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Match piston
Combustion Simulation under Post Injection Mode with

Improved Match Piston Mesh

1 1 2

1. 130025 2. 130000
STAR-CD
0-grid
NO Soot Soot
Soot Soot
Soot 4=CA 25
Soot 37.6 Soot
STAR-CD

Abstract: In order to find out the effect of post injection on the combustion and emissions of
a common rail diesel engine, its combustion processes were simulated with STAR-CD under some
different post injection modes that post injection quantity and the dwells between main injection
and post injection were changed separately. The CMC-O-grid (cylinder mesh centering-0-grid)
template was used to create Match piston mesh, which eliminated the couples within the field
injection fuel passed through and ensured the mesh was so good that calculation stability was
improved and saved calculation time was great. The results indicated that post injection has few
effects on NO but makes Soot decreased remarkably. The curves of Soot in cylinder appear to have
two apices rather than one with the increase of post injection quantity and the apices also decrease.
It is because that vapor of post injection burns in the area having more oxygen and produces less
Soot. The turbulence caused by post injection enhances the mix up of fuel vapor and Soot with
oxygen, which leads to the strengthening of combustion and the expanding of high temperature field,
so the oxidation speed of Soot in the latter combustion period is faster. When the dwell is 4
<=CA, 25% post injection has the biggest effect, 37.6% reduction of Soot emissions. If the dwell
is too large, Soot may increase.
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