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Abstract: 

Necessity is the mother of invention. Energy crisis is the cry of future the historical and the present day civilizat ion are closely 

interwoven with energy and in future, our existence will be more dependent upon energy, the conventional sources of energy,  the 

single most important pre-requisite for power generation, are depleting fast. The world is heading towards global energy crisis mostly 

due to running out these energy sources decreasing the dependency on fossil fuels is recommended. Yet, the sources o f energy are 

infinite. The greatest task today is to explo it the non-conventional energy resources for power generation. The present investigation 

used Eucalyptus oil, d istilled oil from leaf of eucalyptus as an alternative fuel for Diesel fuel. Generally,  Eucalyptus oil possesses low 

Cetane number which is not sufficient to operate existing Diesel engine. However, this could be admissible along with Diesel fuel in 

the form of b lend. In this we would be using different blend proportions of 20, 40, 60 blends  of eucalyptus oil and Diesel.  
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I.  INTRODUCTION 

 

The idea of using vegetable oil began in the year 1893 itself 

when Diesel engines came into existence. In the year 1911, 

Rudolf Diesel operated his first engine using straight vegetable 

oil (peanut oil). The physical and combustion properties of 

vegetable oils are closer to that of Diesel and in th is context; 

vegetable oils can stand as an immediate candidate to substitute 

for fossil fuels. The greatest advantages of vegetable oils are that 

they are obtained from seeds of various plants. In v iew of this, 

researchers have started showing renewed interest towards 

vegetable oils because of its advantages as a potential alternate 

fuel. Vegetable o ils are renewable and eco-friendly in nature and 

at the same time, it can be easily produced in ru ral areas. 

Sustainable development of a country depends on the extent that 

it is managing and generating its own resources. This also helps 

in conservation of depletion of non-renewable petro-products. 

However due to inherent high viscosity and low volatility, 

vegetable oils would  pose problems such as fuel flow and poor 

atomizat ion and constrain their direct use in engine without any 

modifications. Vegetable o ils are either edible or non-edible. 

Some of the edible oils are sunflower oil, palm o il, rice bran oil, 

and cottonseed oil. The non-edible oils are mahua oil, Pongamia 

oil, rubber seed oil, etc. As rice bran and Pongamia are not very 

much in  use for cooking purpose, these can be used as substitute 

for Diesel in CI engines. Pongamia o il has several properties 

closer to that of Diesel but certain properties such as high 

viscosity and low volat ility pose problem when used as an 

alternate fuel for C.I engines. The potential of using vegetable 

oil for Diesel engines was studied by Recep Alimental., 

Yoshomoto.y et al. and Kensuke Nishi et al.. The engine 

performance was very much similar to that for Diesel with little  

power loss and slight increase in the emission level. 

Karaosmanoglu.F et al studied long-term utilization of vegetable 

oil and no significant increase or loss in power was noticed. 

Nwafor O.M.I et al. carried out combustion studies on both 

Diesel fuel and vegetable oil fuel with standard and advanced 

injection timings. Advanced injection timing compensates the 

effects of the longer delay period and slower burning rate that is 

exhibited by vegetable oils. India is the third largest  producer of 

oranges. As oranges are available in abundance in our country 

we can easily extract oil from its peel which can be successfully 

used as an alternate fuel to meet the requirements of fuel at the 

most economical purchase rate. The oil ext racted from orange 

peel can be used directly in S.I. engines without any engine 

modifications. Usage of fossil fuels is polluting the environment 

due to the emission of carbon-based gases, which proves harmful 

to all the living beings. Carbon-based pollution can be reduced 

when Diesel is substituted by the fuels blended with orange peel 

oil. 

 

II. PROPERTIES  OF EUCALYPTUS OIL 

 

Table 1 Properties of Eucalyptus oil 

 

Properties  Diesel  Eucalyptus oil 

Calorific Value(kj/kg)  42,700 42,370 

Density at 15
0
C(kg/m^3)  822 913 

Flash point (
0
C)  74 53 

Boiling  point 

(
0
C)  

180-340 176-177 

Cetane number  50   

Kinemat ic viscosity at  

40 
0
C (m2/s)  

3.6*10^-6 2.0*10^-6 
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III. SPECIFICATIONS OF DIES EL ENGINE 

 

The engine which is supplied by New Kissan Company the 

engine is single cylinder vertical type four stroke, water -coo1ed, 

and compression ignition engine. The engine is self-governed 

type whose specifications are given in Table 2 is used in the 

present work.  

 

Table .2. Engine s pecifications 

 

Item Specification 

Engine 
NEW KISSAN ENGINE, 

4 stroke-stationary. 

Type water-cooled  

Injection direct in jection (DI) 

Maximum speed 1500 

Number of Cylinder One 

Bore 85 mm 

Stroke 110 mm 

Compression Ratio  16.5:1 

Maximum HP 5 HP 

Injection timing  25
0
 before TDC 

Injection pressure 200 bar 

 

  
Figure.1. Experimental set up 

 

A twin cylinder engine mounted on cast iron bed which is 

connected to a hydraulic dynamometer, on which load variation 

can be done as shown in  figure 4.1. The engine is of Kirloskar 

make 10hp engine. It is a water cooled engine. A governor is 

fitted to the engine so as to maintain a constant 1500 rpm. The 

exhaust pipe of the engine is connected to calorimeters which 

give up exhaust gas heat and is liberated in to the atmosphere. 

Temperature sensors are in let air valve, calorimeter exhaust 

valve, in let water pipe, outlet water p ipe kept to take temperature 

readings, these readings can be seen on the LED display panel. 

U-Tube manometer is fitted to the engine setup so that the 

amount of air entering into the cylinder can be measure. A long 

cylindrical burette is placed so as to measure the time taken for 

fuel consumption. Gas analyzer input is kept at  the exhaust pipe, 

and this inlet pipe is connected to an Electronic device which is 

again controlled with the help of computer is placed to measure 

the emissions.  

 

IV. EXPERIMENTAL PROCEDURE 

 

The Experiments were carried out after installat ion of the engine. 

The inject ion pressure is set at 200 bar  for the entire test. 

Precautions were taken, before starting the experiment. Always 

the engine was started with no Brake Power condition. The 

engine was started at no Brake Power condition and allowed to 

work for at least 10 minutes to stabilize. The readings such as 

fuel consumption, spring balance reading, cooling water flow 

rate, manometer reading etc., were taken as per the observation 

table. The Brake Power on the engine was increased by 20% of 

FULL Brake Power using the engine controls and the readings 

were taken as shown in the tables. Step 3 was repeated for 

different Brake Powers from no Brake Power to fu ll Brake 

Power. After complet ion of test, the Brake Power on the engine 

was completely relieved and then the engine was stopped.  

 

V. RES ULTS AND DIS CUSSION  

 

 Based on the experimental data the graphs are drawn. These 

graphs show the variation in brake thermal efficiency, Brake 

specific fuel consumption (BSFC), Hydrocarbon (HC), Carbon 

monoxide (CO), Nitrogen oxides (NOx) emissions at various 

EGR rates. 

 

5.1 SPECIFIC FUEL CONS UMPTION  

 

Brake specific fuel consumption indicates that amount of fuel 

consumption per hour to produce a continuous power of 1kW. 

EU 20 D 80 Blend showed lowest BSFC. Diesel and other 

blends showed a bit higher values of BSFC.  EU 60 D 40 blend 

showed highest fuel consumption. 

 

 
Figure.2. s pecific fuel consumption (blend) Vs Break power 

 

5.2 BRAKE THERMAL EFFICIENCY 

  

Brake Thermal Efficiency of the engine was more to EU20 D 80 

blend than any of the other blends and Diesel. EU 40 D 60 blend 

recorded lowest brake thermal efficiency amongst all  
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Figure. 3. Brake thermal efficiency (blend) Vs Break Power 

 

5.3 HYDROCARBON EMISS ION 

 

Unburnt HC was init ially more to Diesel and decreased. EU 60 

D 40 started with low HC emissions than that of Diesel and EU 

40 D 60, but later at high brake power it increased. 

 
Figure.4. Hydro carbon (blend) Vs Load 

    

5.4 CARBON MONOXIDE 

EU 20 D 80 Blend showed lowest CO emissions than any other 

fuel blend. It shows that proper burning of fuel is more at this 

blend. Diesel and EU 40 D 60 fo llowed similar trend with little  

differences. EU60 D 40 showed highest CO Emissions. 

                   
Figure.5. carbon monoxide  (blend) Vs Brake power 

 

5.5 OXIDES OF NITROGEN  

NOx Emissions was initially for EU 60 D 40 started at low 

values and then touched at higher values than any other and fell 

down at highest brake powers. EU 40 D 60 was low at every 

brake powers. EU 20 D 80 was high, at higher brake powers it 

increased than that of Diesel.  

 
          Figure.6. Oxides of Nitrogen (blend) Vs Load 

 

5.6 CARBON DIOXIDE 

 

CO2 Emissions for the EU 20 D 80 were h ighest than any other 

and Diesel and EU 40 D 60 followed similar trends. EU 60 D 40 

recorded lowest emissions.  

 
Figure.7. Carbon Dioxide (blend) Vs Brake Power  

 

VI. CONCLUS ION  

 

EU 20 D 80 blend with 5% mixture of Di-Methyl carbonate 

additive showed highest brake thermal efficiency at 5.033 kW, 

than any other fuel blends. EU 20 D 80 b lend with 5% mixture 

of additive showed lowest brake specific fuel consumption at 

5.033 kW. EU 20 D 80 b lend recorded lowest CO emissions 

compared with any other blends at 3.356 kW. EU 20 D 80 

blends recorded lowest unburnt hydrocarbon emissions.  

By the above results EUCALYPTUS OIL (20%) Diesel (80%) 

blend along with Di-Methyl carbonate additive can be 

recommended for obtaining better performance.  
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