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Abstract— The present literature review is only focus on 

single biodiesel and its blends. Very few peoples tried on 

dual bio-diesel. There is a lot scope in this duration of dual 

biodiesel. The experiment is carried out on a single cylinder 

diesel engine by using a dual biodiesel, running at constant 

1500 speed. The present work investigates the engine 

performance parameters like Break thermal efficiency, 

mechanical efficiency, and emission characteristics like co, 

co2, etc.   
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I. INTRODUCTION 

Alternative fuels, known as non-conventional or advanced 

fuels, are any materials or substances that can be used as 

fuels, other than conventional fuels. 

Biodiesel refers to a vegetable oil or animal fat-

based diesel fuel consisting of long-chain alkyl (methyl, 

propyl or ethyl) esters, Biodiesel is typically made by 

chemically reacting lipids (e.g. vegetables oil, animal fat 

with an alcohol producing fatty acid esters).  

Biodiesel is meant to be used in standard diesel 

engines and is thus distinct from the vegetable and waste 

oils used to fuels converted diesel engines. Biodiesel can be 

used alone or blended with petro diesel. Biodiesel can also 

be used as a low carbon alternative to heating oil. 

A. Neem 

 
Fig. 1: Neem seeds 

In India Neem tree is a widely grown up termed as a divine 

tree due to its wide relevance in many areas of study. Neem 

is a large tree growing about 25 m in height with semi-

straight to straight trunk, 3 m in girth and spreading 

branches forming a broad crown, starts fruiting after 3-5 

years. It has been introduced successfully even in areas 

where the rainfall is as low as 150 to 250 mm. 

B. Hippe 

 
Fig. 2: Hippe seeds 

The seeds of the tree, popularly known as „Indian butter 

tree,' have been found to yield good quality edible oil, which 

is equivalent to that of groundnut oil. The seeds contain 30-

40 per cent fatty oil called mahua oil, which is edible and is 

also used in the manufacture of various products such as 

soap and glycerin. Seed yield ranges from 20-200 kg per 

tree every year, depending on its growth and development. 

Being hardy and pest resistant, the tree requires little 

attention once it has taken root. 

II. MATERIALS AND METHODOLOGY 

Collecting the individual Neem and Hippe biodiesel, 

preparing the samples according to the below ratio. 

 Diesel (0% of Hippe +0% of Neem + 100% diesel) 

 B10 (5% of Hippe +5% of Neem + 90% diesel) 

 B15 (7.5% of Hippe +7.5% of Neem + 85% diesel) 

 B20 (10% of Hippe +10% of Neem + 80% diesel) 

 B30 (15% of Hippe  +15% of Neem+ 70% diesel) 

 B40 (20% of Hippe +20% of Neem+ 60% diesel) 

 B50 (25% of Hippe +25% of Neem+ 50% diesel) 

And conducting the experiment on diesel engine. 

 
Table 1: Properties of the pure diesel, Neem and Hippe 

biodiesel blends. 
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III. EXPERIMENTAL SETUP 

 
Fig. 3: Schematic Diagram of the Experimental Set-up 

 PT -Combustion Chamber Pressure Sensor 

 PTF -Fuel Injection Pressure Sensor 

 FI -Fuel Injector 

 FP -Fuel Pump 

 T1-Jacket Water Inlet Temperature  

 T2 -Jacket Water Outlet Temperature 

 T3 -Calorimeter Water outlet Temperature 

 T4 - Calorimeter Water outlet Temperature 

 T5- Exhaust Gas Temperature before Calorimeter 

 T6- Exhaust Gas Temperature after Calorimeter 

 F1- Liquid fuel flow rate  

 F2 -Air Flow Rate 

 F3- Jacket water flow    

 F4-Calorimeter Water flow rate 

 LC- Load Cell                                    

 CA-Crank angle Encoder 

 EGC- Exhaust Gas Calorimeter 

 
Table 2: Engine Specification 

IV. RESULT AND DISCUSSION 

A. Performance Parameters: 

Analyses of performance parameters like Break thermal 

efficiency, Mechanical efficiency, Brake specific fuel 

consumption (B.S.F.C), exhaust gas temperature are 

evaluated. 

1) Analysis of Brake Thermal Efficiency: 

 
Fig. 4: Variation of BTE with respect to Brake Power 

Fig.4 shows the variation of break thermal efficiency with 

respect to break power for diesel and B10, B15, B20, B30, 

B40, B50 blends. 

It is evident that calorific value of diesel is higher 

than that of all the blends. The break thermal efficiency 

depends on the heating value and specific gravity. The 

combination of heating value and mass flow rate indicate 

energy input to engine. This energy input to the engine in 

case of blends is more compared to diesel. This may be the 

reason to have lower break thermal efficiency for all blends 

of fuel as compared with diesel. 

2) Analysis of Mechanical Efficiency: 

 
Fig. 5: Variation of ME with respect to Brake Power 

Fig.5 shows the variation of mechanical efficiency with 

respect to break power for diesel and B10, B15, B20, B30, 

B40, B50 blends. 

It may be noted that at all loads, B50 gives lower 

mechanical efficiency. At 20%, 40%, 60%and 80% load, the 

mechanical efficiency for B50 is lower compared to B10, 

B15, B30, B40 blends. The same trend is observed for all 

other blends of fuel. It is evident that calorific value of 

diesel is higher than that of all the blends. Due to the 

increase in the indicated power, mechanical efficiency of 

biodiesel blends decreases. This may be the reason to have 

lower mechanical efficiency for all blends of fuel as 

compared to diesel. 

3) Analysis of Brake Specific Fuel Consumption: 

Fig.6 shows the variation of break specific fuel consumption 

with respect to break power for diesel and B10, B15, B20, 

B30, B40, B50 blends. 
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Fig. 6: Variation of BSFC with respect to Brake Power 

It is seen that the diesel and b10 to b20 give lowest 

specific fuel consumption at both 20% and 80% load. The 

same trend is observed for all blends of the fuel. It is seen 

that all the blends have lower calorific value compared to 

diesel. Break specific fuel consumption decreases with 

increase in load for all the blends of fuel. However at each 

load Diesel and B10 to B20 have lowest break specific fuel 

consumption and these increases with the blend value. This 

is due to comparatively higher viscosity and lower calorific 

value. This is due to increase in the fuel quantity with 

increase in load which causes better utilization of air leading 

to better combustion. 

4) Analysis of Exhaust Gas Temperature: 

 
Fig. 7: Variation of EGT with respect to Brake Power 

Fig.7 shows the variation of exhaust gas temperature with 

respect to break power of diesel and blends B10, B15, B20, 

B30, B40, and B50. It is observed that Diesel gives lowest 

exhaust gas temperature of 175ocand 467oc at 20% and 

80% load conditions. 

Whereas the B20 gives slightly higher exhaust gas 

temperature of 185oc and 470ocas compared to the diesel 

fuel. The same trend is observed for all the blends of fuel. 

It is also observed that as load increases the exhaust 

gas temperature also increases for all the blends of fuel. This 

could be due to the increased heat loses of higher blends, 

which is also evident from their lower break thermal 

efficiency as compared to diesel. 

B. Combustion Characteristics 

Analyses of combustion characteristics like peak pressure, 

heat release rate are evaluated. 

1) Analysis of Peak Pressure: 

 
Fig. 8: Variation of Cylinder Pressure with respect to Crank 

Angle 

Fig.8 shows the variation of cylinder pressure with respect 

to the crank angle for Diesel, and blends of B10, B15, B20, 

B30, B40, and B50 at 80% load of the engine. 

It is observed that the peak pressure occurs at 

367±2 degree crank angle for the diesel and all blends of 

fuel at full load condition. Diesel gives maximum peak 

pressure of 60.8 bar as compared to all other blends of fuel.  

However B20 gives 60.1 bar of peak pressure at the 

same load. There is not much difference between diesel and 

B20.The delay period has been evaluated as 367±1 degree 

crank angle between the start of combustion during the 

process at full load condition. 

Therefore B20 seems to be the better option from 

the point of view of combustion as compared to other 

blends. Compared to the diesel and B20 only slight lower 

calorific value. Reduction of calorific value for B20 is 

slightly lower this may be the reason for slight reduction in 

the cylinder pressure for B20 as compared to Diesel. 

2) Analysis of Heat Release Rate: 

 
Fig. 9: Variation of HRR with respect to Crank Angle 

Fig.9 shows the variation of heat release rate with respect to 

the crank angle for Diesel, and blends of B10, B15, B20, 

B30, B40, and B50 at 80% load of the engine. 

It is observed that the Diesel gives maximum heat 

release rate followed by B20, B10, B15, B30, B40 and B50 

at 80% load condition. This indicates better combustion for 

Diesel fuel as compared to all other blends. Due to the 

reduction in the calorific value for all the blends compared 

to Diesel, the heat release rate of all the blends of fuel is 

lesser than the diesel fuel. 
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C. Emission Characteristics: 

Analysis of emission characteristics like CO emission, CO2 

emission, unburnt HC emission and NOx emission are 

evaluated. 

1) CO Emission: 

 
Fig. 10: Variation of CO with respect to Load 

Fig.10 shows the variation of carbon monoxide emission 

with respect to load for diesel and blends B10, B15, B20, 

B30, B40, and B50. 

It is observed that the carbon monoxide emission is 

lower for all the blends of Hippe and Neem oil, than that of 

diesel. Carbon monoxide emissions are found to be 

increasing with increase in load, since the air fuel ratio 

decreases with increase in load such in internal combustion 

engines. The engine emits less carbon monoxide using 

biodiesel blends as compared to that of pure diesel fuel 

under all load conditions. With increase in biodiesel 

percentage, carbon monoxide emission level decreases as 

amount of oxygen content in biodiesel helps in complete 

combustion and proper oxidation. Higher cetane number of 

blends as compared to that of diesel is also one of the 

reasons for better and complete combustion. 

2) CO2 Emission: 

 
Fig. 11: Variation of CO2 with respect to Load 

Fig.11 shows the variation of carbon dioxide emission with 

respect to load for diesel and blends B10, B15, B20, B30, 

B40, and B50. 

It is observed that the carbon dioxide emission is 

lower for all the blends of Hippe and Neem oil, than that of 

diesel. Carbon dioxide emissions are found to be increasing 

with increase in load, since the air fuel ratio decreases with 

increase in load such in internal combustion engines. The 

engine emits less carbon dioxide using biodiesel blends as 

compared to that of diesel fuel under all load conditions. 

With increase in biodiesel percentage, carbon dioxide 

emission level decreases as amount of oxygen content in 

biodiesel helps in complete combustion and proper 

oxidation. 

3) HC Emission: 

 
Fig. 12: Variation of HC with respect to Load 

Fig.12 shows the variation of hydrocarbon emission with 

respect to load for diesel and blends B10, B15, B20, B30, 

B40, and B50. 

It is found that the blends hydrocarbon emissions 

are lower for all the blends of Hippe and Neem biodiesels as 

compared to the diesel fuel. As percentage of biodiesel 

increases in the blends hydrocarbon emission decreases. It is 

also observed that the hydrocarbon emission increases as the 

load increase. Oxygen content of fuel is the main reason for 

complete combustion and HC emission reduction. The 

higher cetane number of biodiesel blends reduces the 

combustion delay and such a reduction has also been related 

to decrees in HC emission. 

4) NOx Emission: 

 
Fig. 13: Variation of NOx with respect to Load 

Fig.13 shows the variation of Nitrogen oxide emission with 

respect to load for diesel and blends B10, B15, B20, B30, 

B40, and B50. 

It has been found that the nitrogen oxides emission 

of biodiesel blends is quite high as compared to the diesel. It 

is also observed that the emission of nitrogen oxides 

increases with increase in load. The reason may be due to 

late burning of blends of biodiesel during expansion. 

Formation of NOx emissions are strongly dependent upon 
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the equivalence ratio, oxygen concentration and burned gas 

temperature. 

V. CONCLUSION 

In this study, Engine performance and emission 

characteristics were investigated using biodiesel obtained 

from non-edible oil such as Neem and Hippe oil and are 

compared with diesel fuel. 

The experimental result of this work can be 

summarized as follows. Break thermal efficiency, 

mechanical efficiency, peak pressure for all blend fuels were 

decreased when compared to diesel fuel, mainly due to their 

respective lower heating values. 

The break specific fuel consumption, exhaust gas 

temperature values for biodiesel blends were higher than 

that of diesel fuel due to lower heating values and higher 

densities. 

In case of combustion characteristic the peak 

pressure and heat release rate of diesel fuel is more 

compared to all other biodiesel blends of fuel, this is due to 

the lower calorific value of the biodiesel blends. 

In case of engine exhaust gas emissions, reduction 

in HC, CO and CO2 were found for all blend fuels compared 

to diesel fuel. Besides, blended fuels produce lower sound 

levels in comparison with the diesel fuel due to many factors 

including increase in oxygen content, reduction in the 

ignition delay, higher viscosity, lubricity etc.  
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