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ABSTRACT: Using renewable alternative fuel such as biodiesel in the diesel engines has long been advocated for. 

The aim of the study was to experimentally investigate and compare the performance in terms of fuel consumption rate, 

brake power, mechanical efficiency of a diesel engine individually fuelled by sole coconut oil biodiesel and diesel.   All 

the tests were conducted using a test rig at different engine loads of 0, 25, 50, 75 and 100%. Results of the test revealed 

that fuel consumption rate of the engine when it was fuelled by coconut oil biodiesel were 3.651, 4.058, 4.465, 3.113 and 
1.76litres/h and were 2, 1.55, 1.10, 1.06 and 1.02litres/h when the engine was fuelled by sole diesel  at the respective 

aforementioned engine loads. The brake powers  of the engine when biodiesel was used were found to be lower than when 

diesel was used at each load  The mechanical efficiencies of the engine when biodiesel was used were found to be slightly 
lower at each load than when diesel was used.  The fuel consumption rates of the diesel engine when fuelled individually 

with sole biodiesel and sole diesel were found to vary with load, brake power and mechanical efficiency of the engine. 

Brake power was also found to vary with load when the engine was fuelled individually with sole biodiesel and sole diesel. 
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The choice of diesel engines as power sources in 

preference to gasoline engines is because, gasoline 

engines consume so much fuel with high exhaust 

emissions like carbon dioxide and un combusted 

hydrocarbon (Adaileh and AlQdah, 2012).Most 

countries meet their energy needs with fossil fuels such 

as petroleumbut as the population increases, the 

demand of the use of fossil fuel increases and this leads 

to imminent exhaustion of the fossil fuel sources 

(Puneet and Sharma, 2015). According to Tutunea and 

Dumitru (2017), the increasingly use of fossil fuels in 

the world by burning to produce energy or power, 

hampers the environment by the emissions of gases 

that are responsible for global warming and also affect 

our health. To forestall this, researchers are keenly in 

search of other feasible energy.  Biodiesel has been 

seen as a dependable energy resource as a result of its 

renewable nature which can be used as a sole or in 

blends with petroleum.  However, Friso (2014) 

reiterated that the use of sole biodiesel shows laudable 

environmental achievement, despite the non-

feasibility of using it as a whole at present as result of 

economic implications. The need to know biodiesel 

performance benefits is very imperative. However this 

need has necessitated some researchers to carry out 

comparative performance analysis of diesel engine 

fuelled with biodiesel produced from different sources 

and diesel by Naik and Balakrishna (2019),Jindal et 

al., (2010),Ashutosh et al., (2013), Nidal and Khaled 

(2015),  Ghosh and Dutta (2012),Mamilla et 

al.,(2013), Hao et al.,(2016), Al-dawody and Al-

Farhany (2018), Kolhe et al., (2014), Dharmadhikari 

et al.,(2012),Kumar and Sharma (2016), 

Ramakrishnan et al., (2018), Hevandro et 

al.,(2017),Fallahipanah et al.,(2011),  Ahmed et al., 

(2016),Maharana and Chnadra (2015), Hurdogan 

(2016),Harinathareddy et al.,(2013), Elango and 

Senthilkumar (2011), Mamilla (2013),  Musa et 

al.,(2016a). 

 

Performance evaluation of a diesel engine run on 

coconut oil based biodiesel and its blends has been 

carried out by Musa et al., (2016a). Nevertheless, 

emphases were on brake specific fuel consumption in 

relation to engine load and brake power, mechanical 

efficiency, in relation to engine load and brake power. 

Fuel consumption rate was deemphasized. According 

to Watson et al., (2008), fuel consumption is one of the 

common indices used to determine the efficiency and 

performance of a diesel engine. This study therefore 

focuses on fuel consumption rate and its relation to 

engine load, brake power and mechanical efficiency of 

the engine. More so, on brake power in relation to 

engine load using sole coconut oil biodiesel in 

comparison to  sole diesel in fuelling diesel engine. 

 

MATERIALS AND METHODS 
Diesel fuel bought from retail market of Nigerian 

National Petroleum Cooperation (NNPC) and 

biodiesel produced from coconut oil and characterized 

by Musa et al., (2016b) were used for this study. The 

test rig shown in plate I (Musa et al., 2016a)   was used 

to carry out test. It includes   GD411 diesel Honda 9.0 

an air cooled, 4-cycles, single cylinder and 9 horse 
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power engine manufactured by Honda Motor 

Company, Japan, coupled to dynamometer, equipped 

with sensors, data acquisition and digital display 

systems as stated by Musa et al.,(2016a). 

 

 
Plate I: Test Rig (Musa et al., 2016a). 

 

Experimental   procedure: The engine was run for 30 

minutes (Savariraj et al., 2013) with diesel fuel at 

constant speed of 1000rpm which was measured by 

digital Tachometer. The engine load was applied by 

employing dynamometer that was coupled to it. The 

fuel consumption rate was measured using   a glass 

burette and stopwatch.  After completing the 

experiment with   diesel, the engine was run with   

coconut oil biodiesel (Musa et al., 2016a).  Each test 

was repeated five times and the average readings were 

used for calculation and analysis. The performance 

parameters determined, include fuel consumption rate, 

engine load, brake power and mechanical efficiency. 

 

RESULTS AND DISCUSSION 
The variation of fuel consumption rate of the engine 

when it was run with biodiesel and diesel with engine 

load is shown in figure 1.It can be seen from figure 1 

that   when the engine was fuelled with biodiesel and 

made to run, the fuel consumption rate initially 

increased with increase in engine load and finally 

decreased sharply with increase in engine load. It can 

also be seen from figure 1 that when the engine was 

fuelled with diesel and made to run, the fuel 

consumption rate initially decreased sharply and then   

steadily with increase in engine load. The fuel 

consumption rates of the engine when biodiesel was 

used are higher at each load than when diesel was used. 

Fuel consumption rate increase with increase in engine 

load could be attributed to increase in fuel conversion 

efficiency (Madalli, 2018).  

 

Fuel consumption decreased with increase in  engine 

load  could be as a result of  the increase percentage of 

required fuel  for the engine operation was less than 

the increase percentage of brake power because of 

relatively less portion of the heat losses at higher 

loads(Che, 2018).  

 

 
Fig 1.  Variation of fuel consumption   rate of the engine when it 

was run with biodiesel and diesel with engine load. 

 

The variation of fuel consumption rate of the engine 

when it was run with biodiesel and diesel with brake 

power is shown in figure 2. 

 

 
Fig 2.  Variation of fuel consumption rate of the engine when it 

was run with biodiesel and diesel with brake power. 

 

As can be seen from figure 2 that the fuel consumption 

rate of the biodiesel fuelled engine initially increased 

and later decreased with increase in brake power. It can 

also been seen from figure 2, that fuel consumption 

rate decreased with increase in brake power when the 

engine was fuelled with diesel.  

 

The brake powers of the engine when biodiesel was 

used were found to be lower than when diesel was used 

at each load. The variation of fuel consumption rate of 

the engine when it was run with biodiesel and diesel 

with mechanical efficiency is shown in figure 3. 
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Fuel consumption rate of biodiesel fuelled engine 

increased steadily and decreased steadily with increase 

in the mechanical efficiency of the engine as evident 

in figure 3.   

 

 
Fig  3.  Variation   of  fuel consumption rate of the engine when it 

was run with biodiesel and diesel with mechanical efficiency. 

 

Also evident in figure 3, the fuel consumption rate of 

the engine fuelled with diesel decreased with increase 

in mechanical efficiency of the engine. The 

mechanical efficiency of the engine when biodiesel 

was used was found to be slightly lower at each load 

than when diesel was used. The variation of brake 

power of the engine when it was run with biodiesel and 

diesel with engine load   is shown in figure 4. 

 

 
Fig  4. Variation   of  brake power of the engine when it was run 

with biodiesel and diesel with engine load. 

 

Figure 4 revealed that the brake power of the engine 

fuelled with biodiesel increases with increase in engine 

load. Moreso, revealed that the engine   fuelled with 

diesel exhibit similar behavior. The brake power of the 

engine when biodiesel   was used, were found to lower 

than when diesel fuel was used. However this can be 

hinged on remark that uneven combustion 

characteristics of biodiesel fuel reduced the engine 

brake power (Muralidharan and Vasudevan, 2011). 

 

Conclusion: Based on the result obtained from this 

research work, it can be concluded that: the fuel 

consumption rates of the engine when biodiesel was 

used are higher at each load than when diesel was used.  

The brake power and mechanical efficiency of the 

engine when biodiesel was used were found to be 

lower than when diesel was used at each load. The 

brake power of the engine when biodiesel was used, 

were found to lower than when diesel fuel was used. 

However, it is feasible to use sole biodiesel to fuel and 

power diesel engine. 
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