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Abstract— Liquid fuels like petrol, diesel, kerosene which is 

being used in large quantities in transport, agriculture, 

Industrial, commercial and domestic sector. Increasing 

environmental awareness and depletion of resources are 

driving industry to develop variable alternative fuel from 

renewable resources that are environmentally most 

acceptable. Among the many alternative fuels biodiesel are 

considered are more desirable fuel, waste cooking oil and 

vegetable oil is potential candidate. The world is facing 

problems with the twin crises of fuel depletion and 

environmental degradation. The indiscriminate extraction & 

consumption of fossil fuels have led to reduce in petroleum 

reserve. Alternative fuel, conservation of energy and 

management, energy efficiency and environmental 

protection have become important in recent years. The 

properties of fuel like flash point, calorific value, kinematic 

viscosity, carbon residue, specific gravity were found. The 

performance of the waste cooking oil, vegetable oil can be 

improved by some modifying them through the 

transesterification process. The increasing import bill has 

necessitated the search in present study efforts can be made 

to investigation the performance characteristics of diesel 

blended Undi biodiesel in VCR compression ignition 

engine, this work also includes the combustion analysis and 

Emission modeling. 
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I. INTRODUCTION 

Now a day there are many problems that are created in a 

development of our country which need energy. In this 

country population are increased and this increasing 

population needs more power and energy for both social and 

economic development. The energy and fuels plays an 

important role in the regular life. There are many 

convectional sources like sun energy, wind energy etc. but 

most of the fuels and energy which is used are non-

convectional sources is decreasing. The petroleum fuels are 

used for vehicles, industries and other equipment’s which 

are used in the regular life. We should use large amount of 

non-convectional sources it will increases more pollution 

and it emitted large amount CO, HC, C, NOx etc. We can 

control this emission with the help of biodiesel and 

alternative fuels. Diesel is the main fuel, which are used for 

large amount in our daily life for transportation, domestic, 

agriculture, commercial and industrial area for generating 

power. The development of this fuel can use some 

biodiesels which are agro based in the industrial region. 

Biodiesels are obtained from the trees, vegetables and plants 

is also considered to be promising alternative fuels. Result 

of this biodiesel gives numerous environmental, social and 

economic benefits. 

                   The problem of using neat waste cooking oil, 

vegetable oil and seed oil in diesel engine is relates to their 

more viscosity. The more viscosity will lead to the 

blockages in the fuel lines, nozzle valve, oil filters and 

pressure valve. 100% waste cooking oil, vegetable oils can’t 

use safely in the VCR diesel engine. These fuels have high 

viscosity can be overcome by using blending, esters and 

heating. The waste cooking oil, vegetable oil, seed oil like 

rice bran, soya bean, palm, turmeric, peanut, neem, olive oil 

are the alternative fuels for the diesel and petrol using in 

many countries. 

                  Biomass energy is by far the largest renewable 

energy source, representing 10.5% of the world’s total 

primary energy supply or 77.5% of global energy supply.  

The purpose of the study is to describe the UNDI oil 

characteristics and production system in general, and 

explore the performance of UNDI biodiesel production 

under prevailing energy and agricultural conditions in other 

countries and India. The aim of this study is to provide 

answers to the following research questions:  

What extent has UNDI oil been able to meet the high 

expectations put on its performance as a biodiesel 

crop?What motivational factors act as drivers and barriers to 

continued UNDI cultivation for farmers?What are the 

environmental and social economic impacts of UNDI 

biodiesel production? 

II. LITERATURE REVIEW 

C. Srinidhi et. al. [1] performed an experiment analysis of 

performance parameter (such as brake power, break specific 

fuel consumption, brake thermal efficiency and Exhaust Gas 

temperature) and emission characteristics (NOx, HC, CO. 

etc.) is obtained for various bio diesel and diesel blends and 

compared with ordinary diesel at various loads on a 

modified variable compression ratio CI engine. The results 

of the investigation shows that the performance and 

emission characteristics of the engine fuelled with Honne oil 

methyl ester – diesel blends is comparable to the ordinary 

diesel.  

Bawane et. al. [2] performed experimental work to 

obtain the operating and emission characteristics of Undi Oil 

Biodiesel on Variable Compression Ratio (VCR) engine run 

on various blends of biodiesel, compression ratios and load 

conditions. From the comparison of results, it is inferred that 

the engine performance is improved with significant 

reduction in emissions for the chosen oils without any 

engine modification.  

Bawane et al. [3] conducted experimental 

Investigation of Performance Characteristics of 

Calophyllum Inophyllum Biodiesel in CI Engine by Varying 

Compression Ratio. An experiment was conducted to obtain 

the operating characteristics of the variable compression 
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ratio (VCR) engine run on biodiesel made from calophyllum 

inophyllum oil, at various compression ratios, and the 

results are compared with diesel. From the comparison of 

results, it is inferred that the engine performance is 

improved with significant reduction in emissions for the 

chosen biodiesel without any engine modification. The 

effective compression ratio can be fixed based on the 

experimental results obtained in the engine since the 

findings of the present research work infer that the biodiesel 

obtained from Calophyllum Inophyllum oil is a promising 

alternative fuel for direct-injection four-stroke VCR engine.  

Anil .K. Rajvanshi [4] evaluated the prospect of 

biofuel in India for energy purposes, using agricultural 

material. A strategy is developed so that from a given piece 

of land maximum bio-energy and remuneration to the 

farmer’s results. Thus the values of the product of bio-

energy and net returns (BENR) were estimated for the 

different cropping systems evaluated. It is shown that with 

this strategy not only the country can become self-sufficient 

in edible oil but will also have the potential of taking care 

indigenously of a substantial proportion of its energy need.  

S.Sundarapandian and G. Devaradjane [5] 

experimental work done and evaluate the performance 

characteristics, combustion parameters and emissions of 

vegetable oil esters like Jatropha, Mahua and Neem Oil 

esters. From the results, it is found that the heat release and 

work done are reduced by about 4% for Jatropha, 5% for 

Mahua and 8% for Neem oil esters when compared to 

diesel. From the investigation, it is concluded that the 

performance of vegetable oil esters are good. Thus the 

developed model is highly compatible for simulation work 

with bio diesel as an alternative fuel.  

R. Sarala et al. [6] performed study which deals 

with artificial neural network (ANN) modelling of a diesel 

engine using biodiesel fuel to predict the exhaust emissions 

of C.I. engine. To acquire data for training and testing the 

proposed ANN, single cylinders, four-stroke diesel engine 

was fuelled with using nakthamala oil biodiesel and diesel 

fuel blends and operated at different engine loads. The 

properties of biodiesel produced from nakthamala oil was 

measured based on ASTM standards. The experimental 

results revealed that blends of nakthamala oil methyl ester 

(NOME) with diesel fuel provide improved emission 

characteristics. Using some of the experimental data for 

training, an ANN model was developed based on standard 

Back- Propagation algorithm for the engine. Multi-layer 

perception network (MLP) was used for non-linear mapping 

between the input and output parameters. Different 

activation functions and several rules were used to assess the 

percentage error between the desired and the predicted 

values. ANN results showed good correlation between the 

ANN predicted values and the desired values for various 

engine exhaust emissions. The R values were very close to 1 

and the mse values were less than 10-5. 

A.S.Ramdhas et. al [10] has carried out on the 

performance characteristics of diesel engine fueled with 

rubber seed oil has found that viscosity & density of methyl 

esters of rubber seed oil are found to be very close to diesel 

& calorific value of biodiesel is found slightly lower than 

that of diesel. The other important properties of rubber seed 

oil biodiesel are nearly equal to the diesel. The use of lower 

concentration of the biodiesel blend is reduced emissions & 

brake specific fuel consumption. 

Sanjaykumar Dalvi et. al. [11] has done experiment 

on preparation of biodiesel of UNDI seed with 

transesterification process. The in-situ transesterification 

method is used in which the UNDI seed crush is directly 

converted into biodiesel reaction process with the optimum 

concentration of KOH, methanol & ethanol. The cost of 

UNDI biodiesel is low. This author studied on preparation 

of UNDI seed biodiesel. 

A.K.Agarwal et. al. [12] has carried out on the 

biodiesel development & characterization for use of 

alternative fuel in the VCR engine. The author studied on 

LOME oil. Viscosity & density of oil after esterification 

were found to be very close to petroleum diesel. The flash 

point of LOME oil is higher than diesel that means this oil is 

safe for handling. The calorific value of LOME oil slightly 

lower than diesel. It increases in the exhaust temperature. 

Approximately 5% increases in NOx emissions for 20% 

blend. 

Ashish.G.Bandewar et. al. [13] has studied on the 

experimental investigation and emissions of VCR engine 

using calophyllum Inophyllum biodiesel. The emissions like 

HC, CO, NOx were obtained using computerized exhaust 

gas analyzer. The CO emissions are increased & decreased 

with lower & higher compression ratio respectively. The 

biodiesel emittes lower percentage of CO2 as compared to 

diesel at higher compression ratio. The HC emission 

decreases with increase in compression ratio, theses 

emissions are higher than diesel. The NOx emission for 

entire range of fuel is higher at low compression ratio this is 

due to highest temperature is observed at this compression 

ratio. 

III. BIODIESEL: AN ALTERNATIVE TO DIESEL 

Biodiesel is made from renewable biological sources such as 

vegetable oils and animal fats. Research on vegetable oils as 

diesel fuel was conducted at least 100 years ago but interest 

lagged because of cheap and plentiful supplies of petroleum 

fuels. Periodic increase in petroleum prices due to more 

demand, stringent emission norms, feared shortages of 

petroleum fuels due to rapid depletion and net production of 

carbon dioxide (CO2) from combustion sources have 

rekindled interest in renewable vegetable oil fuels. Since the 

oil price increased of the 1970s, various alternative fuels 

have been investigated with the goal of replacing 

conventional petroleum supplies. The initial interest was 

mainly one of fuel supply security, but recently more 

attention has been focused on the use of renewable fuels in 

order to reduce the net production of CO2 from fossil fuel 

combustion sources. Renewable fuels like vegetable oils 

take away more carbon dioxide from the atmosphere during 

their production than is added to it by later combustion. 

Therefore, it alleviates the increasing carbon dioxide content 

of the atmosphere. Many alternative fuels are identified and 

tested successfully in the existing engine with and without 

engine modification. However, research is still continuing in 

this field to find the best alternative fuel for the existing 

petro fuel. Bio- fuels have the potential to meet their 

growing energy demand in sustainable manner. Bio diesel is 

produced from plants, algae and animal fats. These have 

almost similar energy density, cetane number, heat of 
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vaporization and stoichiometric air fuel ratio compared to 

mineral diesel fuel. Bio diesel has almost eliminates 

lifecycle of CO2 emissions. It has high cetane number 

which is a measure of fuel’s ignition quality. The high 

cetane  number of biodiesel contributes to easy starting and 

low idle noise. Not only this, biodiesel has reduced 

emissions of carbon dioxide, carbon monoxide and 

hydrocarbons. Using pure biodiesel fuel in diesel engine 

sustains various problems like poor fuel atomization, piston 

ring sticking, injector chocking and lubricating dilution. 

This blending of biodiesel is done to reduce viscosity and 

improving other performances. Biodiesel is described as a 

fuel comprised of mono-alkyl esters of long chain fatty acids 

derived from vegetable oils or animal fats. It is oxygenated, 

essentially sulphur free and biodegradable .The use of non-

edible oils compared to edible oils is very significant 

because of the increase in demand for edible oils as food and 

they are too expensive as compared with diesel fuel. 

Biodiesel is a variety of ester-based oxygenated fuels 

derived from natural, renewable biological sources such as 

vegetable oils. Its name indicates, use of this fuel in diesel 

engine alternate to diesel fuel. Biodiesel operates in 

compression ignition engines like petroleum diesel thereby 

requiring no essential engine modifications. Moreover it can 

maintain the payload capacity and range of conventional 

diesel. Biodiesel fuel can be made from new or used 

vegetable oils and animal fats. Unlike fossil diesel, pure 

biodiesel is biodegradable, nontoxic and essentially free of 

sulphur and aromatics. Biodiesel is typically made from 

vegetable oil though animal fat can also be used [7]. 

A. Transesterification Process 

The method of biodiesel production is known as trans 

esterification. The feedstock oil used for biodiesel 

production is Waste cooking oil (80% (by volume of 1 lit) is 

Sunflower and 20% Rice bran oil which was used in frying 

and later taken and filtered and sent for trans esterification). 

As sunflower oil has higher viscosity, rice bran oil has lower 

viscosity which helps in reducing the viscosity of final 

produced biodiesel from transesterification process. 

Transesterification is a chemical process of transforming 

large, branched, triglyceride molecules of vegetable oils and 

fats into smaller, straight chain molecules, almost similar in 

size to the molecules of the species present in the diesel fuel. 

This process takes place by reacting the vegetable oil with 

an alcohol in the presence of catalyst. Methyl esters are 

preferred as methanol is non-hygroscopic and is less 

expensive than other alcohols. Biodiesel is composed of 

mono-alkyl esters of long chain fatty acids, oxygenated fuel 

derived from plant oil or animal fats. The term mono alkyl 

ester indicates that biodiesel contains only one esters linkage 

in each molecule. However, plant oil contains three ester 

linkages and therefore not legally biodiesel. Also, biodiesel 

can be made from methyl, ethyl, isopropyl and other 

alcohols. But most biodiesel research focuses on methyl 

esters. 
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B00 

B2

0 
B40 

B6

0 

1 Density 
D1448

-1972 

850-

900 
830 840 852 860 

2 Viscosity D445- 3.0- 2.9 3.6 4.1 4.4 

. 73 6.1 

3 
Cetane 

Number 
D613 

41-

55 
51 

51.

3 
51.4 

51.

4 

4 
Calorific 

Value 
D6751 

34-

45 
42.5 

41.

3 

41.1

8 
41 

5 
Ash 

content 
D482 

0.1 

max 

0.10

% 
NA NA NA 

6 
Flash 

point 
D93 

120-

170 
65 76 108 130 

7 
Fire 

point 
D93 

130-

185 
78 101 142 158 

8 
Cloud 

point 
D2500 - NA NA NA NA 

Table 1:  Properties of Diesel and Blends of Bio Diesel 
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