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Abstract— As we know that the diesel engine are more 

favourable and demanded type of I.C. Engine because of the 

many major and important use of it like transport, 

construction, agricultural and power generation. Hence the 

demand of fossil fuel in also increases significantly. That 

directly affects on the economy of that country which import 

the fossil fuels to fulfil the need. And the main factor which 

affects to all equally is the increase in pollution (CO, HC, PM 

etc) by conventional fossil fuels. Considering all above 

explained factors, we have to use alternative fuels & recent 

studies shows the biodiesel is the best possible and promising 

choice of alternative fuel for the diesel engine. The reason 

behind the selection of biodiesel in diesel engine is its 

characteristics like biodegradable, oxygenated, sulphur free 

& renewable. We can use the biodiesel with conventional 

diesel fuel as a blend to take the advantages like reduced 

emission from harmful gases, lower engine wear resulting 

longer life expectancy of the engine and lesser engine oil 

consumption. This review is attempted to use of important 

performance & emission characteristic of biodiesel in diesel 

engine. 
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I. INTRODUCTION 

As we know that the increasing industrialization & 

motorization the demand of petroleum products increasing 

rapidly. These fossil fuels are limited and the consumption 

rate is very high. Also it creates harmful gases while using it 

in the system, and one of the main responsible factors for 

global warming. Due to this scenario need of alternative fuel 

is increasing. Diesel engine releases the harmful contents and 

it affects the nature, therefore use of alternative fuel in diesel 

engine is the best way to rectify all the problems. Use the 

biodiesel in diesel engine because, it has biodegradable, 

sulphur free, renewable, oxygenated characteristics. Using 

the blends of biodiesel with diesel fuel to get advantage like 

reduction in emission, lower engine wear and easy to use in 

existing system. 

The main producing sources for bio-diesel in India 

can be edible oils and non-edible oils like plant species such 

as Jatropha, karanj, neem, palm. Bio-diesel contains no 

petroleum, but it can be blended with petroleum diesel to 

create a bio-diesel blend or sometimes can be used in its pure 

form [1]. 

Just like petroleum diesel, bio-diesel operates in CI 

engine as we know; which essentially require very little or no 

engine modifications because bio-diesel has properties 

similar like petroleum diesel fuel. Also it can be stored like 

conventional diesel fuel and does not require separate storage 

facility. 

Bio-diesel has been used not only as an alternative 

for fossil diesel. Bio-diesel is considered to be a candidate 

alternative to diesel in order to decrease the use of 

conventional diesel. It is expected that the use of ethanol as a 

gasoline-blending component can reduce the amount of 

petroleum-fuel imports by up to 20-30% [5]. 

Moreover the use of bio-diesel can also increase 

farmer’s incomes, because it can be produced domestically 

from many kinds of agricultural products such as sugar cane, 

molasses or cassava root. As a result, a number studies have 

been carried out to improve the solubility of ethanol in 

petroleum diesel, as well as to improve in the cetane number 

of the blends [3]. 

The making or producing bio-diesel is can be 

followed by this process: 

 
Fig. 1: Flow chart of Bio-diesel production [6] 

II. LITERATURE REVIEW 

P.Tmilselvan, N. Nallusamy, S. Rajkumar (2017) [1] Give 

important advantages of bio-diesel for better understanding 

includes: Renewable in nature, high miscibility with diesel 

without a blending agent in any Proportion, excellent 

lubricity to reduce wear and to increase life of fuel injection 

pump, safe storability and ease in handling and transport, 

ability to reduce CO₂  emissions compared to fossil diesel or 

Remaining CO₂  neutral. Comparisons reveal that biodiesel 

and its blends produce lesser exhaust emissions such as CO, 

HC and particulate matter/smoke and higher NOᵪ and CO₂  

than diesel fuel. Biodiesel does not contain any sulphur 

content. Biodiesel blends up to 20% can be used as alternate 

fuel in diesel engines with little or no modifications. Paper 

provides a comprehensive literature review on the state-of-

the-art of performance, combustion and emission 
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characteristics of diesel engines fuelled with neat biodiesel 

and its blends as alternate fuels for diesel engines. 

Fuel 

Type 

Calorific 

value(MJ/kg) 

Sp. 

Gravity 

Viscosity 

at 40° C 

Cetane 

No. 

Diesel 43 0.815 3.522 47 

Canola 45 
0.88-

0.9 
3.53 56 

Castor 39.16 0.913 10.5 - 

Corn 45 
0.88-

0.89 
3.39 58-59 

Fish oil 42.241 0.88 4.0 - 

Jatropha 40-42 0.8636 4.78 61-63 

Neem 36.496 0.8732 6.81 - 

Palm 34 
0.86-

0.9 
4.42 54 

Soybean 40 0.885 4.08 52 

Waste 

cooking 

oil 

35.40 0.89 2.72 41 

Table 1: Comparison of properties of biodiesel with diesel 

fuel 

D. Subramaniam, A. Murugesan, A. Avinash, A. 

Kumaravel (2013)[2]  Authors describes followings: Bio-

diesel is non-toxic and degrades four times faster than diesel. 

Its oxygen content improves the bio-degradation process. 

Blending of bio-diesel with diesel fuel increases engine 

efficiency. Oxygen content of bio-diesel improves the 

combustion process and decreases its oxidation potential. The 

uses of bio-diesel can extend the life of diesel engine because 

it has more lubricating property than petroleum diesel fuel. 

Bio-diesel obtained from crops produces favourable effects 

on the environment, such as decrease in acid rain and in the 

greenhouse effect caused by pollution. Bio-diesel offers 

unfavourable cold flow properties since it begins to form gel 

at low temperature which can clog filters or even become so 

thick that it cannot be pumped from the fuel tank to the 

engine. The high levels of smoke and oxides of nitrogen 

(NOᵪ) emissions make the diesel engines difficult to pass 

through the stern emission norms. The high level of smoke 

emissions is due to the diffusive combustion of diesel engine, 

whereas oxides of nitrogen emissions are mainly due to high 

combustion chamber temperature and dissociation. It is very 

difficult to control simultaneously both the smoke and oxides 

of nitrogen (NOᵪ) emission in a diesel engine due to their 

trade-off. Although various methods like use of additives, 

retarded fuel injection timing, and bio-diesel emulsion with 

water are available for NOᵪ reduction, exhaust gas 

recirculation (EGR) technique was noted to be the most 

suitable method for reduction of NOᵪ. 

Titipong Issariyakul, Ajay K. Dalai (2014)[3] 

Authors gives the detailed information on fatty acid 

compositions of vegetable oils and their species. Paper 

describes that biodiesel will be in high demand in the coming 

years as conventional diesel additives. The use of vegetable 

oils as feed stock will play a major role in supplying bio diesel 

to various sectors such as those of agriculture and 

transportation. The use of different vegetable oil affects 

production processes and costs as well as the resulting 

biodiesel characteristics. For example, used cooking oil 

requires pre-treatment prior to traditional alkali- catalyzed 

transesterification. Palm oil is selected in tropical countries 

due to its high oxidation stability but canola oil is a preferred 

choice in cold-climate countries due to its resistant to freeze 

at low temperature. Therefore, selection of vegetable oil and 

production technology is vital for growth in biodiesel 

industries. In order to make an effective decision, in-depth 

information and understandings on biodiesel from vegetable 

oils is essential. 

Khiraiya Krunal B., Dinesh Dabhi K., Nityam P. 

Oza (2013)[4] In this paper authors describes the potential of 

tree born non-edible oils in India. And also gives the detailed 

results on before & after esterification of palm oil.  

Property Palm oil 

Density ( Kg/m2) 918 

Kinematic ( c.stokes) 39.6 

Flash point(°C) 267 

Fire point(°C) 296 

Heating value (KJ/Kg) 36220 

Specific gravity 0.9180 

Table 2: Before Esterification 

Property 

Palm oil 

Methyl 

Ester 

Diesel 
IS For 

Biodiesel 

Density(kg/m2) 880 850 860-900 

Kinematic viscosity 

c.stokes 
6.2 3.05 2.5-6 

Flash point(°C) 164 56 120 

Fire point (°C) 171 63 130 

Heating value KJ/Kg 38050 42800 37270 

Specific gravity 0.897 0.85 0.86-0.90 

Table 3: After Esterification 

Premdas Nalluri, Dr.M.R.Ch.Sastry, A 

Ramakrishna, R. Sam Sukumar (2017)[5] Authors conclude in 

this paper that the Biodiesel samples made from mixing palm 

and jatropha biodiesel with conventional diesel at different 

proportions were examined for viscosity, density and 

calorific value. Samples D90JB5PB5 and D80JB10PB10 

possess viscosity, density and thermal characteristics which 

are much more comparable to as of diesel fuel. The tests were 

conducted on single cylinder, four strokes, air cooled, direct 

injection VCR diesel engine using different proportions of 

palm and jatropha biodiesel with conventional diesel fuel. 

The sample D90JB5PB5 showed 1.5% average increase in 

brake power than those operated with conventional diesel. 

The result shows that lower viscosity and greater calorific 

values of fuel leads to higher brake power and vice versa. 

Brake Thermal Efficiency is maximum for D90JB5PB5 Bio-

diesel blend and it is minimum for D80JB10PB10. For CO 

emissions, reductions were estimated at 7.1% and 17.7% for 

D90JB5PB5 and D80JB10PB10 samples respectively when 

compared to conventional diesel. At the measurement of 

CO₂  emissions D90JB5PB5 and D80JB10PB10 Test Fuels 

showed average 2.6% increase and 4.1% decrease 

respectively than diesel. 

S. D. Jadhav, N. S. Biradar,  K. P. Kolhe, S. L. 

Chavan, U.S.Gawai (2016) [6] Cotton seed oil is renewable, 

clean burning fuel. Cotton seed oil blends can show 

performance characteristics close to diesel (Brake power, 

mechanical efficiency, and brake specific fuel consumption) 

hence can be used in compression ignition engine to reduce 

use of diesel. Also some of the blends show better 

performance than that of diesel (friction power). Although 

calorific value of Cotton seed oil is lower than that of diesel, 
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but by using some additives it may be improved. Emission of 

blended fuel more (CO, NO) but it can be reduced by 

supercharging, exhaust gas recirculation & catalytic 

converter. It is observed that the exhaust emission reduced by 

Cotton seed oil (NO2). Therefore cotton seed oil blended 

diesel can be used in existing CI engines at least in rural area 

for meeting energy requirement. If Cotton seed oil production 

is done in mass basis, the use of diesel may be reduced 

significantly. 

III. CONCLUSION 

This review presents the different research and review on 

production and manufacturing of bio-diesel with the use of 

different types of oils and processes. Also present the 

information on using this bio-diesel in CI engine with blends 

with conventional diesel fuel. Using this bio-diesel in CI 

engine give many important and helpful advantages like less 

harmful gases from engine exhaust, better lubrication and 

life, renewable in nature and safe storability. It reduces the 

harmful gases like CO, HC, PM. This review also explained 

about different blends that can be used with conventional 

diesel fuel with a percentage ratio. 

Concluding all studied research and review papers 

we can say that the effects of different properties of oils in 

making of bio-diesel, procedures to make bio-diesel and use 

of bio-diesel in CI engine without any modification and 

reduced emission of harmful gases. 
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