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An Investigation of Applied Techniques to Improve Grid Generation in ICEs
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ABSTRACT

In this investigation, grid generation difficulties in CFD analysis of internal combustion engines (ICEs) have been
studied. Grid generation is primitive, extremely complicated and time consuming task in ICEs simulations. The
KIVA open source code is one of the most popular CFD solvers in ICEs simulations. Grid generation for this solver
is the most complex and difficult task. In the present work a methodology has been developed for rapid grid
preparation in KIVA-3V code by using commercial grid generator, ANSYS ICEM CFD. In this methodology, all
geometry details of ICEs, including valves and intake/exhaust ports, are taken into account. In this paper, the focus
is not on modifying the KIVA code original mesh generator, however, the most popular grid generation and
dynamic mesh management errors and some bugs in ICEM CFD and KIVA have been inspected and explained. By
using the procedure described here, many of grid generation difficulties will be eliminated and grid generation time
will be greatly reduced. It should be noted that many of features in this paper are general and can be used for
geometries other than ICEs.
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iprep (grid file)

k3prep

otapell l otapel7 (grid)

itapel7
l itape5 (engine conditions)
Kivaly [ itapel8 (if valve motion)
itape7 (if restarting)

l

dat.*  (data files of in-cylinder conditions)
otape8 (for restarting)
otape9 (detailed results for post-processing)

otapel2 (general information)

itape9, ipost

L

k3post

|

postscript files (of in-cylinder details)
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