Assignments and laboratory tasks

Simulate a laminar pipe flow with 2 mm pipe inner diameter and 6 mm length.

Create a 2D axisymmetric model of the flow using uniform 1/15 mm cell size. Use
uniform 1 m/s inlet velocity and study entrance lenght effect. Develop an OpenFOAM
utility to create "parabolic” inlet velocity profile. Re-run simulation with parabolic inlet
velocity profile. Determine how the entrance length changes.

Optionally keep track of file changes using git.
Debug the "parabolic" utility using GDB.
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Help with blockMeshDict (1/2)

Foanti | e
{
ver si on 2.0;
f or mat ascii;
cl ass di ctionary;
obj ect bl ockMeshDi ct ;
}

//*************************************/l

convert ToMeters le- 3;

vertices
(
(0 0 0)
(0 1 -0.04)
(0 1 0.04)
(6 0 0)
(6 1 -0.04)
(6 1 0.04)
)
bl ocks
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Help with blockMeshDict (2/2)

boundary

(

i nl et

{
type patch;
faces
((0120));

}

outl et

{
type patch;
faces
((34523));

}

wal |
{
type wall;
f aces
((1 45 2));
} .
axi s
{
type enpty;
faces
((0330));
}

front
{
type wedge
f aces
((0341));
}
back
{
type wedge
f aces
((0 35 2));
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Help with parabolic.C (1/2)

#i ncl ude "fvCFD. H'
int main(int argc, char *argv[])

argLi st::addOption("Ubar", "scalar", "average velocity [nms]");
argLi st::addOption("R', "scalar", "profile radius [mM");

argLi st: :val i dArgs. append(" pat chNane");

#i ncl ude "set Root Case. H'

#i ncl ude "createTime. H'

#i ncl ude "createMesh. H'

scal ar Ubar (args. opti onRead<scal ar>("Ubar"));
scal ar R(args. opti onRead<scal ar>("R"));
vector axis(1, 0, 0);

const word patchNane = args[1];

Info<< "Tinme = " << runTine.tinmeName() << nl << endl;

Info<< "Reading field U << endl;
vol VectorField U

(
| Cobj ect
(
U
runTi me. ti meNane(),
nesh,
| Cobj ect : : MUST_READ,
| Cobj ect: : NO WRI TE
),
nmesh
)
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Help with parabolic.C (2/2)

const fvPatchLi st& patches = nesh. boundary();
| abel pi = nmesh. boundaryMesh() . fi ndPat chl D( pat chNane) ;
if (pi < 0)
{
Fat al Error
<< "Unable to find patch "<< patchName << nl
<< exit(Fatal Error);

}

const fvPatch& currPatch = patches[pi];

scalarField r(mag(currPatch.Cf () - ((currPatch.Cf() & axis)/nmagSqr(axis)) * axis));
vectorField velocityProfile(2*Ubar*(1-sqr(r/R)) * -currPatch.nf());

forAl'l (U boundaryField()[pi], i)
{

}

| nfo<< "Witing UWn" << endl;
Uwite();

U. boundaryField()[pi][i] = velocityProfile[i];

| nf o<< "End\ n" << endl;

return O;
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