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ABSTRACT 
In recent years, much research is being carried out to find suitable alternative fuel to petroleum products in 

response to the ever increasing demand on the fossil fuels. In the present investigation, to learn the suitability 

of the simarouba biofuel in CI engines, experimental work has been carried out to analyze the performance 

and emissions characteristics of a single cylinder CI engine fuelled with the blends of diesel and simarouba 

biodiesel at the different loading conditions. The performance parameters evaluated were brake thermal 

efficiency, brake mechanical efficiency, break specific fuel consumption and the emissions were measured 

using smoke meter. The results of experimental investigation with biodiesel blends with diesel are compared 

with that of diesel. The results indicated that the 20% simarouba with 80% diesel gives maximum mechanical 

efficiency. Whereas other blends the result is very much comparable to that of pure diesel.  The brake thermal 

efficiency of the engine reduced slightly for all blends in comparison with diesel, which could be improved 

by proper setting of the injection timing for respective fuel blends. The break specific fuel consumption was 
slightly more than that of diesel as the CV of simarouba biofuel is less than that of diesel. 
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INTRODUCTION 

Composites have its wide application in defense and automotive industries because of its unique properties such 

In recent times, the world is confronted with the twin crisis of fossil fuel depletion and environmental 

degradations. The situations have led to the search for an alternative fuel which should be not only sustainable but 

also environment friendly without sacrificing the performance. To avoid the recycling of carbon from the earth 

crust more focus is given to find the alternate fuel from the natural resources available on the earth surface. 
Thereby reducing the cost of fuel production and its ill effect on the atmosphere. In this paper attempt has been 

made to test for the adaptability of simarouba bio diesel in the conventional CI engine. Citing to the lower CV 

and higher kinematic viscosity of the simarouba bio fuel its energy released is comparatively lower compared to 

that of the conventional diesel and this may be an obstacle to optimal performance. 

 

Due to higher viscosity, the particulate emission is expected to be higher than that of the conventional diesel as 

the poor atomization leads to leads to pyrolysis thus promoting soot formation. In this study various test are 

conducted on varying loads to exactly determine the mechanical efficiency, thermal efficiency and the emission 

levels on different ratios of diesel – simarouba mixtures. For this purpose various reading were noted in regular 

intervals and based on these readings the best ratio of fuel mixture was decided comparing all the parameters. 

Detailed study was conducted to determine the reason for decreased performance and increased emission in 

certain conditions.    
 

Results shows increase in smoke meter reading indicating the necessity to alter the engine components to 

facilitate better atomization of fuel atoms thereby reducing emission and the same time improving the efficiency 

of the operation using simarouba as bio-fuel. Thus projecting a promising future and the possibility of using 

simarouba bio-fuel to run the future CI engines. 

 

EXPERIMENTAL SETUP AND EXPERIMENTS 
A four stroke single cylinder parry CI engine with 6.5 H.P capacity was used for this purpose and it was 

coupled to the 3kw capacity generator. The engine was lamp loaded with the help of this electrical 
generator, number of 100W bulbs were used for this purpose. No changes were made in the engine 

auxiliary systems. Ammeter and voltmeter were used to monitor the change in the voltage and current 

consumption depending on the loads. Monometer setups were used to actively measure the quantity of fuel 

consumed by the engine for 10sec of running at various loads. Tachometer was used keep the track of 

engine speed with varying conditions. Cooling water and lubricating oil temperatures were noted in the 

beginning and at the end of the trail. Exhaust gas temperature and smoke meter reading were also noted 

during every trail. Figure 1 shows the Experimental setup for engine testing.  
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Fig.1. Experimental setup for engine test 

Initially the test was done on 100% diesel and the readings were noted. Then the trails on different ratios of 

simarouba – diesel mixtures were carried out, comparing the values with the pure diesel values. In every 
ratios of fuel mixture different trails were carried out starting from no load or zero load condition to 

1700watt load on the engine with gradual increase in load for every trail. The experiment was carried out 

on a nearly constant engine speed of 1500 rpm keeping all other parameters constant. The values obtained 

from the above procedures were used to plot graphs which later were used as a base to compare the 

performance and the emission levels for different fuel ratios at different loading conditions.  

 

RESULTS AND DISCUSSION 
Comparison of thermal efficiency, mechanical efficiency, bsfc and smoke meter reading are done using 

suitable graphs. As per the readings the fuel consumption is more in case simarouba fuel, this is due to 
lower calorific value when compared to the diesel. Kinematic viscosity of the fuel also plays a major role 

in the performance and emission characteristics. The graphs shows the reading for different parameters  

 

Referring to graph no.1, the comparison of 100% diesel with different blends of simarouba and diesel has 

been done. It can be seen that maximum brake specific fuel consumption takes place when 100% 

simarouba bio-fuel is used. The minimum brake specific fuel consumption takes place when a blend of 

80% simarouba with diesel is used and brake fuel consumption of 100% diesel takes place between 100% 

simarouba bio-diesel and a blend of 10% simarouba bio-diesel with diesel. 

 

 
Graph No. 1 Comparison graph for BSFC 
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The graph no.2 was plotted for comparison of 100% diesel with different simarouba blends for brake 

thermal efficiency. The maximum brake thermal efficiency was observed for 100% diesel. The minimum 

brake thermal efficiency was observed when 10% simarouba with 90% diesel blend was used. So 

according the graph 100% diesel has more brake thermal efficiency compared to any of the simarouba 

blends.  

 
Graph No. 2 Comparison graph for thermal efficiency 

 

The graph no.3 was plotted for comparison of 100% diesel with different simarouba biofuel blend with 

diesel for mechanical efficiency. The maximum mechanical efficiency was observed when 20% simarouba 

blend with diesel was used. The minimum mechanical efficiency was observed when 80% simarouba 

blend with diesel was used and the mechanical efficiency of 100% diesel fuel was found to be slightly 

above thermal efficiency of 100% simarouba bio-fuel and slightly below 20% simarouba blend with diesel.  

 
Graph No. 3 Comparison graph for mechanical efficiency 

 

The comparison of smoke emission between 100% diesel with different simarouba bio-fuel blends with 

diesel is shown in graph no.4. We can notice that initially in the no load condition the emission of 10% 

simarouba blend with diesel has lowest emission and the 100% diesel lies slightly above this value and the 
100% simarouba bio-diesel has the highest level of emission. As the load goes on increasing the emission 

of all the blends of simarouba gives higher emission compared to 100% diesel. At full load condition 60% 

simarouba blend with diesel is seen to give out maximum emission according to the reading acquired from 

opacity meter. 
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Graph No. 4 Comparison graph for smoke emission. 

 

It was seen that in all the cases the performance of the simarouba bio fuel was comparable with that of the 

diesel. With proper research and modification to the engine design and in auxiliary system settings the 

performance is believed to further improve, making it suitable alternate fuel that is sustainable and easily 

available. 

 

CONCLUSION 
 By calculation we found that the frictional power is least for a blend of 20% simarouba bio-fuel 

with diesel and the maximum frictional power was found when 80% bio-fuel with diesel is used. 

The frictional power for diesel found to be lie between 100% simarouba bio-fuel and 60% 

simarouba bio-diesel blend. 

 The mechanical efficiency was found to decrease with the increase in simarouba bio-fuel ratio 

with diesel. But in initial blends diesel has the better mechanical efficiency. 

 As we found that the simarouba bio-fuel blends with diesel have more emission levels than pure 

diesel. 

 The thermal efficiencies of the all the simarouba blends are found to be comparable to diesel and 
found to exist in a narrow range. 
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