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Abstract— This study is to investigate the variation of the 

engine performance and exhaust emission of a single cylinder 

spark ignition engine. An engine running with gasoline, 

ethanol and ethanol gasoline blends E5, E10, E20, E40, E60, 

and E80. Effects of engine speeds between 4000 to 8000 rpm 

with intervals of the 1000 rpm at full throttle, on the engine 

performance and the emission characteristics are 

investigated. For the ethanol content in the blend up to 40% 

power, torque, BMEP increased due to better combustion but 

for more than 40% it reduced due to lower heat content of the 

ethanol, for all blends BSFC, CO2 increased and CO and HC 

reduced. 
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I. INTRODUCTION 

Upcoming energy crises, increasing prices, demand for the 

fuel and stricter emission norms world turns towards the 

alternative options, the most feasible way to meet this 

growing demand and prices is to use the alternative fuels. One 

of this is ethanol. Ethanol is Hydroxyl derivative of the 

ethane, which having chemical formula C2H5OH.   As a fuel 

ethanol has some advantages over gasoline like antiknock 

characteristics and better combustion. Ethanol can be used as 

an additive for the gasoline or pure fuel. Gasoline ethanol 

blends including ethanol at low proportions can be used 

without any engine modification but pure ethanol requires 

major modifications to the engine design and fuel system. 

Ozsezen et al. (2011) compared the test results obtained with 

the use of alcohol-gasoline blends (5 and 10 percent ethanol 

by volume) to test results of pure gasoline and concluded that 

when the vehicle fueled with ethanol-gasoline blends, the 

peak power increases by 2.2% and 1.1%, while fuel 

consumption increases by 5.2% and 5.5% respectively for the 

E5 and E10. Tangka et al. (2011) had suggested some 

recommendations for modification of the standard SI gasoline 

engine to run successfully on gasoline/bio ethanol blends. 

These include advancing the engine timing and increasing the 

compression ratio. Bio ethanol is lower energy fuel than 

gasoline. Nazzal (2011) had tested the SI engine for 12% 

ethanol and 6%ethanol with gasoline and reported that 6% 

ethanol blend is better in performance than that of the 12%. 

Costa et al. (2010) had tested FIAT engine and reported that 

for speeds over 4000 rev/min, the use of hydrous ethanol 

resulted in higher torque and BMEP in relation to gasoline 

ethanol fuel blend. 

II. EXPERIMENTAL PROCEDURE AND EQUIPMENTS 

In this study the blends were prepared on volume basis. 

Ethanol was blended in gasoline in concentration of 5%, 10%, 

20%, 40%, 60%, 80% and these blends are known as E5, E10, 

E20, E40, E60, and E80. Base gasoline is E0 and ethanol 

considered as E100. The purity of the ethanol used for these 

experiments was 99.99%. A single cylinder four stroke spark 

ignition engine was used. Tests were carried out at WOT 

condition. The specifications of the engine are given in Table 

I. The tests were performed at 4000, 5000, 6000, 7000 and 

8000 rpm at wide open throttle (WOT) condition and exhaust 

emission were measured by using Multi-gas Analyzer 

NETEL (I) Ltd., model no NPM-MGA-2. 

Sr. No. Particulars Data 

1 Manufacturer Bajaj Kawasaki 

2 Model K TEC 

3 No. of Cylinder 01 

4 Cubic Capacity 100 

5 Bore 50 mm 

6 Stroke 50.6 mm 

Table 1. Test engine specifications 

 
Fig. 1: Test engine 

III. RESULTS AND DISCUSSIONS 

 
Fig. 2: Variation of power with engine speed 

As the ethanol content in the blend increases up to 40%, 

power increases. The heat of evaporation of the ethanol is 

higher than that of the gasoline, high heat of evaporation 

provide cooling for the fuel air charge, hence the density 

increases, due to this more fuel enters in the engine and power 

output increases. But for more than 40%, power continuously 

reduces for all speeds due to lower heat content of the ethanol 

power decreases. As compared to gasoline, minimum 

reduction in power (33.07%) at 8000 rpm and for E100, while 

maximum rise in power (4.23%) at 8000 rpm for E40. 
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Fig. 3: Variation of torque with engine speed 

Due to the addition of ethanol the octane number 

raised. Therefore, antiknock behavior improved and allowed 

a more advanced timing that result in higher combustion 

pressure and thus higher torque. Here considerably decrease 

in the torque for the E60 to E100 because torque output 

directly related to the energy input. As the ethanol content in 

the blend increases energy content decreases and torque 

decreases. Up to E40 there is improvement in the 

consumption which is responsible for the increases in torque. 

Maximum increase in the torque is about 4.17% at 6000 rpm 

while maximum reduction about 36.14% for E100 at 8000 

rpm.  

 
Fig. 4: Variation of BMEP with engine speed. 

BMEP is directly proportional to the torque output 

and is a power produced per cycle as a function of the engine 

size. As the ethanol content in the blend increases up to 40% 

the BMEP increases and ethanol percentage greater than that 

of 40% the BMEP decreases. Here Maximum BMEP is 4.71 

% at 6000 rpm while minimum value of the BMEP is 

about36.15% as compared to gasoline. 

 
Fig. 5: Variation of BSFC with engine speed 

The specific fuel consumption is increases as the 

ethanol content in the blend increases due to the lower heating 

value of the ethanol as compared to the gasoline. Heating 

value of gasoline 10240 Kcal/kg while ethanol having 

7122Kcal/kg. Here considerable increase in the fuel 

consumption as increase in speed and percentage of the blend, 

for speed 8000rpm and for E100 blend maximum increase in 

the fuel consumption is about 19.31% more as compared to 

the gasoline. 

IV. CONCLUSION 

 Torque, power, BMEP increases up to the E40 due to the 

better combustion and more density of the fuel, but for 

more than E40, power, torque and BMEP decreases, 

because of the lower heat content of the ethanol as 

compared to gasoline. 

 Specific fuel consumption increases for all blends and for 

all speeds, due to higher density of the ethanol more fuel 

will be used. 
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