CHALMERS Martin Hammas

Setting up the watersprinkler case

The modifications should be done using the danBr eak case, therefore we should copy it to a
new directory

run

nkdi r sprinkl er

cp -r $FOAM TUTORI ALS/ nul ti phase/ i nt er Foam | am nar/ danBreak spri nkl er
cd sprinkl er/ danBreak

The bl ockMeshDi ct file should be replaced with the one downloaded from the webpage. Copy
it to the directory

cp bl ockMeshDi ct constant/ pol yMesh
We can now run bl ockMesh to construct the mesh by writing

bl ockMesh
checkMesh
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Boundary conditions

The following two boundary conditions should be added in the 0/ Ufile

I nl et
{
type ranpedFi xedVal ue;
r ef Val ueLow uniform (0 -0.5 0);
r ef Val ueH gh uniform (0 0 0);
start Ranp 0.1;
endRanp 0. 15;
val ue uniform (0 0 0);
}
col um
{
type fi xedVal ue;
val ue uniform (0 0 0);
}
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Boundary conditions

The following two boundary conditions should be added in the 0/ p_r gh file

I nl et

{
type buoyant Pressur e;
val ue uni form O;

}

col um

{
type buoyant Pressur e;
val ue uni f orm O;

}
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Boundary conditions

The following two boundary conditions should be added in the 0/ al phal file

i nl et
{
type fi xedVal ue;
val ue uni form 1;
}
col um
{
t ype zer oG adi ent ;
}
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Boundary conditions/Calculations

We are using the r anpedFi xedVal ue boundary condition. Therefore we need to add the dy-
namic library in the syst em cont r ol Di ct file. Just copy-paste it in the end of the file

libs ("IibMBCs.so");
We can now execute the solver i nt er Foamby running the following

I nt er Foam
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The utility AlphaCalc.C

Make a directory in the case map and copy the utility as below

cp -r AlphaCalc tutorials/sprinkler/danBreak/ Al phaCal c
cd Al phaCal c

A look inside Al phaCal c. Cgives us an interresting loop to calculate the desired sums

forAll (centres,nlter)

{
I f(centres[nlter][1] < 0)
{
| f(centres[nlter][0] < 0.4+x0.146) // first collector
{
wat er Level = waterlLevel + al phal[nlter]*volunes[nlter];
}
}
}
Info << "waterlLevel: " << waterlLevel << endl;
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The utility AlphaCalc.C / foamLog

The f or Al | loop multiplies the calculated al phal values from the i nt er Foamsolver with the
calculated volume for each cell that lies in the interval that is defined by the if-loops. In order
to compile the utility, write

wrake Al phaCal c
Now run the utility using the following command in the terminal window

Al phaCal ¢ >& | og

To extract the wanted information from the log-file, we use f oanlLog. First we need to edit the
database where the information what f oaniLog should extract is defined.

| ocat e foanlLog. db
sudo gedit <Locati onOf Foaniog. db>

Now add the following in the beginning of the file

wat er Level / wat er Level : [/ wat er Level :

It now extracts the 12 different sums that was calculated from Al phaCal c. C.
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foamLog

Write the following line
f oanLog | og

The extracted values are now put in the directory spri nkl er / danBr eak/ | ogs directory. Now
write

sed -e s/"waterLevel"/""/g | ogs/waterlLevel 0 > waterLevel

Now we got the file spri nkl er / danBr eak/ wat er Level . This consists of 12 sums correspond-
ing to each water collector.
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Python

It would be nice to visualize the water distribution. We make a script that plots the distribution
as a histogram. First of all we need to install Python. To do that, type the following

cd $HOVE/ OpenFOAM

mkdir |inuxSrc

cd |inuxSrc

svn co https://openfoam extend. svn. sourceforge. net/svnroot/ \
openf oam ext end/ t runk/ Br eeder/ ot her/ scri pti ng/ PyFoam

pyt hon setup.py install --prefix=$HOVE/ QpenFOAM

Now, add the following lines in the end of your et ¢/ apps/ par avi ew3/ bashr c file

al i as PF=export FOAM I NST DI R=$HOVE/ QpenFOAM \

export PYTHONPATH=$FOAM I NST DI R/ PyFoam | i b/ pyt hon- 2. 6/
\ si t e- packages: $PYTHONPATH, \

export PATH=$FOAM | NST_ DI R/ PyFoani bi n: $PATH

Two packages are needed to make the script work, pyt hon- mat pl ot | i b and pyt hon- nunpy.
Enter the "Synaptic Package Manager” and download the packages for Python
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Python script

Type gedi t hi st ogram py in the spri nkl er/ danBr eak directory. It is later executed with
the commando pyt hon hi st ogr am py . It should contain the following lines

#! [ usr/ bin/env python

| nport nunpy. nunarray as na
from pylab i nport =

i nport matplotlib.mMab as mab

X = ml ab. | oad(’ wat er Level ")

| abels = ["1","2","3","4", "5", "¢6","7","8","9","10", " 11", " 12"]
xl ocations = na.array(range(len(X)))+0.8
wdth = 0.8

bar (x|l ocati ons, X, w dth=w dth)
xticks(xlocations+ wdth/2, |abels)

xI'i M0, xlocations[-1]+w dt h=2)

title("H stogram over the watercoll ectors")
gca().get xaxis().tick botton)

gca().get _yaxis().tick left()

show()
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