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Abstract: The main issues are considered in this topic: the mathematical model to determine the optimum composition of ethanol and petrol mixture; the foundation of the methodology to determine the octane number of petrol-ethanol mixtures; the creation technology of the preparation of the stable petrol-ethanol-water compositions; preparation of the technology of the alcohol mixtures for the spark ignition engine fuel.
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1. Introduction

The objective of the theoretical research is to define the possible spark ignition (SI) engine actual heat cycle changes using the alcohol fuel mixtures (ethanol with petrol). The heat calculation is based on the classical theory of thermodynamics, exacting it by the correcting ratio of the real working cycle of the SI engine. The ratio considers the losses of gas because of the hydraulic intake manifold resistance, heat losses because of the of the intensive cooling of the combustible mixture in the mixing chamber and the overlapping of the gas distribution phases, pressure losses because of the mechanical friction, the changes of the lower heating value (LHV) of the fuel [1, 2]. The move to unleaded fuels caused many changes in engine design. As example, unleaded petrol produced excessive exhaust valve wear in engines designed to burn leaded petrol. These problems it possible to solve by using of alternative fuels, which like unleaded petrol, contain no lead Pb and thus do not provide a protective coating for the valve seat (for increasing hardness). Unleaded petrol tend to have lower octane number, 87 to 91, than do leaded petrol. Thus, additives, oxygenated compounds such as alcohol (methanol, ethanol), methyl tertiary butyl (MTBE), and ethyl tertiary butyl (ETBE), are mixed with petrol to increase octane number. It is necessary to note that the alcohols and their derivatives degrade the rubber and plastic components of engine fuel supply system [3, 4]. 

It is doubtful that the automobile and engine manufacture could find the economic (and other) incentive necessary to develop alternatively fuelled products strictly on their own volition. 

2.1. Preconditions and means for resolving the problem

 The theoretical calculations of the engine heat cycle were made for three types of fuel: petrol, 14% ethanol-petrol (M3) mixture and 25 % ethanol-petrol (M2) mixture. The authors, applying the classical calculation methods for the alcohol fuel, evaluate by the correcting ratio of the physical and chemical properties of the alcohol, different from those of petrol: heating value, heat evaporation, octane number and chemical composition.

The changes of the equivalence air/fuel ratio, depending on the crankshaft revolution n and the working load conditions are also considered for the calculations of the theoretical working cycles of the engine:

1. When n = 1000 rev/min, then (=0,85 (idle engine operation);

2. When n= 1600-2500 rev/min, then (=1,05 (medium load operation);

3. When л== 4500 rev/min, then (=0,95 (maximum power operation).

According theoretically derived SI engine speed characteristics for various fuels it is necessary to stress, that the spark ignition (SI) engine developed torque Me working on alcohol mixtures M2 and M3, is 3-5% greater than that of the petrol.

The theoretical analysis of the SI engine heat balance defined that the work with the alcohol blends leads to the increase of the volume of heat, used for cooling, by 10% as compared with petrol, and the volume of heat, exhausted with emissions, decreased by 6%.







