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ABSTRACT 
Back Ground: As we all know the demand of altenative fuels is increasing day by day. The Conservation of energy plays a vital role 
in improving the Performance and need of the alternative fuels. So it is vital to consider and study about the different alternative 
fuels and the need of such fuels in day to day scenario. Objective: The Main Objective of the project is to reduce the emission 
control in Compression Ignition Engine by using aluminium oxide nano particles as an additive. The Performance Investigation is 
carried out by using palm oil bio diesel in C.I Engine. The Research Work is carried out to improve the efficiency of the engine and 
the additional objective is to reduce the emission levels of HC, CO, NOX. In heavy Transportation Compression Ignition has higher 
advantage than Spark Ignition Engine. Results: The Purpose of using nano particles in this engine is to produce better results in 
order to improve the efficiency of the engine. The Aluminium oxide nano particles is used in this research since it has high surface 
area to volume ratio. Conclusion: In this the performance and emission control analysis is carried out by mixing it with 
conventional Bio diesel. Initially the performance and emission control is done with conventional diesel. Later it is blended with 
diesel in the ratio of B10 – 10% biodiesel and 90% diesel B10* – B10 with addition of aluminium oxide nano particles Emission 
level of the engine can be reduced considerably. 
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INTRODUCTION 

 

Biodiesel assumed to have more important role after the recent world conferences (Kyoto-97 and Buenos 

Aires-98) on the question of Global Warming during which the international community guaranteed to reduce 

emission of green house gases by 5% compared to 1990 levels by year 2020. Moreover, biodiesel does not 

contain sulphur and is therefore already compatible with the limits foreseen for the year 2005 (<50 ppm) 

whereas diesel fuel will have to undergo a more rigorous and expensive desulphurization process. Diesel fuel is 

losing its quality as a result of shrinkage of crude oil reserves. This happens because crude oil is gradually 

becoming heavier and also has higher percentage of sulphur, metal and carbon residues. Market requirements 

for different petroleum products are continuously changing owing to the introduction of alternative fuels and 

energy sources. The increasing industrialization and motorization of the world has led to a steep rise for the 

demand of petroleum products. Petroleum based fuels are obtained from limited reserves. Thus finite reserves 

are highly concentrated in certain regions of the world. Therefore, those countries not having these resources are 

facing a foreign exchange crisis, mainly due to the import of crude petroleum oil. Hence it is necessary to look 

for alternative fuels, which can be produced from materials available within the country. There are several 

alternative sources of fuel, some of them being biogas, producer gas, natural gas, hydrogen, alcohol and 
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vegetable oils all renewable in nature. Almost all vegetable oils can be directly mixed with diesel oil. It has been 

proved that use of neat vegetable oil in an engine is possible with some minor modifications in the fuel system. 

Palm oil is the second most traded vegetable oil crop in the world, after soybean and over 90% of the 

world’s palm oil exports are produced in Malaysia and Indonesia. Palm oil is still mostly used in the 

manufacture of food products and is found in one in ten products sold in UK supermarkets. However, palm oil is 

now starting to be used as an ingredient in bio-diesel and as a fuel to be burnt in power stations to produce 

electricity. This is a new market for palm oil which has the potential to dramatically increase global demand for 

this commodity. The development of the palm oil industry in Malaysia and Indonesia has brought economic 

benefits to both these countries. However, it has also generated considerable environmental and social costs. 

Therefore, in this project the palm oil is refined well and is taken as our source to produce biodiesel. Biodiesels 

is produced mainly from edible oils that are predominately used. The edible oil of a country is mainly dependent 

on the soil and weather conditions. Edible oils such coconut oil, mahua oil, jatropa oil, sunflower oil, corn oil, 

cotton oil etc are widely used but due to the presence of active lipase in the bran and lack of economic 

stabilization methods, most bran are used as livestock feed or boiler fuel which is not of edible grade. In Asian 

countries the rice cultivation and consumption is more when compared to other cereals. Viscosity is a measure 

of the resistance of a fluid that is being deformed by either shear stress or extensional stress. Viscosity describes 

a fluid's internal resistance to flow and may be thought of as a measure of fluid frictionCurrently the engines 

which are running on petrol or diesel are polluting the environment to a greater extent and are also the cause for 

global warming. A big issue is that oil reservoirs for current fuels such as petrol and diesel are getting exhausted 

day by day. If this trend goes on, then after some years, the next generation will face the shortage of fuel. So 

there is a great need to reduce the emission of harmful gases which affects the humanity. Considering the self 

reliance, economy of our country and global warming, this project was taken as a tool which may find the 

solution for the above said problem. In this research work the biodiesel performance is analysed with the help of 

aluminium oxide nano additives and performance and emission levels are analysed. 

 

Methodology: 

As said above, biodiesel is prepared from palm oil using trans esterification process.  

The steps that are carried out while preparing biodiesel using palm oil by transesterification process are as 

follows: 

a. First 1 liter of palm oil is poured in a pan and then heated up to a temperature of 60°C. 

b. A beaker is filled with 200ml of methanol and then about 3.5 g of Sodium Hydroxide is added as a 

catalyst. 

c. The beaker is closed and then stirred for about half an hour and Sodium Methoxide is formed as a 

result. 

d. The heated oil is poured into a separate container and then the Sodium Methoxide solution is mixed 

along with the heated oil. 

e. The mixture is allowed to settle for about 12 hours and then the biodiesel is formed along with 

glycerin, deposited at the bottom. 

f. Finally, the biodiesel is separated from the container by using the separating funnel and then it is added 

in the definite proportions along with the conventional diesel to be used for the experimental verifications by 

adding aluminium oxide. 

   The blends that are required for this project are as follows: 

 Conventional Diesel 

 B10 – 10% biodiesel and 90% diesel 

 B10* – B10 with addition of aluminium oxide nano particles 

 

2.Proposed Work: 

Engine Specification 

The engine used for this work is Four Stroke, Single Cylinder Vertical Air Cooled Diesel Engine. The 

engine specifications are given in table 1 
 

Table 1: Engine Specifications. 
Parameter Values 

 

Rated Power 4.4 kW 

Rated Speed 1500 rpm 

Stroke (L) 110 mm 

Compression ratio 17.5:1 

Orifice Diameter 13.6 mm 

Coefficient of Discharge (Cd) 0.6 

Calorific value of fuel (CV) 42500 kJ/kg 

Density of Diesel 860 Kg/m3 



47                   Ragu. R et al., 2017/Advances in Natural and Applied Sciences. 11(9) July 2017, Pages: 45-49 

 

Results: 

1. Brake power (BP)       = (V * I * ф) / (η * 1000)     (kW) 

       V=Volt 

       I = Ampere 

       Generator efficiency η =0.9 

       Power factor = ф =1 

2. Indicated Power (IP)            = (IMEP) * L * A * N /    (2 * 60000)   (kW) 

          IMEP = Indicated mean effective pressure in N/m2 

          L = Stroke length in m 

          D= Cylinder diameter in m 

          A= Cylinder area in m2 

          A   = π * D2 / 4 

               = π * (0.0875)2 / 4 

               = 0.00601m2 

3. Total Fuel consumption (TFC)    = (q * Density of Fuel * 3600) / t  (kg/hr) 

          q = Volume of Fuel consumed = 10 cm3  

= 10 * 10-6 m3 

          t = Time taken for 10 cc of fuel consumption in seconds 

4. Specific Fuel consumption (SFC)  = TFC / BP     (kg/kW-hr) 

          TFC = Total Fuel consumption in kg/hr 

          BP = Brake Power in kW 

5. Mechanical efficiency (ηm)             = (BP * 100) / IP      (%) 

          BP = Brake Power in kW 

          IP = Indicated Power in kW 

6. Brake Thermal efficiency (ηbt)       = (BP * 3600 * 100) / (TFC * CV)    (%) 

          BP = Brake Power in kW 

          TFC = Total Fuel consumption in kg/hr 

          CV = Calorific value of fuel = 42,500 kJ/kg 

7. Indicated Thermal Efficiency (ηit) = (IP * 3600 * 100) / (TFC * CV)   (%) 

           IP = Indicated Power in kW 

           TFC = Total Fuel consumption in kg/hr 

           CV = Calorific value of fuel = 42,500 kJ/kg 

 

Discussion:  

 

A.Brake Power Vs Total Fuel Consumption: 

 

                                              
B.Brake Power Vs SFC: 
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C.Brake Power Vs Mechanical Efficiency 

 

 
D.Brake Power Vs Indicated Thermal Efficiency 

 
 

E. Brake Power Vs Brake Thermal Efficiency 

 

 
 

Conclusion: 
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In this research work, the effects of palm oil bio diesel and the performance and exhaust emission 

characteristics of a diesel engine were investigated and examined experimentallty when the engine was fueled 

with palm oil biodiesel–diesel blends. Based on the experimental results of this study, the following conclusions 

can be drawn from all the above graphs, it is clear that the values of total fuel consumption specific fuel  

consumption, indicated power, heat supplied and the efficiencies varies upon the depending load conditions. 

There is some improvements in tfc, brake thermal efficiency and indicated thermal efficiency values for the 

blends along with the addition of aluminium oxide nano particles. This ensures that complete combustion is 

enabled due to addition of nano particles additives. The present study showed that biodiesel with some fuel 

properties comparable with standards could be obtained from palm oil and palm kernel oil through trans-

esterification by lipase enzyme, with palm oil showing better prospect. It could be concluded that, increased 

biodiesel content in the blended fuel caused an increase in combustion efficiency leads to increase in bte and 

decrease in co and hc. The emission levels of co and hc is reduced considerably. Further research is however 

needed to improve the quality of biodiesel produced through the use of processes such as further enzyme 

purification and also enzyme immobilization which could increase efficiency and cut cost. 
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