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blockMesh (1/13)

Designed for creating a mesh from various sets of blocks, this mesher is
very powerful but can quickly get very complicated to use.

We will showcase its basic use with a simple backward-facing step:
* Length of initial channel section: 3.8 H
 Height of the initial channel section: 4 H
 Length of the final channel: 30 H
 Total length: 33.8 H

 Height of the step: H
 Which implies that the height of the final channel sectionis: 5 H

* The characteristic height H to be used will be 1 meter.
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blockMesh (2/13)

33.8 H
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blockMesh (3/13)

Why all those reference points?
Because we will create 3 blocks, namely:

33.8H

° ADEB A B C
. EFGI
. BEIC = h

Even though the geometry is defined solely in 2D, OpenFOAM needs the
34 Dimension just the same, which means that the list of points will be
doubled, one for the front, another for the back.
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blockMesh (4/13)

To make it easier to create these blocks, we use a few strategies:

* Define the reference X positions for: AD, BEF and CIG

 Define the reference Y positions for: ABC, DEl and FG

* A list of the indexes associated to each point in the front, as well as a
list of the indexes for the points in the back.

33.8H

X F 30 H G
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blockMesh (5/13)

In practice, our “blockMeshDict” will look like this:

convertToMeters 1.0;

// positions ABCDEFGI
ADx 0.0;
BEFx 3.8;
CIGx 33.8;
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blockMesh (6/13) A o

List of vertices (front & back): N
E
D X1,

vertices L F 30H

(
//Z=0 //72=0.1
(SADx  $SABCy 0.0) //A, O ($ADx  S$ABCy 0.1) //A, 8
(SBEFx $SABCy 0.0) //B, 1 ($BEFx S$ABCy 0.1) //B, 9
($SCIGx S$ABCy 0.0) //cC, 2 ($CIGx S$ABCy 0.1) //Cc, 10
(SADx  SDEIy 0.0) //D, 3 ($ADx  $DEIy O0.1) //D, 11
(SBEFx SDEIy 0.0) //E, 4 ($BEFx $DEIy O0.1) //E, 12
(SBEFx SFGy 0.0) //F, 5 (SBEFx SFGy 0.1) //F, 13
(SCIGx SFGy 0.0) //G, © (SCIGx SFGy 0.1) //G, 14
(5CIGx SDEIy 0.0) //I, 7 ($CIGx SDEIy 0.1) //I, 15

) ;
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blockMesh (7/13)

blocks

(

FS 3¢ DYNAMICS

//ADEB
hex (SAa $Da $Ea $Ba SAb S$SDb SEb $Bb) (1 1 1) simpleGrading (1 1 1)

//EFGI
hex (SEa $Fa $Ga $Ia SEb SFb $Gb $Ib) (1 1 1) simpleGrading (1 1 1)

//BEIC
hex ($Ba $Ea $Ia $Ca S$SBb SEb $Ib $Cb) (1 1 1) simpleGrading (1 1 1)

33.8H
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blockMesh (8/13)

] boundary
Geometrical (
boundaries ?“let
(1/2): type patch;
faces

(
($Aa $Da S$SDb $AD)
) ;
}

outlet
{
type patch;
faces
(
($SCa S$Ia S$SIb SCb)
(SIa SGa S$Gb SIb)
) ;

}
FS 3¢ DYNAMICS 126

optimises your technology

}

upperWall

{

}

type wall;
faces

(

) ;

(SAa S$SBa
(SBa SCa

lowerWall

{

type wall;
faces

(

) ;

(SDa SEa
(SEa SFa
(SFa SGa

$Bb
SCb

SEDb
$Fb
SGb

SAD)
SBDb)

SDb)
SED)
SFb)

water association



blockMesh (9/13)

Geometrical boundaries (2/2):

Reminder: the vertices should be
defined counter-clockwise and in
the same order for the front and
back.

33.8H

4 (| N | -

E 1

D
3.8H
K E

F 30 H G

F O A DY IN/AIVIILD 127

optimises your technology

frontAndBack

{

type empty;

faces

(

(SAa
($Ba
($SEa

(SAb
($Bb
(SEb

SDa
SEa
SFa

$Db
SEb
SFb

SEa
SIa
SGa

SEDb
$Ib
SGb

$Ba)
s$Ca)
$Ia)

SBb)
SCb)
$Ib)



blockMesh (10/13)

Last but not least, the “edges” list and “mergePatchPairs”:

Where:
edges * edges: for providing a list of edge modifiers, e.g.:
(
) ; arc 0 5 (0.469846 0.17101 -0.5)
mergePatchPairs  mergePatchPairs: for merging patches, e.g. if we

(

) had two geometrical boundaries that we wanted

to stitch together.

FS 3¢ DYNAMICS 128 i ™A

optimises your technology



blockMesh (11/13)

Workflow:

1. We use a tutorial <case as a  basis, for example
“basic/potentialFoam/pitzDaily”.

Modify the file “system/blockMeshDict”.

Run blockMesh.

If all goes well, run paraFoam.

What we will see in ParaView is something like this:
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lockMesh (12/13)

Edit the “blockMeshDict” and changing the block list to this:

blocks

(

Will result in this: )

//ADEB
hex (SAa $Da $Ea $Ba S$SAb S$SDb SEb $Bb) (20 19 1) simpleGrading (1 1 1)

//EFGI
hex (SEa $Fa $Ga $Ia SEb SFb SGb $Ib) (5 150 1) simpleGrading (1 1 1)

//BEIC
hex (SBa $Ea $Ia $Ca S$SBb SEb S$SIb $Cb) (20 150 1) simpleGrading (1 1 1)
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blockMesh (13/13)
The grading over each direction depends in the order of the vertices:

hex (SBa $Ea $Ia $Ca SBb $SEb $Ib $Cb) (20 150 1)..

33.8 H
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