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How to improve numerical simulation accuracy and

efficiency of spray characteristics in engine
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Abstract : An accurate and reliable numerical simulation on the spray
characteristics plays a vital role for numerical investigation of in-cylinder
fuel/air mixture formation and in optimization of an engine combustion system. The
spray penetration and the spray cone angle are usually used to characterize the spray
spatial dispersibility and the mean droplet diameter is used to describe the
atomization quality. To obtain reliable and accurate simulation results of the spray
characteristics, it is necessary to investigate which main factors affect the
simulation accuracy and calculation speed. In this paper, the adaptive mesh
refinement in CONVERGE and the common KH-RT break-up model was used as an example
to show how to calibrate the model and its influence on the spray calculation accuracy
and speed. The results show that only using the spray penetration for the model
calibration will greatly reduce the simulation reliability and possibly cannot
correctly predict the spray atomization characteristics, which is the most important
characteristic of a fuel spray in an engine.
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