible for higher vibrations 

in upright path associated to transverse and linear direction. Vibrations observed in 

longitudinal direction are in the series of 5-15g and for lateral direction, they are in the array 

of 6-8.7g. Diesel produces higher tremors among all trial oils in linear and transverseareas.  

 

10. Lee et al. (2015) In the presentanalysis, a connection amongst the extreme warmth discharge 

ratiowith shakings from a diesel locomotive wedge are consequential, in addition to an 

organization to regulate the extreme warmth discharge proportion is offered. To examine as 

well as analyse the connection, a locomotive trial with a definite street motor vehicle trialsare 

achieved by utilizing a 1.6-L diesel device. By fluctuating the machinevelocity, capacity and 

foremost instillation period, the tremor indications from the engine wedge are restrained 

besides it gets analysed utilizing a continuous wavelet transform (CWT). Using this 

correlation, the maximum RoHR can be estimated using accelerometers instead of in-

cylinder pressure sensors. The correlation was verified by a vehicle test. Further studies were 

prerequisite to apply this method to the entire operating range of engines. The achievability 

learning of the enactment of this method will also be necessary as follows. Firstly, instead of 

the expensive high-sensitive sensors, the truncated rate accelerometers for the purpose of 

mass production will be studied. 

11. How et al. (2014) An investigational analysis on machine presentation, discharges, 

incineration and tremor features with coconut biodiesel gasolines were directed in a great 

compression public locomotives diesel machine underneath five diverse load actions 0.16, 

0.33, 0.51, 0.68 and 0.85 MPa. The trial energies counted in a conservative diesel oil and 

four dissimilar oil mixtures of coconut biodiesel B10, B20, B30 and B50. The outcomes 
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displayed as biodiesel merged oils has noteworthy effects on the brake specific fuel 

consumptionas well as brake specific energy consumption at eachof the machine heaps. For 

incineration features, a somewhat smaller explosion interruption with lengthier burning 

period are originated by the usage of biodiesel mixtures underneath every stacking actions.  

12. Verhelst et al. (2014) Hydrogen-fueled internal combustion engines (H2ICEs) have been the 

topic of research for many decades, and contemporary reviews have surveyed the relevant 

literature. Because of a number of relatively large R&D projects that have been ongoing 

recently, much progress has been made that is worth reporting. Specifically, this paper 

reviews the advancements made in plotting the possibilities offered by direct injection of 

hydrogen, in-cylinder heat transfer, modelling and combustion strategies (on an engine as 

well as vehicle level). These efforts have resulted in impressive efficiency numbers, both at 

peak and part load operation, while keeping emissions far below regulatory limits and 

reaching satisfactory specific power outputs. Most work however was devoted to furthering 

the exploration of direct injection. It has been shown that the theoretical advantages of DI 

engines can be translated to practice, with very promising results in terms of power density as 

well as peak and part load efficiencies, and this at ultra-low emissions.  

13. Yadav et al. (2014) The realm is currently challenged through the twin catastrophe of 

vestige fuel reduction with conservation deprivation. Haphazard abstraction and excessive 

feasting of fossil oils taking commanded to lessening in subversive constructed carbon 

incomes. The exploration for an alternate oil, which assurances a melodious association with 

supportable growth, vitality maintenance, administration, productivity, and ecological 

conservation, has turn out to be very marked in the current situation. For the emerging 

nations of the domain, oils of bio-origin could deliver a possible explanation to the 

catastrophe. Though, at greater current charges of hydrogen the accessibility of air in burning 

got condensed so the current effectiveness diminished. BSEC in circumstance of hydrogen 

enhancement is 32.8 percent a smaller amount of matched to that of immaculate diesel action 

at 70 percent of filled load.  

14. Guo et al. (2013)In this papera lot of exploration studies has been determined that for the 

upcoming era essentially, it is nearly difficult to change the internal combustion machinethat 

has come to be an indispensable portion of the conveyance, manufacturing as well as farming 

areas. Though, compelling into attention that the internal combustion engine is a foremost 
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aspect of trash issues and mostly the heft of oil catastrophes has making disorders on 

petroleum consequent fuels market, numerous investigators recommended that hydrogen 

might be one of the auspicious substitute of vitality movers owed to its several outstanding 

burning possessions. This fuel might be utilized for refining ignition with discharges 

enactment of internal combustion engines meanwhile it is carbon uncontaminated.  

15. Salvi et al. (2013) contemporary fuel disasters, quickly cumulative its values and doubts 

regarding firewood accessibility impend the bearable progress of the creation reduced. Both 

the conservational apprehension in addition obtainability of oils significantly disturb fuel 

inclinations for conveyance automobiles. The current exertion objects to accumulate a 

rounded setup of dissimilar properties, construction skills, besides belongings of substitute 

gasolines for transference automobiles. Complete accounts of creation machineries and oil 

assets will assistance to improve and additional improve the machineries. Although 

numerous manufacture expertise had been industrialized, still extra courtesy is desirable to 

advance an actual, inexpensive and competent change procedure. The hydrogen gas is a 

carbon unrestricted vitality importer with that be able to fashion from the renewable vitality 

cradles.  

Conclusion 

The performance of the engine depends on different process parameters like compression ratio, 

load and many others.Different types of seed are used to make bio-diesel and tried to utilize in 

place of conventional diesel fuel.Some of the researchers have prepared blends of bio-fuels and 

conventional diesel and tested at different condition.Through literature it is also found that, there 

is a limitation of addition of bio-diesel percentage in conventional fuels. 
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