Ethanol does have promise as an alternative to gasoline
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In ethanol, has emerged as a promising substitute for diesel engines, presenting a wide range of advantages and prospects in the quest for sustainable diesel engine operations. Ethanol is recognized as a low-emission fuel due to its derivation from renewable sources like corn, sugarcane, or cellulosic feed-stocks. By incorporating ethanol into diesel fuel blends, the overall carbon footprint of the engine can be reduced, thereby helping to mitigate climate change. Nevertheless, there are specific challenges and considerations associated with the practical application of ethanol in diesel engines. The primary limitations of ethanol in diesel engines include its relatively low energy content, lower cetane number, potential phase separation issues, as well as lower lubricity and viscosity properties. However, there are strategies available to overcome these challenges. One approach involves the implementation of an inline static mixer, which helps prevent phase separation and ensures a more homogeneous mixture of ethanol infused diesel blend. Additionally, a cetane number enhancer can be utilized to effectively manage and improve the cetane value of the ethanol infused diesel mixture, addressing the issue of lower cetane number. The experimental results demonstrate that the incorporation of ethanol inside the diesel fuel leads to a retardation [lull] in the ignition timing of the blend and a reduction in peak pressure values. This is attributed to the elevated enthalpy of vaporization of ethanol, which diminishes the temperature of the blend, consequently leading to a delay in ignition. However, when a cetane number enhancer is added to the blend, both the ignition timing and pressure values approach those of pure diesel fuel. This phenomenon can be ascribed to the capacity of the cetane number booster to decrease the ignition delay of the blend. Conversely, when ethanol is introduced to the diesel without a cetane number enhancer, the ignition delay is prolonged, leading to a reduction in the duration of combustion and, subsequently, a decrease in heat release. However, with the addition of the cetane number enhancer, the rate of heat release becomes closer to that of pure diesel because of increase in combustion duration. The incorporation of ethanol into diesel fuel leads to a rise in the brake specific fuel consumption of the mixture. This can be primarily attributed to the lower energy 52 content of ethanol. However, by escalating the proportion of the cetane number booster in the mixture, this value can be decreased because of the improved combustion duration. Similarly, the incorporation of ethanol into diesel results in an elevation in the brake thermal efficiency, and this value further improves with rising the proportion of cetane number enhancer. This enhancement can be credited to the delay in ignition caused by the substitution of ethanol, which reduces the available time for heat loss. At lower loads, the incorporation of ethanol in diesel results in increased emissions of hydrocarbon (HC) and carbon monoxide (CO). However, as the load increases, this increment in emissions diminishes. The possible explanation for this phenomenon lies in the high value enthalpy of vaporization of ethanol, which generates a cooling effect during the combustion process. This cooling effect can lead to incomplete combustion, thereby increasing the emissions of HC and CO. Ignition delay may also contribute to this effect. However, when a cetane number enhancer is added to the blend, these emissions tend to decrease. As the load increases, the emission of nitrogen oxides (NOx) also tends to increase. However, when ethanol is added to diesel, this emission is reduced. The significant enthalpy of vaporization of ethanol contributes to lowering the peak temperature inside the cylinder, thereby resulting in a decrease in NOx emissions. Furthermore, when a cetane number enhancer is introduced to the blend, the NOx emissions are comparatively reduced, particularly at higher loads. As the load increases, the emission of smoke exhibits a parallel pattern, indicating a corresponding increase. However, the addition of ethanol slightly reduces the smoke emission at higher loads. On the other hand, the impact of the cetane number enhancer on smoke emission is minimal, with only a slight effect observed. Future Scope Future research should focus on comparing the impact of various cetane number enhancers in the blend and determining the most effective one. Additionally, studies should be conducted to explore additives that can mitigate the corrosive nature of ethanol.
Source: Advantage CP - UTNIF 2023 · UTNIF · 2023




