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Abstract- The earth is having limited resources of fossil fuel leads to energy crisis in the next few years, it will becomes 
compulsory for us to investigate the alternative fuel to overcome the energy crisis. India is having a wide variety of edible 
and non edible oil seeds, these seeds have a good potential for fulfilling the over energy demand. Sunflower plants are highly 
cultivated and high yeild plants. It is suited to our environment. Its seeds is having high potential of oil. Its using as a edible 
purpose. By Transesterification, with methanol and NaOH as catalyst viscosity of oil is reduced and it improves the fuel 
properties. Fuel properties and performance analysis on single cylinder IC Engines are carried out on diesel and different 
percentage of blend. It is observed that flash point, fire point, viscosity are increases with increasing of blend but its within 
the prescribed limits. Frictional power decreases with increasing percentage of blend. Break Thermal efficiency, mechanical 
efficiency BSFC are compared . 80% of blend having minimum BSFC with maximum Break Thermal Efficiency . Emission 
of carbon monoxide and hydrocarbon are less than that of pure diesel. It is recommended for the existing engine with 80% 
esterified sunflower oil blend without any engine modification.  
 
 
I. INTRODUCTION 
 
A Fuel is a combustible substance which generates 
heat when burnt in the presence of oxygen. In 
addition to them, fuel contains carbon, hydrogen, 
sulphur, oxygen and nitrogen. Depending on the fuel, 
the percentage of Carbon(C) ranges from 50-
95%,Hydrogen(H2) 2-6%,Oxygen(O2) 2-
4%,Sulphur(S) 0.5-3% and Nitrogen(N) 5-7%.  In a 
fuel carbon, hydrogen and sulphur are combustible 
elements whereas nitrogen and ash are incombustible 
elements. Since the major combustible elements in 
the fuel are carbon and hydrogen, a fuel is known as 
hydrocarbon fuel. 
 
II. DESIRABLE PROPERTIES OF GOOD I.C 
ENGINES FUELS 
 
The fuels used in I.C engines are designed to satisfy 
the performance requirements of the engine system in 
which they are used. 
These fuels should possess the following properties, 
High energy density (KJ/Kg), Good combustion 
qualities,High thermal stability, Low toxicity, Low 
pollution,  Easy transportation / transferability and 
storage,  Compatibility with the engine hardware, 
Good fire safety, Low deposit forming tendency,  
Easy mixing with air and low latent heat of 
evaporation,  No chemical reaction with engine 
components through which it flows. 
 
III. BIODISEL 
 
Biodiesel is not like a diesel fuel, but made from 
vegetable oil or animal fat. It is biodegradable 
though, so it is much less harmful to the environment 
if spilled. It is made through a process called 
Transesterification. This process makes vegetable oil 

and animal fat into esterified oil, which can be used 
as diesel fuel, or mixed with regular diesel fuel. 
Biodiesel fuel can be made from new or used 
vegetable oils and animal fats, which are non-toxic, 
biodegradable, renewable resources. Fats and oils are 
chemically reacted with an alcohol (methanol is the 
usual choice) to produce chemical compounds known 
as fatty acid methyl esters. Biodiesel is the name 
given to these esters when they’re intended for use as 
fuel. Glycerol (used in pharmaceuticals and 
cosmetics, among other markets) is produced as a co-
product. Biodiesel can be produced by a variety of 
esterification techniques. The oil and fats are filtered 
and pre-processed to remove water and contaminates. 
If free fatty acids are present, they can be removed or 
transformed into biodiesel using special pre-treatment 
technologies. The pre-treated oils and fats are then 
mixed with an alcohol (usually methanol) and a 
catalyst (usually sodium or potassium hydroxide). 
The oil molecules (triglycerides) are broken apart and 
reformed into esters and glycerol, which are then 
separated from each other and purified. 
Approximately 55% of the biodiesel industry can use 
any fat or oil feedstock, including recycled cooking 
grease. The other half of the industry is limited to 
vegetable oils, the least expensive of which is soy oil. 
The soy industry has been the driving force behind 
biodiesel commercialization because of excess 
production capacity. Product surpluses and declining 
prices. Similar issues applied to the recycled grease 
and animal fats industry, even though these feed 
stocks are less expensive compared to soy oils. 
 
IV. SUNFLOWER OIL 
 
Botanical Name: Helianthus annuss. 
Aroma: Sour in Taste, Agreeable Nutty Odour and 
Pale yellow In Colour. 
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Properties: Edible, used as cooking oil  

 
 
The physical properties of sunflower seeds 
(Helianthus annus L.) were determined as a function 
of moisture content in the range of 10.06-27.06% dry 
basis.  
Composition of Regular Sunflower oil 
Sunflower oil contains predominantly linoleic (48–
7%), oleic (14–40%), palmitic (4–9%) and stearitic 
(1–7%). 
There are several types of sunflower oils 
produced,such as high linoleic, high oleic and mid 
oleic. High linoleic sunflower oil typically has at 
least 69% linoleic acid.High oleic sunflower oil has 
atleast 82% oleic acid. The variation in the 
unsaturated fatty acids profile is strongly influenced 
by both genetics and climate. In the last decade, high 
stearic lines of sunflower oil have been developed in 
Spain to avoid the use of hydrogenated vegetable oils 
in the food industry. 
The conventional sunflower oil (highlinoleic) is used 
for home cooking oil and margarine and for industrial 
use (paint,etc). The high oleic sunflower oil is used 
for cosmetics, gasoline blend and other purposes. 
Sunflower oil also contains lecithin, tocopherols, 
carotenoids and waxes. Sunflower oil’s properties are 
typical of vegetable triglyceride oil. It is lighting taste 
and appearance and has high vitamin E content. 
There fined oil is clear and slightly amber-coloured 
with a slightly fatty odour.  
 
V. LITERATURE REVIEW 
 
In 1900 at the Paris Exposition, Dr. Rudolf Diesel ran 
a prototype of his engine on groundnut oil (Lowry, 
1990). In 1911 he was quoted as saying: “fed the 
diesel engine can be with vegetable oils and would 
help considerably in the development of agriculture 
of the countries which will use it". From the very 
beginning the diesel engine concept has been 
associated with vegetable oils as well as the original 
liquid coal-tar and later the petroleum derivatives 
(Seddon, 1942 and Wiebe et al., 1949). Initially, 

diesel engines were designed and developed to be of 
a dual-fuel nature; indeed it is believed that KHD 
Deutz engine manufacturers, Germany, warranted 
their original engines for operation with vegetable 
oils (Harwood, 1984). The practice of developing 
dual-fuelled engines continued up until the 1940's 
when two events caused a change in the development 
of the compression ignition engine. Firstly an 
abundance of petroleum supplies at a low cost tipped 
the fuel supply balance in favor of diesel fuel. 
Secondly, the effects of atmospheric pollution from 
automobiles were being felt in the Los Angeles basin 
and so that initiated the development of Clean Air 
legislation. This began to tighten the levels of 
emissions allowable from automobiles. The overall 
result of the two issues was to promote engine 
manufacturers to develop engines dedicated to run on 
diesel fuel oil and to tune the engine in order to 
decrease emissions thereby decreasing the ability of 
the engine to operate as a dual fuelled engine. Since 
the 1970's there has been a renewed interest in using 
vegetable oils in diesel engines for various reasons 
including: Political considerations, Environmental 
concerns, Economic aspects and European Union 
proposals. 
                 The renewed interest in environmentally 
compatible fuels has led to the choice of rapeseed oil 
as the main alternative to diesel fuel in Europe. 
Esterified rapeseed oil (viz. rape methyl ester) has 
been the predominant vegetable oil fuel used because 
its characteristics are quite similar to diesel. 
 
VI. EXPERIMENTAL SETUP 
 
Procedure For Transesterification Process 
1.  Take 100ml of oil in a round bottom flask. 
2.  Weigh 0.6 grams of NaOH pallets using electronic 
balance. 
3.  Take 20ml of methanol in a beaker, add NaOH 
and dissolve by stirring. 
4.  Add methanol and NaOH mixture to round 
bottomed flask containing oil. 
5.  Keep the flask on the magnetic stirrer (fig 4.1) and 
using magnetic bit stir the        
     mixture for 30min without heating. 
6. Then switch on the heater and heat the mixture for 
60minutes with temperature       
     maintaining between 50-600C. 
7.  Pour the mixture into the separating funnel. (Fig 
4.2). 
8.  The mixture is allowed to settle by gravity in a 
separating funnel overnight. 
9.  Separate the Glycerol and Collect the methyl ester 
from the funnel. 
10. Heat the collected methyl ester up to 900C  to 
evaporate methanol if present (fig 4.3). 
11. Filter the heated methyl ester using filter paper. 
(Fig 4.4). 
12. Finally collect the filtered methyl ester in a bottle.   
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Performnance test on I.C.Engine: 

The perform test was conducted on single cylinder 
water cooled diesel engine at different loads & 
reading has to be taken. 
 
VII. RESULTS AND DISCUSSION 
  
PERFORMANCE CHARTS AND GRAPHS FOR 
PURE DIESEL 

  
This indicates that as the brake power increases 
BSFC reduces gradually from 1.102 kW to 2.205 kW 
BP and further BSFC is almost constant. BP of 2.205 
kW to 3.307 kW BSFC is minimum and mechanical, 
brake thermal efficiency at higher value. 
 
PERFORMANCE CHART FOR 20%BIO-
DIESEL+80%DIESEL 

 

 The above graph indicates that as the brake power 
increases BSFC reduces gradually from 1.102 kW to 
2.205 kW BP and further BSFC is almost constant. 
BP of 2.205 kW to 3.307 kW BSFC is minimum and 
mechanical, brake thermal efficiency at higher value. 
 
PERFORMANCE CHART FOR 40%BIO-
DIESEL+60%DIESEL 

 
 
This indicates that as the brake power increases 
BSFC reduces gradually from 1.102 kW to 2.205 kW 
BP and further BSFC is almost constant. BP of 2.205 
kW to 3.307 kW BSFC is minimum and mechanical, 
brake thermal efficiency at higher value. 
 
PERFORMANCE CHART FOR 60%BIO-
DIESEL+40%DIESEL 

 
  
This indicates that as the brake power increases 
BSFC reduces gradually from 1.102 kW to 2.205 kW 
BP and further BSFC is almost constant. BP of 2.205 
kW to 3.307 kW BSFC is minimum and mechanical, 
brake thermal efficiency at higher value.  
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PERFORMANCE CHART FOR PURE BIO-
DIESEL 

 
 

The above graph indicates that as the brake power 
increases BSFC reduces gradually from 1.102 kW to 
2.205 kW BP and further BSFC is almost constant. 
BP of 2.205 kW to 3.307 kW BSFC is minimum and 
mechanical, brake thermal efficiency at higher value. 
 
COMPARISION CHART FOR BRAKE POWER 
V/S SFC: 

 
This indicates that by increasing the BP there will be 
sudden decrease in the specific fuel consumption up 
to 2.205kW of BP and afterwards the specific fuel 
consumption is almost constant. For 80% blended 
fuel is given the minimum specific fuel consumption. 
And For all percentage of the blended fuel are given 
the minimum specific fuel consumption than the pure 
diesel. 
EMISSION TEST 

 

There is a significant decreasing HC emission the 
blends and methyl ester as compared to pure diesel 
operations. There is a reduction from 74 ppm to 50 
ppm at the maximum power output. These reductions 
indicate more complete combustion of fuels and the 
HC level decreases significantly. 
 
CO vs. Brake power 

 
 
The variation of CO emission is shown in figure, C0 
concentration decreases significantly with the use of 
Blends and methyl ester, particularly at higher 
outputs due to complete combustion.  
 
CONCLUSION 
 
Transesterification process with methanol and NaOH 
as catalyst fuel properties. Performance tests are 
conducted at different blends and its concluded that 
BFSC at 80% blend slightly less than the remaining 
blend and pure diesel. Brake Thermal Efficiency for 
60%&80% blends are slightly higher. Emission of 
carbon monoxide and hydrocarbon emissions for the 
blends and pure biodiesel less than that of diesel. 
Recommended for run the existing engine with 80% 
esterified sunflower oil blend without any engine 
modification. Due to use of sunflower oil as blended 
fuel economical conditions of farmer can also be 
improved. By using sunflower oil as blended fuel 
importing of petroleum products from other country 
is reduced to some extent. It may helps to improve 
the Indian economy. 
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