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Highlights 

► Adding bioethanol into diesel fuel with a concentration of 6%, increase the torque 

and power of this fuel compared to pure diesel fuel by 3.8%. For this fuel, the 

acceleration of the engine block, increase by 4.79% compared to pure diesel. Despite 

the increase in power for the E6 (6% ethanol), some irregularities and non-uniformity 

of engine working are created. It can be concluded that increasing the ethanol 

concentration more than 8% in diesel fuel, the ignition delay rises and irregularities 

of engine performance increases. Forthemore, the fluctuation of pressure inside the 

cylinder increases, and is causing knocking.  

Importance 

► Present study aimed to evaluate the effects of bioethanol on power, combustion 

and vibration of engine and the possibility of using as fuel in diesel engines. Previous 

conducted studies are about the knocking detection, vibrations and modeling of two 

or four-stroke diesel and gasoline engines. The investigation for blends of biodiesel 

and bioethanol and their vibrations is not done in the world, so far. Therefore, 

considering to the biodiesel and bioethanol production in Iran, this study should be 

carried out. 

Introduction (Hypothesis and aims) 

► Ethanol is important as a renewable fuel in different countries and it is produced 

from plant cellulose, sugar and starch. Ethanol is a renewable fuel because it is plant- 

based and it has oxygen in its molecular structure. For combustion, it is required less 

oxygen than the diesel gasoline fuel and so has fewer pollutants. Ethanol has a high 

octane number and therefore as an octane enhancer used in spark ignition engines. 

Ethanol is used as one of the most important components of biodiesel as fuel in 

compression ignition engines. Adding ethanol to diesel fuel improves its properties 

and reduce emissions. Considering to the importance of reducing fossil fuel 

consumption in the Iran like other countries, a trend toward renewable energy is 

obvious. It should be noted that the ethanol and methanol are the most important 

components of alternative fuels particularly biodiesel. 
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Other Information (including tables and figures) 

 
Figure 3-2- The engine net power diagram of the different fuel blends for 1600, 1700, 1800, 1900 

and 2000 rpm.  

 

 

 
Figure 3-4- Diagram of resultant average acceleration for different fuel blends at engine speed of 

1600 to 2000 rpm.  


