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Introduction
Two stroke engine

e Four stroke vs two stroke
e Mesh challenges

e B.C. challenges

e Top dead center (TDC)

e Con rod

e Cylinder head

e Ports

e Liner
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Two stroke vs. fourStroke
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Deformable mesh

e Mesh shape changes throughout the simulation.
e Domain topology changes.
e Enlarge cells?

e Simple but less accurate. Large cells, skew cells and so on.
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Dynamic mesh layering

e Points move. Cells grows larger or shrink.
e Split/add or remove cells.

e Rules
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Create mesh

e Start with cylinder.
e Use bl ockMesh to create the cylinder. In this case a cube.
e Define patches.

e nkdi r caseTSand we go there and copy three folders from the j onssonnPr oj ect -
directory.

cp -r ../jonssonnProject/cylinderBm.
cp -r ../jonssonnProject/intPortBm .,
cp -r ../jonssonnProject/exhPortBm .

e Have a look in cyl i nder Bn1 const ant / pol yMesh/ bl ockMeshDi ct

e Based on i coFoam
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Merge the meshes

e Run bl ockMesh and checkMesh on cyl i nder Bm i nt Por t Bmand exhPor t Bm

e Now the three parts are to be merged into one, using the ner geMeshes-utility.

cp -r cylinder Bm nmergedBm

mer geMeshes . nergedBm . i ntPortBm
cd nergedBm

rm-r constant/ pol yMesh

cp -r 0.005/pol yMesh const ant/
rm-r 0.005

mer geMeshes . nergedBm . exhPort Bm

e Now the mesh is put together. Run checkMesh -time 0. 005.

e Then make a new directory caseTS/ conpCase. And move the the mesh there
cd conpCase
cd nkdir constant
cd cp -r ../ nmergedBnt 0. 005/ pol yMesh const ant/
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Coordinate system

e The piston must be centered by and move along the z-axis.

e First center the mesh in the current coordinate system so the origin is in the
middle of the piston bowl.
transfornPoints -translate "(-0.015 0 -0.015)"

e The we have to roll the mesh.
transfornPoints -roll PitchYaw "(90 0 0)"

e Check the results using paraview or checkMesh .
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Sets

e T'wo point sets, two cell sets and one face set is required to move the mesh.
e The set Set -utility is used.
e Creates a set from a dicitonary. In this case using some meshtools.

e Create a dictionary vi nakePoi nt Set . set Set
poi nt Set pi stonPoi nts new boxToPoi nt (-0.021 -0.021 -0.0001)/
(0.021 0.021 0.0026)
and in the same file
poi nt Set headPoi nts new boxToPoint (-0.021 -0.021 0.0074)/
(0.021 0.021 0.0101)

e Now create the two sets. set Set - batch nmakePoi nt Set . set Set
e boxToPoi nt can also be used to remove points from a set.

e Have a look in const ant / pol yMesh/ set s/
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More sets

e Two cell sets and one face set are still needed.
cp -r ../../jonssonnProject/*.set Set

e Lets have a look in them. Then run set Set -batch makeCel | Set . set Set
and so on.

e The mesh is now created.
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Dictionaries

e The engine parameters and layering rules must be set as well as the cont r ol Di ct .
e Copy the engi neGeonet r y-dictionary to the const ant / -directory.

e And the cont r ol Di ct -dictionary to the syst ent -directory.
cp -r ../../jonssonnProject/engi neGCeonetry constant/

e Lets have a look at the dicitonaries.

e Two more diciotnaries needed.
cp -r $FOAM TUTORI ALS/ i coFoam cavity/system fvx system

e The mesh setup is now done.
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Cell layer addition and removal

e Layer addition and removal based on novi ngConeTopo-tutorial.
cp -r $FOAM TUTORI ALS/ i coDyM~oant novi ngConeTopo .
bl ockMesh
| coDyMFoam
par aFoam
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dynamicMeshDict

e Compare npt i onVel Peri od with st art - and endti ne in the control Di ct.

e Uses | ayer Addi ti onRenoval -library. Which is based on addCel | Layer and
renoveCel | Layer.

e Adds and removes cells as a function of the max-and m nThi ckness variables.

e Determined by | ef t Edge , | ef t Qbst acl eEdge and ri gt hCbst acl eEdge .
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Alternative to blockMesh

e Create each patch separately in CAD-software

e Export to . st | -format. Triangulated surfaces.

e Use the mesh generation utility snappyHexMesh

e Problem with multiple volumes at the same time, | ocat i onl nMesh.

e Either first or third time step.

Hdkan Nilsson, Chalmers / Applied Mechanics / Fluid Dynamics




CHALMERS Mikael Jonsson

The next step

e Implement boundary conditions.
e B.C. at ports.

e Solving the equations.
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