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ABSTRACT 

Locally available ethanol in a Nigeria city was tested as fuel on a gasoline engine generator, 450VA rating. The 

performance of the engine using ethanol was compared to its performance when using petrol and petrol – ethanol 

mixture fuels at room temperature (30
o
C). Experimental results show that maximum power output was recorded by 

using petrol fuel. Not withstanding, the performance of the engine using ethanol and petrol-ethanol mixture fuels 

were found to be closely similar to its performance using petrol fuel despite no modification to the engines 

carburetor. This shows that locally available ethanol is an effective fuel in running small gasoline engine in Nigeria. 

Hence development of ethanol industry in Nigeria is highly recommended. 

 

Significance 

The significance of the present study is that it has revealed the availability of ethanol in Nigeria and the potential of 

the locally available ethanol as an alternative fuel in internal combustion engines. 
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1. 0 INTRODUCTION 

 

In internal combustion engines, the source of heat is the chemical energy of fuel. This energy is released during 

chemical reaction of fuel with oxygen. These engines are run on liquid fuels or gaseous fuels. In petrol engines, for 

example, liquid fuels such as petrol, ethanol, and mixture of petrol and ethanol or gaseous fuel such as natural gas 

can be utilized to run such engines. The combustion process takes place in a controlled manner in some form of 

combustion chamber after initiation of combustion by means of an electric spark (Eastop and McConkey,1993). 

Proportionate masses of air and fuel enter the combustion chamber where the chemical reaction takes place, and 

from which the products of combustion pass to the exhaust. 

Generalization is not possible on the selection of fuels, since the fuel used and its necessary firing equipment depend 

on the particular application, the practical circumstance and economic consideration (Eastop and McConkey, 

1993).Therefore the objective of the present study is to assess the performance of gasoline engine using locally 

available ethanol and commercial grade petrol as fuels.  

 

2 LITERATURE REVIEW 

3  

The use of ethanol as a substitute or an alternative for gasoline fuel is not new. In 1872 when Nikolaus Otto invented 

the internal combustion engine ethanol at 180- 190 proof was the specified fuel used since gasoline was not 

available (Mathewson, 1980).  Also, visionary inventors like Henry Ford and Rudolf Diesel expected that their new 

machines would run on fuels derived from plants, but cheap petroleum proved more popular (Sparks, 2005). 

Availability of cheap gasoline put a stop to further progress on the use of bio- fuels in the early period until the oil 

crisis of 1973 rekindled interest in the quest for alternative fuels for internal combustion engines.  
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The most important advantage of ethanol fuel is that it is a renewable energy source like any other bio- fuels when 

compared to limited resources of petroleum (Erdogan and Mohammed, 1999). Other advantages include the ability 

of bio- fuels origin to fight   global warming by producing fewer green house gases such as carbon dioxide than 

petroleum fuels. They also cut emissions of other toxins like nitrogen oxide, which contribute to rising rates of 

respiratory diseases in many cities (Sparks, 2005).  

 Machines powered by petroleum fuels are used for many purposes in both urban and rural areas of the world, but 

the supply of    fuels of petroleum origin is limited. Also, increase in the price of crude oil in recent years and the 

political instability that endangers oil supplies now make it imperative for new alternative source of energy to fossil 

fuels (NNPC, 2005; DeGaspari, 2003; FRN, 2000).  

In recent years, the use of biofuels is becoming more popular in countries across the world as   fuels in internal 

combustion engines (Theil et al., 2005). Despite the above fact, the use of ethanol as fuel is not yet been practice in 

Nigeria.  Earlier studies have revealed the potential   for biomass  ethanol fuel project in Nigeria (Malgwi et al., 

2003) and the environment impact assessment of a ethanol fuel plant in Nigeria (Sanyaolu et al., 2002). The 

potential of the country for the production of variety of crops that can be used for the production of ethanol is also 

available in literature (Manyong et al., 2004).  

Advances in bio-diesel production, use and quality assessment have been highlighted in seminars (Bobboi et al., 

2005) organized within the country. Also, issues relating to the development in bio-ethanol fuel production, use and 

its potential as an alternative fuel in developing countries have been discussed in other forum (Ngala et al., 2006).  

Moreover, price increase of fuels of petroleum origin is common and frequent in Nigeria (FRN, 2000; NNPC, 2002) 

as reflected in tables 1 and 2. And many machines such as motor vehicles, motorcycles, grinding machines and 

electric generating set among others are usually powered by the use of these fuels. This has created a continuous 

increase in domestic consumption of petroleum products in recent years (CBN, 2001). Hence, the need for 

assessment of alternative fuels in Nigeria cannot be over emphasized.  

  

Table 1: Gasoline Price Adjustment Since 2000 

       Date                 Former Price                      New  Price                              Percentage 

                                  (N/liter)                              (N/liter)                                Change (%)        

 June 1, 2000               20.00                                  30.00                                         50 

June 8, 2000                30.00                                  25.00                                       16.60 

June  13, 2000             25.00                                  22.00                                          12 

Jan. 1, 2002                22.00                                   26.00                                       18.70 

June 20, 2003            26.00                                    40.00                                       53.70 

July 9, 2003               40.00                                   34.00                                        17.50 

Oct. 1, 2003               34.00                           38.5 & 42.00                                    28.20 

May 29,2004             42.20                                   49.90                                         19.00 

Jan. 2005                   49.90                                   50.50                                          1.0 

August, 2005            50.50                                    65.00                                        22.30           

Sources: (NNPC, 2005) 
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Table 2: Retail Price s of Nigeria’s petroleum Products (N/Liter) 

   Product      1973      1979      1986      1990      1991      1993      1994      1998      2000    

   Gasoline   0.095     0.153     0.395     0.51          0.6         3.25       11          20           22 

    Diesel       0.088    0.110     0.295     0.35          0.5          3.0         9            19           21 

    Kerosine  0.018     0.105     0.015     0.15          0.4          2.75        6           17           17 

    Fuel oil    0.026     0.054     o.190     0.30          0.5          2.50        9          12.5     12.5 

Sources: (FRN, 2000) 

 

3.0 EXPERIMENTATION 

3.1 Materials      
A gasoline engine generator with a carburetor fuel system, air cooled with 450VA rating (Model: Yamaha TG 650) 

was selected as the test engine. The fuel supply system was modified using burette, clamp, tube and clips so that fuel 

measurement could be made on a mass basis and the engine could be started on petrol fuel before switching to other 

fuels.  

Fuels used in the engine are petrol, ethanol, and a mixture of petrol and ethanol. The petrol used is the commercial 

grade available in filling stations in Nigeria, while the ethanol was bought from Maiduguri market. Mixture of petrol 

and ethanol was in the ratio one to one.   

Electric bulbs were used to put loads on the generator during operation while voltmeter and ammeter measured the 

voltage and the current in the circuit respectively.  Provision was made for a   switch, and a stop watch was used as 

timing device. The test rig is shown schematically in figure 1.  

3.2 Methods 

The electric generator set was started on commercial grade petrol and warmed up at a room temperature of 30
o
C. 

The readings for the fuel consumption rate, circuit voltage and load current while using petrol fuel were taken for 

each load after five minutes operation. A total number of five loads were tested for. The first reading was taken for 

100W, and then the modified fuel supply system is refilled. This process was repeated with addition of 100W load 

after each test. In all, 100W, 200W, 300W, 400W and 500W loads were used.  

The same procedures were repeated for a mixture of petrol and ethanol as a fuel, and ethanol alone as fuel for the 

same five loads setting.  The power output of the generating set for   each load tested  using different fuel was 

computed from the formula given by Nelkon,(1981); 

  P= VI cos θ 

Where  

 P= power (watts)  

 V = Circuit voltage (volts)  

 A= Load current (amps)  

 cos θ= power factor= 1  (for bulb)  
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4.0 RESULTS 

The results of the test are presented in tables 3, 4 and 5 using petrol, mixture of petrol and ethanol, and ethanol 

fuels respectively. 

Table 3: Results Parameters under Tested Loads using Petrol Fuel 

Operating 

Period (Min) 

Load 

(W) 

Fuel 

consumption 

(ml) 

Load current 

(A) 

Voltage 

(V) 

Powered 

(W) 

5 100 23.1  0.20 230 46.0  

5 200 24.8 0.55 190 104.5 

5 300 27.8 0.90 185 166.5 

5 400 31.5 1.25 180 225.0 

5 500 36.6 1.60 165 264.0  

 

Table 4:  Result Parameters under Tested Loads using Petrol and Ethanol Mixture Fuel 

Operating 

Period (Min) 

Load 

(W) 

Fuel 

consumption   

(ml) 

Load 

current 

(A) 

Voltage 

(V) 

Power 

(W) 

5 100 23.1  0.20 230 46.0  

5 200 24.1 0.50 190 95.0 

5 300 27.4 0.80 180 144.0 

5 400 31.1 1.20 175 210.0 

5 500 38.6 1.60 165 264.0  
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Figure 1: Schematic Diagram of Experimental Test-rig. 
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Table 5:  Result Parameter under tested Loads using Ethanol Fuel 

Operating 

Period (Min) 

Load 

(W) 

Fuel 

consumption 

(ml) 

Load current 

(A) 

Voltage 

(V) 

Power 

(W) 

5 100 23.3  0.20 230 46.0  

5 200 24.4 0.55 195 97.5 

5 300 27.4 0.80 180 144.0 

5 400 31.1 1.10 175 192.5 

5 500 36.9 1.40 165 231.0  

 

5.0 DISCUSSION 

Specific fuel consumption is one of the important parameters of engine performance. From the results of this study, 

fuel consumption varied depending on the load on the engine as reflected in tables 3, 4 and 5. When using petrol as 

fuel, the   specific fuel consumption of the engine was higher under 200W, 300W and 400W loads when compared 

to fuel consumption when using a mixture of petrol and ethanol, and ethanol fuels. Under these loads, the engine 

recorded the lowest fuel consumption when using a mixture   of petrol and ethanol. These results cannot be 

unconnected with the ability of ethanol to increase the octane rating of petrol fuel. This confirmed earlier report that 

ethanol is a high- octane fuel that can be blended with gasoline to improve performance (Detchon, 2004). 

Also, the variation in engine power in relation to the load shows that the engine tested produces higher power when 

using petrol as fuel and lower power when using ethanol as fuel. This can be attributed to the higher heating value of 

petrol when compared with ethanol (Mathewson, 1980) and the configuration of the engine since it is designed for 

gasoline fuel. At low load, the difference between computed powers is negligible. In general, the performance of 

ethanol and mixture of petrol and ethanol fuels are quite comparable to the performance of   petrol fuel in the 

engine. The variation in fuel consumption and power produced by the engine under different fuel types are small 

despite the fact that there was no modification to the carburetor. This result is similar to other research (Mathewson, 

1980) that reported that there may be no need for carburetor modification in small gasoline engine adopted for use 

with ethanol fuel.  

Moreover, the results of the present study indicate that locally produced ethanol compete favourably with other fuels 

when used as fuel in internal combustion engine. Utilizing ethanol to run electric generating set can enhanced rural 

development in many ways. Ethanol is a renewable energy sources which is produce in Nigeria through traditional 

and industrial methods (Malgwi, 2003; Sanyaolu, 2002).Hence, creating a domestic energy industry from agriculture 

would not only make ethanol cheap and more abundant, but also create jobs for the unemployed populace. 

6.0 CONCLUSION AND RECOMMENDATIONS 

The present study shows that locally available ethanol is an effective fuel in running small gasoline engine with no 

modification to the carburetor.  A mixture of 50% petrol and 50% ethanol showed an increased power output at 

lower fuel consumption. Though the maximum power was recorded by using petrol fuel, the engine performance on 

ethanol and mixture of petrol and ethanol were comparable to petrol fuel performance. Hence the development of 

domestic energy industry from Agriculture for the production of ethanol fuel is highly recommended. This will 

enhance rural development, create jobs and reduce importation of petroleum products.  
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