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Abstract 

 

Automobile have become a very important part of our modern life style. And it runs on fossil fuel. But the excessive use of fossil 

fuels will very soon lead to the energy crises so the future of automobile based on fossil fuels has been badly affected by two 

major problems. That is less availability of fuel and environmental degradation. So it is very important to found some new 

renewable non-polluting alternative fuels to ensure the proper and safe survival of internal combustion engines. In present study 

we evaluate the performance of four stroke single cylinder spark ignition engine with ratio of 10%, 20%, 30%, 40% and 60% of 

methanol and gasoline by volume. Performance parameters (brake thermal efficiency, brake mean effective pressure, TFC and 

SFC) were determined at various loads on engine with methanol blended gasoline. The comparison was made on performance of 

conventional SI engine with pure gasoline operation. As a result, brake thermal efficiency and brake mean effective pressure 

showed improved performance when compared with pure gasoline performances. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Automobile emission is one of the major factors that causes many environmental problems. This is because of the incomplete 

combustion of pure conventional gasoline we are using. The future availability of the crude oil is also at risk. Many measures 

have been taken by the government against this but none is much effective. So the need of alternate fuel become very essential. 

Many studies have been conducted worldwide on alternate fuels like paraffinic fuel and oxygenated fuels. And the studies 

suggest that alcohol blended gasoline made large reduction in the particulate emission. 

Here in this experiment we tried to change the composition of fuel by blending of methanol with gasoline in a suitable amount 

to improve the performance of engine. Here we are investigating and comparing the performance of an SI engine working on 

different percentages of methanol in gasoline and pure conventional gasoline. The percentages we selected for the blending are 

M-10 (10% methanol and 90% petrol), M-20 (20% methanol and 80% petrol), M-30 (30% methanol and 70% petrol), M-40 

(40% methanol and 60% petrol), M-60 (60% methanol and 40% petrol). 

Methanol has many fuel properties that make it cleaner burning in gasoline engines. Besides containing oxygen for cleaner 

fuel combustion, the methanol also has a high blending octane for smoother burning, a lower boiling temperature for better fuel 

vaporization in cold engine operation, the highest hydrogen to carbon ratio for lower carbon intensity fuel, and no Sulphur 

contamination which can poison the vehicle’s catalytic converter. These unique blending properties allow oil refiners or gasoline 

blenders to produce cleaner burning gasoline that reduces vehicle emissions that are precursors to ozone and particulate matter 

(PM) in the ground level atmosphere. Blending high octane methanol also replaces aromatic compounds normally used for 

increasing octane in gasoline, but which also contribute to toxic emissions in the vehicle’s exhaust.  

Methanol, CH3OH, is the simplest of alcohol and originally produced by the destructive distillation of wood. However, 

methanol can be produced from many fossil and renewable sources which include coal, petroleum, natural gas, biomass, wood 

landfills and even the ocean. 
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II. METHODOLOGY 

In this study the experiment was performed on single cylinder, 100cc, four stroke SI engine. And the major components used for 

the loading machine are ball bearing, sprocket and chain drive, lead screw, spring balance and frame. 

At very first all different blends were prepared in laboratory and lubricating oil is added in sufficient ratio with gasoline The 

engine was started and allowed to warm up for a time period of 10 – 15 min. Test were performed at constant speed and varying 

loads for each individual blends. Before testing with new blend the engine was allowed to run for sufficient time to consume the 

whole remaining fuel from previous blending. At first the time for 10cc fuel consumption of different blends (gasoline, M-10, M-

20, M-30, M-40 and M-60) under different loading conditions (0, 2, 4, 6, 8 and 10kg) at constant speed are noted. For getting an 

average value of result from each blending the test were performed four times for each mixture.  

And from the fuel consumption time we obtained for different blends, the Specific fuel consumption (SFC), Total fuel 

consumption (TFC), and Brake Thermal Efficiency (ᶯbth) are calculated from the below equations. 

Specific fuel consumption, SFC     =      
𝑇𝐹𝐶

𝐵𝑃
 

Total fuel consumption, TFC         =     
10

𝑡
×

3600

10^6
×ρ 

Brake thermal efficiency, Ƞbth      =     
𝐵𝑃 ×3600 ×100

𝑇𝐹𝐶 ×𝐶𝑉
 

III. RESULTS AND DISCUSSIONS 

From the experimental investigation conducted for different methanol blends (gasoline, M-10, M-20, M-30, M-40 and M-60), 

the time taken for 10cc fuel consumption is noted, and from the noted values, the values for brake thermal efficiency, specific 

fuel consumption and total fuel consumption are calculated. The variations in the values for different blends are shown in the 

graphs below. 

 
Fig. 1: SFC vs BP 

Specific fuel consumption is defined as the fuel consumed for one kilowatt power generation in one hour. SFC decreases when 

load increases. SFC is always least for full load condition. The graph shows that at full loading condition the specific fuel 

consumption for M-60 is least. And the SFC decreases as the methanol percentage in the gasoline increases. So the SFC is least 

for M-60 at all loading conditions.  
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Fig. 2: TFC vs BP 

Total fuel consumption is defined as the quantity of fuel consumed by the engine per unit time while a certain power is 

developed by the engine. As shown in the graph above, total fuel consumption is increases with load but specific fuel 

consumption decreases because it is function of total fuel consumption and brake power. It can be also inferred that the fuel 

consumption decreases as the methanol percentage increases and it is minimum for the M-60. 

 
Fig. 3: Brake Thermal Efficiency vs BP 

Brake thermal efficiency is defined as the gain of output from given input energy. The input energy is heat. As we know that 

increase in input heat energy increases the efficiency of the engine. Here we tested for various blending of methanol with 

gasoline and as a result we come to know that blends of methanol showing higher thermal efficiency when added in ratio of 60% 

methanol and 40% gasoline that is M-60 as shown in the graph. 
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We can see that the brake thermal efficiency is increasing with increasing load. The graph plotted for comparison show that 

thermal efficiency for M-60 is highest at full load condition but other blends are showing comparatively lower performance. 

IV. CONCLUSION 

The concept of blending of methanol with petrol for a SI engine has been implanted successfully to a 100cc 4 stroke engine. 

After the experimental set up the engine was tested under all the following conditions: petrol, M10, M20, M30, M40, M60. 

The test has been conducted on no load and different loads maintaining the speed at 1500 rpm. Testing this engine at higher 

speeds has resulted in uncontrollable vibration. It is found from the performance characteristics that the SFC decreases with 

increase in the methanol blend. And there is also a slight decrease in the TFC with increase in the methanol percentage. On the 

other hand, brake thermal efficiency increases as methanol percentage increases. Since the latent heat of evaporation of methanol 

is higher than that of gasoline, during compression process, the fuels contain methanol will absorb more heat from combustion 

chamber and eventually, the pressure of the combustion chamber will be decreased accordingly. Relying on above statements, 

during the compression process, the pressure of such compression chamber will be decreased compared with when pure gasoline 

is used in combustion.  Therefore, we can conclude that the experimental study indicates a slight improvement in the 

performance when the engine is running with methanol blended with petrol. 
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