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A Turbulent Combustion Model for
Swirl Chamber Type Diesel Engines
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Abstract

The purpose of this work is to establish a quasi-dimensional turbulent spray combustion
model for swirl chamber type diesel engines.

This model assumes uniform turbulent fields in both main and swirl chambers. The
fields were described with a global k-& model based on in-cylinder air motion caused by the
jet from the other chamber independently formed in each chamber. The pressure and the
temperature in each chamber were calculated with energy and continuous equations of the
working gas. The fuel spray was divided into small elements to account for non-uniform-
ities, and movement of the elements were determined by the law of momentum conservation.
Air entrainment into each element was estimeted from the motion of the spray relative to the
in-cylinder air and the turbulence intensity derived from the k-& model. The mixture in the
elemont was formed from the entrained air corresponding to specific turbulent mixing times,
and the rate of combustion was calculated with specific turbulent combustion times.

The results showed that this model predicts the rate of heat release and various optimum
operating conditions and design factors in terms of indicated thermal efficiency with a
certain accuracy.
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