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Abstract

Nowadays, research in the field of internal combustion engines pursues two main goals: reducing pollutants and
fuel consumption. In this regard, diesel engines are considered for various applications due to their higher
efficiency and torque. The purpose of this study, conducted on a four-cylinder diesel engine, is to simulate fuel
combustion to compare the effects of gasoline premixed fuel on performance parameters and emissions in
compression ignition engines. For this purpose, the engine was simulated under three load conditions: 25%, 50%,
and 75% of full load, at an engine speed of 1300 rpm. For simulation, computational fluid dynamics and chemical
kinetics coupling was used with the help of AVL Fire software. The results obtained from the numerical model
indicate that computational fluid dynamics coupled with chemical kinetics can effectively predict the engine's
behavior under gasoline fumigation conditions. it was determined that the maximum difference between the
experimental and numerical mean effective pressures is less than 6.2% and the pressure curve of fumigation
modes was close to pure diesel mode. Also, gasoline fumigation causes a partial delay in the start of combustion, a
decrease in the maximum pressure value, a delay in ignition, and a decrease in the rate of heat and temperature
release during combustion. The trend of emission exhaust under gasoline fumigation had a relatively good
quantitative and qualitative agreement with the laboratory results.
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