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Numerical investigation of different combustion chamber geometries and injection

angles in a direct injection diesel engine
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Abstract

Proper design of the combustion chamber geometry and selection of the optimal fuel injection angle are
key factors in reducing fuel consumption and pollutant emissions in direct injection diesel engines. In this
paper, a numerical study of different combustion chamber geometries and injection angles for the
16RK215heavy-duty diesel engine has been conducted. Four different combustion chamber designs and
four fuel injection angles, ranging from 130 to 160 degrees were examined. Using numerical simulations
with the AVL-Fire computational code, the most suitable combustion chamber design and compatible fuel
injection system were selected. An injection angle of 150 degrees and geometry number one showed the
best overall performance.

The highest NOx emissions were observed in geometry number one, the highest unburned hydrocarbons
and soot emissions in geometry number four. The heat release rate, as a crucial parameter of combustion
efficiency, reached its peak value in geometry number one. In all geometries, the highest peak temperature
and average pressure were obtained at a 150-degree injection angle.

Keywords: Combustion Chamber; Diesel Engine; Injection Angle; Direct Injection; AVL-Fire.
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