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CHAPTER
ONE

INTRODUCTION

The CFDSTUDY is a component for the Salome platform. The purpose of this program is to provide an
interface between CFD (Computational Fluid Dynamics) softwares Code_Saturne and NEPTUNE_CFD
with other modules of the platform.

Code_Saturne and NEPTUNE_CFD are CFD softwares from EDF R&D. Code_Saturne could be freely
downloaded from www . code—saturne.org

This document provides a tutorial for the use of CFDSTUDY with Code_Saturne. For a Code_Saturne
tutorial itself, please consult the software documentation.
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CHAPTER
TWO

TUTORIALS

2.1 Code_Saturne tutorial : turbulent mixing in a T-junction

2.1.1 1. Introduction

This tutorial provides a complete complete course with Code_Saturne.
This tutorial is covering the following items :
* first, creation of the CAD design with the module Geometry
* then the meshing step with the module Mesh
* in order to do a CFD calculation, use of Code_Saturne through the module CFDSTUDY
* at last, post processing of the results with the module Post-Pro

The proposed case is on turbulent mixing between cold and hot water inside a pipe. The pipe is composed
with a T-junction and an elbow. This exercise is inspired from a more complex study of thermal fatigue
caused by the turbulent mixing of hot and cold flows just upstream of the elbow. Of course, the case is
very simplified here.
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Main tube:

* internal diameter d = 0.3 m
* first section: length = 1,0 m
* second section: elbow, rayon = 0,5 m
* third section: length = 0,5 m
Hot inlet:
e internal diameter d = 0,2 m

* section: length =0,5 m

2.1.2 2. Prerequisites

Before starting the Salomé platform, it is necessary to update the environment variable PY THONPATH
so that the module CFDSTUDY knows the details of the installation of Code_Saturne. In order to do
that, one should indicate in the variable PYTHONPATH where are the additional Python modules related
to Code_Saturne. For example (sh ):

export PYTHONPATH=/home/login/Code_Saturne/2.0/lib/python2.4/site-packages:$PY THONPATH

If you want to put mathematical formula in the GUI of Code_Saturne the PYTHONPATH variable
should be updating once again, in order to indicate the Python API of the MEI librarie of Code_Saturne.
For example:

export PYTHONPATH=/home/login/Code_Saturne/2.0/lib/python2.4/site-
packages/mei:$SPYTHONPATH

* Note: the version of python must be the same between Salome and Code_Saturne.

4 Chapter 2. Tutorials
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2.1.3 3. CAD design with Geometry

The geometry is built by extrusion of disks along paths (i.e. lines and wires). We need to define two
paths for the two tubes, and two disks which are faces built on circles. The two volumes obtained are
regrouped into one volume (fusion).

After the construction of the solid, we have to define the boundary conditions zones for the CFD
calculation: that is to say two inlet faces, the outlet face, and the internal wall of the tubes.

Activate the module Geometry.

with <Ctrl> + mouse buttons.

3.1. Points, lines and wire

* Note: objects graphical manipulation in the 3D view (rotation, zoom, translation) can be done

* Creation of points: select the menu “New Entity > Basic > Point” or click the toolbar button

“Create a Point”. In the dialog window for the creation of the points create the following entities:

Name X Y Z
Vertex_1 | -0.14 | 0 0
Vertex_2 | 0 0 0
Vertex_3 | 0.076 | 0 0
Vertex_4 | 0 0.1 0
Vertex_5 | 0.076 | 0.095 | 0
Vertex_6 | 0.171 | 0.095 | O
Vertex_7 | 0.171 | 0.24 | 0

The points are not visible without a zoom. After 3 or 4 new points, use the mouse wheel to zoom

in.
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* Creation of the lines: select the menu “New Entity > Basic > Line” (or click the equivalent
toolbar button). To define a line, select successively the begin and end point, either in Object
Browser or in the 3D view.

= Line Construction

Oy o

Result name

Mame Line_l |

Point 1 | @ | Vertex 1 |

Point 2 | @ | Vertex 3 |

Apply and Close | Apply Close Help |

Three lines must be defined:

Name | Pointl Point2
Line_1 | Vertex_1 | Vertex_3
Line_2 | Vertex_2 | Vertex_4
Line_3 | Vertex_6 | Vertex_7

* Creation of the arc (a 1/4 of circle): select the menu “New Entity > Basic > Arc” (or click the
equivalent toolbar button). Then, in the dialog window, select the second mode of creation (i.e.
with a center point, and two points).

019 ORD) SR

Then the arc must be defined:

Name Center Point Start Point End Point
Arc_1 Vertex_5 Vertex_3 Vertex_6

6 Chapter 2. Tutorials
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S SALOME S, 1.2ax - [Studyl]

File Edit View Mew Entity Operations Repair Measures Tools Window Help

DEE X RE (RComety [Jp@sePi~=u /0200 2} PEOOAEe B
E|

Object Browser OCC scene:1 - viewer:1
Nans | Emlpereyooeaanne
= & Geometry
Vertex_1
Ver f
erlex 2 = Arc Construction
Verlex_3 11
Verlex_4 HRE @
Venex 5 R K oo}
—+ Ver ] M N
S Verex_7 1
@. ~ Line_1 ARE Name[Arc_Z
®  Line_2 :
[:a Line_3 C
W Arc_1 HHE Center Point m[

Point Start |EH
PointEnd [@]|

0O Reverse

lAmolyandClose” Apply H Close || Help |

* Creation of the wire: select the menu “New Entity > Build > Wire”. To select together Line_1,
Arc_1 and Line_3, use <Ctrl> + right click in the Object Browser.

File Edit View MNew Entity Operations Repair Measures Tools Window Help
DEE X8 [#Comty [Hp@ersePois®e + /OdVNS & W]
EE

| Object Browser

Name | Enlig y o450 0% @ b8
= @ Geometry 0:1:1

+ Vertex_1 o1
+ Vertex_2 02
o+ Vertex_3 0:1:1:3
o Vertex_4 0:1:1:4
Vertex_5 0115

OCC scene:1 - viewer:1

[ Create A Wire

-+ Vertex_6 0116

o+ Vertex_7 0:1:1:7 Wire

Line_1 0:1:1:8 27

@ .~ Line_2 0:1:1:10

B Line_3 C ik

[ A 1 C Name |W[re_1

[Wire creation from wires/edges connected

Objects E] |3_0 bjects

Tolerance |1e-07

|AgplyandCIaseH Apply ” Close “ Help |

* Note: in order to create this wire, we could use also the menu “New Entity > Sketch”.

3.2. Faces and pipes

* Creation of the two disks: open the dialog window with the menu “New Entity > Primitive >
Disk”. For each disk, in the dialog window, select the second mode of creation (i.e. with a center
point, a vector and a radius).

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction 7
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2 = d 0@

In the hierarchical geometric entities, these disks are faces.

Name Center Point | Vector | Radius
Disk_1 | Vertex_1 Line_1 0.036
Disk_1 | Vertex_4 Line 2 | 0.036

Object Browser Al 0OCC scene:l - viewer:1

Name | Entry |
= &3 Geometry 0:1:1
B+ MWertex 1 0:1:1:1
-+ Mertex 2 0:1:1:2
-+ Mertex 3 0113
o+ Mertew 4 0:1:1:4
-+ Mertex 5 0:1:1:5
+
+

D LAH P OOG A E A
( CreasteADisk )
=Y 3

Mertex 6 0:1:1:6

-+ Vertex 7 0117

B~ Line_1l 0:1:1:8

~ Line_2 0:1:1:9 Mame [Disk_1 |
- Line_3 0:1:1:10

= Arc 1 0:1:1:11

-7 Wire_1 o111z

= M Disk_1 0:1:1:13
e f\Vertex 1 0:1:1:13:1
- ¥ Line_1 0:1:1:13:2

Center Point EI |Vertex_1 |
vector E [line_1 |

Radius : 0.5 &

Apply and Close | | Apply ‘ | Close | | Help |

(15 L B El OCC scene:l -viewenl
Name T . | ‘
: i
= &3 Geometry 0:1:1 £ @ ‘BE p *‘ 3’ D‘ % gx . .I m
@+ Vertex1  O:lilil - Crzabs ADIsE JIENE]
B+ Vertex 2 0:1:1:2
-+ Mertex 3 0:1:1:3
+ Vertex 4 0:1:1:4
~ o+ Mertex 5 0:1:1:5 £ *
-+ Wertex 6 :1:1:6
+ Vertex 7 O0:L:1:7
g Name ‘Disk_2 |
B~ Line 2
B Line_3
® ~ Arc 1
g o ere ! Center Point IEI |\ﬁertex72 |
£- [l Disk_1
“ector Iz' | Line_2 |

Radius : |U.1U

ek Vertex 2 0:1:1:14:1
Lo Line_2 0:1:1:14:2

Apply and Close|| Apply || Close H Help |

* Creation of the two pipes: select the menu “New Entity > Generation > Extrusion Along a
Path”. In our case the two paths are respectively: Wire_I and Line_2. In the hierarchical geomet-

ric entities, these pipes are solids.

Name | Base Object | Path Object
Pipe_1 | Disk_1 Wire_1
Pipe_2 | Disk_2 Line 2

Chapter 2. Tutorials
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hiscls | |otrosvoea aws
£ & Geometry 0:1:
o+ Vertex_1 0:1:
-+ Vertex_2 0:1:
+ Vertex_3 0:1:
w o+ Vertex_4 0:1:
o+ Vertex_5 0:1:
+ Vertex_6 0:1: [F‘Iesult name >
-+ Vertex_7 0:1: Name |Pipe_2
& . Line_1 0:1:
= Line_2 0:1:]
& . Line_3 0:1: .
. Arot 0] Base Object %] |Disk_2
w7 Wire_1 0:1: Path Object | ¢ | [Line_2
@ Disk_1 0:1: O Select unpublished edges
w @ Disk_2 0:1:

= @ Pipa_t 013 ;Agply and CIuse“ Apply I I Close H Help I

#| o]

3.3. Fusion of the two pipes

» At that stage, we have build two separate solids. We must fuse these two solids into a single one.
In order to do this fusion, select the menu “Operations > Boolean > Fuse”. Then rename the
new object as Pipe (by default, is name is Fuse_I).

Name | Object1l | Object2
Pipe Pipe_1 Pipe_2

= Fuse Two Objects

= @

MName |Pipe |

Object1 | @ | |Pipe_1 |

Object 2 | @  Pipe_2 |

[Advanced options

[ set presentation parameters and subshapes from arguments

Apply and Close Apply Close Help

* Use the menus “Measures > Check” and ‘“Measures > What is” to verify the object Pipe. It
must be constituted of a single solid.

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction 9
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MName
= & Geometry 0

B+ Vertex_1

+ Vertex_2 :
-+ Vertex_3 B
o+ Vertex_4 o1
-+ Vertex_5 o1

= Vertex_6 01

« Vertex_7 01
= . Line_1 o1
& Line_2 0:1:
= Line_3 01
= Arc_1 01
B Wire_1 0
= i Disk_1 01
= @ Disk_2 01
& @ Pipe_1 01
= i@ Pipe_2

R

[Ohjec,t And lis Topological Information

Object

@ | Pipe

VERTEX : 7
EDGE: 11

WIRE : 8
FACE:7
SHELL :1
SOLID 1
COMPSOLID : 0
COMPOUND : 0
SHAPE : 35

Kind of Shape fI_F’OLYHEDRONI Basic Prcpeniesl

Mumber of sub-shapes :

R

| |Check Shape ‘

[Objed And lts Topological Information
ot &)

This Shape seems to 'ﬂ
be valid. 3l

& Check also geometry

l Close I

o [ Lot

3.4. Groups for boundary conditions definition

In the Object Browser, select the Pipe object, use popup menus “Show only” and ‘“‘Create group”.

Mame

=)

e

[

e

&3]

=

H

i

+
S+

+
-
v

Geometry

-+ WVertex 1
-+ Aertex 2

Vertex_3
Vertex 4
Vertex S
Vertex &
Vertex 7
Line_1
Line 2
Line_3
Arc_l
Wire_ 1
Disk_1
Disk_2
Pipe_ 1
Pipe_2

+
+

e

-

e
(=
l
]
wd

@ Delete
i@ create Group

F2
Del

Rename

Color

Auto Color

@ Hide

@ show Only
Refresh FS
Expand all
Find Ctri+F
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Select faces as shape (3rd button under Shape Type: one can select Vertices, Edges, Faces or Solids on
a shape):

Shape Type

ot s oy

Give the name Inlet! to the new group and highlight (right click in the 3D view) the face corresponding
to Inletl on the Pipe. Then, push button “Add” (the number below identifies the face into the main
shape), and apply. To be able to select a face, you may have to rotate the shape: <Ctrl> + right click.

Object Browser =|

0CC scene:1 -viewer:1
Entry | ‘
- 63 Geometry  O:1:1 @‘Lp.#?ﬁﬂ@i.ﬂem
+ Wertex 1 0:1:1:1
e Nertex 2 0:1:1:2
e+ Vertex 3 0:1:1:3
et Vertex 4 0:1:1:4
-+ Vertex 5 0:1:1:5
Lo+ Vertex 6 0:1:1:6
+ Vertex_7 0:1:1:7
~ Lline_l  0:1:1:8
~ Line_2 0:1:1:9
~ Line_3 0:1:1:10
- Arc_1 0:1:1:11
-7 Wire_1 :1:1:12
- [l Disk_ 1 0:1:1:13
s Disk 2 O:l:lild
&@ Pipe 1l 0:1:1:15
& Pipe_2

Name ‘In\etl
ain Shape And Sub-Shapes

Main Shape @ Pipe
Second Shape '3

‘=) No restriction

_» Geometrical parts of the Second Shape g

() Only Sub-Shapes of the Second Shape

J

Apply and Close | | Apply

(e (e \‘

Proceed as above for the 3 other groups: Inlet2, Outlet and Wall. For faces selection of “Wall”, use the
<Shift> + right click to make a multiple selection: the wall is constituted with 4 faces.

Object Browser i=}
Name Entry

= &3 Geometry 0:1:1
+ Vertex_1 0:1:1:1
ot Vertex_ 2 0:1:iLi2
+ Vertex 3 0:1:1:3

0CC scene:l - viewer:1

DLALE P OO R E

Shape Type
QO +

Name [Inlet2 |

3in Shape And Sub-Shapes

O

~ Line_1 0:1:1:8
~# Line_2 0:1:1:9
~# Line_3 0:1:1:10

 Arc_1 i1
s.» \[:wi_ll 1:12 Main Shape I#‘ Pipe

isk_ H
= E_\skﬁ :1: second shape IL[

ipe_. H

[ R R B B e

@ Pipe_2

ain Shape Selection restriction

& No restriction

_) Geometrical parts of the Second Shape
) Only Sub-Shapes of the Second Shape

§

|Agplyandc\n5e|| Apply ‘ ‘ Close || Help |‘

*Pipe_1
ipe_2  0:1:1:17:2
& @ Inletl  0:1:1:17:3
#Pipe 0:1:1:17:3:1

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction 11
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Object Browser EIE| 0OCC scene:l -viewer:1
DL e s O GDE A

& 63 Geometry
+ Vertex_ 1

S CreateGroup ono)
O+ O~ (o) | oO@

Name |Out|at ‘
Main Shape [ \F\pe—l

Second Shape @
ain Shape Selection restriction
Select All

(2 Mo restriction

) Geometrical parts of the Second Shape i

‘) Only Sub-Shapes of the Second Shape

i

‘Agply and Close H Apply | | Close || Help ‘ ‘

Object Browser ==

Name Entry

- 63 Geometry 0:1:1
-4 Mertex 1 0:L:ilil
-+ Vertex 2 0:1:1:2
+ Vertex 3 0:1:1:3
+ Vertex 4 O:l:l:4
-+ Mertex 5 0:1ili5
-+ Vertex 6 0:1:1:6
+ Vertex 7 0:1:1:7
i~ Line_1 0:1:1:8
)~ Line_2 0:1:1:9
o Line_3 0:1:1:10

0CC scene:l -viewer:1

iDL ARy YIS 9 E|

O +
Name |WaH ‘
Main Shape 4 Pipe

Second Shape @
ain Shape Selection restriction
Select All

'+ No restriction

_) Geometrical parts of the Second Shape
) Only Sub-Shapes of the Second Shape

3

‘Agp\yandcbse” Apply ‘ ‘ Close || Help “

O

g Arc_l 0:1:1:11
i 5 Wire_L 0:1:1:12
+ [l Disk L 0:1:1:13
+- [l Disk 2 0:1:1:14
o @ Pipe_1 0:1:1:15

0:1:1:17:1
0:1:1:17:2
0:1:1:17:3
0:1:1:17:311
0:1:1:17:4
0:1:1:17:5

= = =1

The CAD model (i.e. Pipe) is ready for meshing. Save your study (“File > Save” or <Crri> + S).

2.1.4 4. Meshing

In the scope of this tutorial, only the simplest way to mesh a CAD model is shown.

Activate the module Mesh.

4.1. Meshing with tetrahedrons, Netgen algorithm

Select the Pipe object in Object Browser, then select menu “Mesh > Create Mesh”.

In “3D” tab, select option “Netgen 1D-2D-3D” (nothing to do in the other tabs).

Click on the only active button on “Hypothesis” line, and select “NETGEN 3D Parameters”.

The “Max. size” corresponds to the maximal edge length of the tetrahedrons. Set the size is to
0.05. The “Fineness” governs the curves meshing. A fineness equal to “fine” will give approxi-
mately 6000 tetrahedrons, which is fine for this exercise.

12 Chapter 2. Tutorials
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© SALOME 5,1,2ax - [Studyl] —
File Edit View Mesh Controls Medification Tools Window Help 34l
DeHXxBBEvs  [Haeferi-»u 4404/BB PG ¥HREREY ¢ » > u>
Object Browser EE| QCC scene: - viewer:1 VTK scene:l - viewer:1
1 . _ i
Name | *llocsrteroovomenaa W Q
= & Geomelry 0:
B+ Verlex_1 0
+ Verax_2 0
+ Verex_3 0; Mame Mesh_1
&+ Vertex 4 0 C.L"U".If)”'\"[? Pipe
+ Verlex_5 0 = Hypothesis Construction
+ Verlex_6 0
. Verlex 7 ol 3D \20% 105 0D <k Nelgen 3D
. _ |Arguments
@ Line_1 0: Algorithm MNetgen 1D-2D-30
& Line_2 0 ) — Name EN 3D Parameters
Line 3 o Hypothesis <None:
) - Max. Size 0.05 i]
w o Arc_1 0 Add. Hypothesis [<None>
w7 Wire_1 o O Second Order
i @ Disk_1 0 Assign a set of hypotheses Fineness ij
= @ Disk_2 0 ot B
@ Pipe_1 o: Apply and CIoseJ Apply J Close 0 ate :
# @ Pipe_2 0; Nb. Segs per Edge |2 =
l;"_ Nb. Segs per Radius |3 _J
* Pipe_1 0 0
* Pipe_2 0 & Optimize
i inlett i}
i inlet2 0 oK J Cancel Help I
& 3 outlet 0
-4 weall 0

* After accepting the dialogs, select the new mesh in the Object Browser Mesh_1, and compute it

by selecting the popup menu “Compute’ or the toolbar button “Compute”.

* After a few seconds, the mesh is displayed, with an information dialog.

© SALOME 5.1.2ax - [Studyl]

File Edit View Mesh Controls Modilication Tools Window Help

DEE X268 Yeeferz-~u aeoaaddavane|y

& Mesh
Objecl Browser ﬁ!ﬁ
Name B
Vertex_7
# . Line_1
Line_2
=~ Line_3
I |
@1 7 Wire_1
=+ @ Disk_1
@ @ Disk_2
=@ Pipe_1
= @ Pipe_2
= @ Pipe
* Pipe_1
* Pipe_2
@ i inlet1
inlet2

- oullet

G-
= wall
= i@ Mesh
= & Hypotheses
= & Algorithms
* Pipe
# % Applied hypotheses
@ % Applied algorithms 5
| |

OCC scene:1 - viewer:1 VTK scene:l

Lo yrootoMaew|aa

- Mesh computation succeed E
Compute mesh

0@

Name

Mesh_1

Mesh Infos

Total Linear Quadratic

Nodes : 1853

Edges : 174 174 0

Faces : 2558 2558

Triangles : 2558 2558

Quadrangles : 0 1] 0
Polygons : 0

Volumes : 6727 6727 0
Tetrahedrons : 6727 6727 0
Hexahedrons : 0 1] 0
Pyramids : 0 [1] 0

Prisms : 0 0 0
Polyhedrons : 0

Close

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction
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4.2. Groups on the mesh for boundary conditions definition

The groups defined on the CAD model for the boundary condition zones must have their counterparts in
the mesh.

* Select the mesh Mesh_I in Object Browser, rename the mesh as Pipe with the popup menu
“Rename”.

* Always with the mesh selected, create groups from Geometry (popup menu “Create Groups
from Geometry”). In the Object Browser select the 4 groups defined on the CAD model. They
appear in the dialog window. Apply.

Rarme ﬂi LrpervOGoMan@@ie s 0o

@ . Line_1
@ Line_2 © Create Groups from Geometry
e 8]
w7 Wire 1 Elemenls:_‘:
-l D!sk_1 Eoameiy [?\ inlett
= @ Disk_2 inlet2
o @ Pipe_t1 outlet
& @ Pipe_2 wall
= @ Pipe

* Pipe_1

* Pipe_2

& inlet
& inlet2
* outlet

@ -« wall
= @ Mesh
i & Hypotheses
w = Algorithms
& & Pipe

* Pipe
& % Applied hypotheses
= & Applied algorithms 4
i 2|

Python Console

Apply and Close‘ Apply ‘

* Display only the 3 groups corresponding to inlets and outlet, with the geometry in wireframe:

14 Chapter 2. Tutorials
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Name a]
- & @ Disk_1
@ @ Disk_2
I~ Pipe_1
| @ Pipe 2
. = @ Pipe

* Pipe_1
-* Pipe_2
= inlet

inlet2
- i outlet
i o @ wall
= (@ Mesh
% Hypotheses
e Algorithms

+]

[+

-

> Pipe
* Pipe

&

1 £ Applied hypotheses

=

- 3 Applied algorithms
=- Groups of Faces
el inlet

Gl inlet2
ol outlet

4

DO LL,LFOOIGOME L @a

® [ W 0Q

» Save the mesh in a MED file. Click left on mesh Pipe in Object Browser and select ‘“Export to

MED File”, and use the name Pipe.med.

The mesh Pipe is ready for a CFD calculation. Save your study (“File > Save” or <Ctri> + §).

2.1.5 5. CFD calculation with Code_Saturne

Activate the module CFDSTUDY.

J S ACTHVE e I SEES

- You're activating module CFDSTUDY.
Please, select required action by pressing the corresponding button below.

Cancel

Mew ‘ Open... Load...

* Click on “New”. A dialog window displays information about Code_Saturne installation.

2.1.
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CFDSTUDY information

Select CFD code
=)iCode_Saturne!
4 MEFTUME_CFD

version: 2.0.0-beta2

prefix.  /homefsaturne/Code Saturne/2.0-beta2farch/Linux x86 64
oK

If the installation of Code_Saturne is not found (see section 2) the following error message is displayed:

0 CFD code environment not found!

5.1. CFD study and case creation

By convention, CFD calculations with Code_Saturne are organized in studies. Several calculations that
share the same meshes and data sets, define a study for Code_Saturne. Each data set defined in a case.

* Create a CFD study and a case by selecting the menu “CFDSTUDY > Set CFD study location”
(or the equivalent button in the toolbar).

* Use “Browse” button to select the directory which will contain the study directory. In our scope,
the study will be named PIPESTUDY, and the case CASE].

= Location of CFDSTUDY study

Study location eICOURSIENPC_2009_201OITJUNCTION| Browse...

Study name | PIPESTUDY |

[#Add new Cases

Cases | CASEL |

oK CAMCEL

The new study directory with the new case is created with its sub directories and files.

* The Object Browser reflects the study structure on the directory :

16 Chapter 2. Tutorials
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€3

Marme

# £ Hypotheses
# & Algorithms

* Fipe

= = Applied hypothese:
5 = Applied algerithims
Graups ol Faces
= il inlet1
= & inle12
= & outlet
= i wall
= =, CFOSTUDY
= %3 PIPESTUDY
= 0 CASE1
o DATA
@ SatumeGLI
B 1y THGH
3 RESU
© 03 SCRIPTS
= BRC
-3 MESH
y POST

5.2. Open the Code_Saturne GUI

* Open the Code_Saturne GUI by selecting CASE! or SaturneGUI with the left mouse button in
Object Browser and click right on menu “Launch GUI”:

J,, Launch GuUI

* Then a window dialog appear, click on “Activate”. The Code_Saturne GUI open itself in the
Salome dekstop.

* SALOME 5.1.2ax - [Stuch1]

Filz Ceit View CIOSTUDY Tenls Windew Help Sa0oime 3
DEE X ToH ECFSTUDY [He e es B[ = w s bk e d
CASE1.Code_Salurne Bravser 5'4 WTH scened - viewer:] o CASFI.Code_Satume 3]
y B Caleulation crviranmenl - I EON - ) B T E W ie o1 2 Dircclary al the case
s Thei @ heal medel:
lr :’?: Ph":‘t‘:’::‘“::mi"“ ot Ee/Mun Vs main PIPESTUDYGASE 1 | fi2]
+ i Physics -4
§ [ i el Azsurialed sub-dirsclorias of Ihe cass
g Doundary conditians
! @ Calculation caniral Data nATA
vl Mumarizal paramesters Resulls RCSU
" £ Caleulation managrment
User subroutines | SRC
Running scripls SCRIPTS
Directory of meshes MESH
= =%
Object Br... ]CASEI.CUdc Soalurme Orow..
Message Windaw ol
o}
Cage CASE]l created. |
K

On the left dockWidget, the salome Object Browser and the navigation tree of the GUI are grouped on
tabs. When an item of the tree is selected, the corresponding panel raises in the GUI.
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5.3. Define the CFD calculation

Now we start to input data for the CFD calculation definition. In the scope of this tutorial, we do not
have to explore all the panels of the tree (from top to bottom), because lot of default values are good, so

we just have to fill a few panels.

5.3.1 Location of the mesh file

Open “Meshes selection”. Use “Add” button to open a file dialog, and select the MED file previously

saved.

El . Calculatlon enwronment

Meshes Periodic Boundaries

Meshes Format | Number ‘
Pipe.med MED ".med" 1
Add Delete
Clfoin meshes >

O(Subdivide warped faces

ijCorrect cell and face orientations

5.3.2 Mesh quality criteria

Open “Mesh quality criteria”. Verify that the ‘“Post-processing format” is choosen to MED. Click on

“Check mesh” button.

E} == Calculation environment
Meshes selection
W Mesh quality criteria

[Mesh quality criteria

Post-processing format MED $|
format binary 4,|
polygons display +|
polyhedra display $|
big-endian []

Olinterier faces selection for post-processing

Check mesh

18
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The GUI displays a listing with information about quality. Then, refresh the Object Browser with
the toolbar button “Updating Object browser”. There are two new MED file in the directory RESU:

PREPROCESSOR.med and QUALITY.med.

Object Browser A=

MName

B | CFDSTUDY

= %} PIPESTUDY
- [ casEl
[ DATA
== RESU
- lggy PREPROCESSOR.med
;-'Eé_-} QUALITY, med
B 153 SCRIFTS

=153 SRC
B 5D MESH
=15 FOST

The file PREPROCESSOR.med contains information on groups location. The file QUALITY.med con-
tains quality criteria as fields. In order to visualize these quality criteria, export QUALITY.med in the

Post-Pro module (click left and select “Export in Post-Pro’).

-3 Export In Post-Pro

Then activate the module “Post-Pro”, select the criteria to display (for example click left and select

“Scalar Map”):

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction
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Object Browser ﬂgl
MName 2

B & Post-Pro
E- QUALITY.med
& Fluid volume
G- Families
B Fields
E- Face Warp_v_max, -
[é}--Non_Oﬁho_v_max. -
i * onNodes

- Offset_v_max (39 Scalar Map

~Weighting_v_i & 1so Surfaces
- Cell Wolume,

CErr_Grad LSG @ cut Planes

- Err_Grad_LSQ || Cut Lines

- Err_Grad_LSG
CErr_Grad_Lsq | Cut Segment
B Err_Grad_RC.||& Plot3D

- Face_Warp_c,

+

..+ +..

F

G- Grad_LSQ, - Refresh F5

& Grad_LSQ_Ex

- Grad_LSQ_Ex Find Ctrl+F
®- Grad LSQ RC, -

- Grad_RC, -

- Non_Ortho_c_max, -
B Offset_c_max, -
- Weighting_c_max, - ¥

* L

After exploring mesh quality criteria, re-activate the module CFDSTUDY in order to continue the data
input.

[F]-

5.3.3 Thermophysical models

Open “Thermal model” and choose Tempreature (Celsius).

E} . Thermophysical models
Calculation features
Mobile mesh
Turbulence models
i Thermal model
; Radiative transfers

L | Comjugate heat trans...

hermal scalar

Temperature (Celsius) +

5.3.4 Fluid properties

Open “Fluid properties”.

El . Physmal properties
i L | Reference values

% W Fluid properties
ol I Gravity, hydrostatic pr...

Here the tutorial proposes two options:
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5.3.4.1 Constant properties

» Use constants for water at 19 degrees Celsius.

constant ‘Ir| J
Reference value p 998 kg/m?
constant $|

Reference value p  0.001 Pa.s

constant 4-| y
Reference value Cp 4181 |/kagiK

(Thermal conductivity

constant +| .
Reference value A  0.§| Wimn/K

5.3.4.2 Variable properties

» This section is optional. User laws are proposed for density, viscosity and thermal conductivity.
Fisrt, fill all properties like the section above, and then For density, viscosity and thermal conduc-
tivity, select ““user law”, and open the window dialog in order to give the associated formula:

— density: rho = 1000.94843 - 0.049388484 * TempC -0.000415645022

* TempC"2;
User expression Predefined symbols Examples
rho = 10D00.94843 - 0.049388484*TempC -0.000415645022 * TempC~Z; ‘
— viscosity: mu = 0.0015452 - 3.2212e-5 * TempC + 2.45422 =«
TempC”2;

User expression Predefined symbols Examples

m = FI.DDlS-'-lSZ - 3.IIZ1Ze-5 * TempC + 2.45422 * TempC~ZI; ‘

— thermal conductivity: lambda = 0.57423867 + 0.01443305 *» TempC -
9.01853355e~-7 x TempC"2;

User expression Predefined symbols Examples

lambda =0.57423867 + 0.01443305 * TempC - 5.01853355e-7 * TE:IT[:C"E,'| ‘

To take into account the effects of buoyancy, we have to impose a non-zero gravity.
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E-[g8 Physical properties

L | Reference values

| Fluid properties

d Gravity, hydrostatic pr...

Gravity along X | -8.81 mis?
Gravity along ¥ | 0.0 mis?
Gravity along Z | 0.0 mis?

5.3.5 Initialization

The initial temperature of the water in the pipe is set to 19 degrees.

B |5 volume conditions

I wolume regions definition
B i Initialization
| Head Iosses

- by

fl'hermal scalar initialization

TempC 19.0 HE

5.3.6 Boundary conditions

5.3.6.1 Define locations graphicaly

* Open “Definition of boundary regions”.
& [E5 Boundary conditions

B Definition of boundary regions

| Boundary conditions

a

Highlight successively each group of the mesh Pipe, by selecting the name of the group in the Object
Browser or by clicking the group in the VTK scene. When the group is highlighted, click on the “Add

from Salome” button.

[Definition of boundary regions

Add Delete | Add from Salome|

Label ‘ Zone ‘ Mature | Selection criteria
Wall 1 |1 Wall Inletl

wall_2 |2 wall Inlet2

Wall 3 |3 Wall Outlet

wall_4 |4 wall Wall

[Add from Prepocessor listing

Import groups and references from Preprocessor listing

22
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By default the nature of each new imported group is Wall. Double click in the cell of the nature in order
to edit it. In the same way, edit the label of the boundary condition zone.

[Definition of boundary regions

Selection criteria

Label | 20ne| Mature ‘
cold 1 Inlet
hot 2 Inlet
outlet |3 Outlet
wall 4 wall

Add

Inletl

Inlet2

Outlet
wall

Delete Add from Salome‘

(add from Prepocessor listing

Import groups and references from Preprocessor listing '_y:;

5.3.6.2 Boundary conditions values

* Open “Boundary conditions”. For each inlet, give norm for the velocity, the hydraulic diameter
for the turbulence, and the prescribed value for the temperature.

£+ [E5 Boundary conditions

| Definition of boundary regions
oundary conditions

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction
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[Boundary conditions

Mature Selection criteria
Inletl
2 inlet Inlet2
outlet 3 outlet Outlet
wall 4 wall Wall
norm +| 0,617 | m/s £
[Direction !
rnormal direction to the inlet $| ;
Calculation by hydraulic diameter $|
Hydraulic diameter 0.072 m
Exchange
Scalar Name Type “alue Coefficient
TempC Prescribed w... |19
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[Boundary conditions

Label |Zone Mature Selection criteria
cold 1 inlet Inletl

: (2 Inlet2

outlet 3 outlet Outlet

wall 4 wall Wall

norm 'Ir| 4,18 | mis i

[Direction !
normal direction to the inlet $| ’
Calculation by hydraulic diameter +|

Hydraulic diameter 0.072 m

Exchange
Scalar Name Type Walue Coefficiant
TempC Prescribedw... |52

5.3.7 Numerical parameters

5.3.7.1 Time step

* In the “Time step” heading, set 0.0002 s for the time step. The number of iterations is set to 1000.

E- &5 Numerical parameters
B :Time step

| Equation parameters
- | Global parameters

[Unsteady flow algorithm management

Time step option Uniform and constant $|

Reference time step 0.0002 | s

Mumber of iterations (restart included) 1000

Option zero time step [

5.3.7.2 Equation parameters
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* In order to save computation time, in the “‘Solver” tab, the precision is increase to 0.00001 (select
all the concerned cells, and <Shift> + double right click to edit all cells in a single time).

E}-- Mumerical parameters
i | | Time step

] iEquation parameters
L | Global parameters

Solver  Scheme
pans Scheme BILzr::?ci:r;g S‘Il'gste 3~eccmFsltlr}EJctior
welocityx Centered 1 ~ )
Velocityy Centered 1 ~ )
velocityZ Centered 1 ~ )
TurbEner Upwind 0 O =
Dissip Upwind 0 )
TempC Upwind 0 O =

5.3.7.3 Global parameters

* The default gradient calculation method is changed for Least Squares method over partial ex-
tended cell neighborhood, which is better for full tetrahedrons mesh.

5+ [E5 Mumerical parameters

i [ Time step

| Equation parameters
B Global parameters

[Global parameters

Gradient calculation method:

Least squares method over partial extended cell neighborhood +|

5.3.8 Calculation control: define monitoring points

The purpose of the monitoring points is to record for each time step, the value of selected variables. It
allows to control stability and convergence of the calculation.

Number | X Y Z

1 0.06 | 0.036 |0

2 0.06 |0 0.036
3 0.06 | -0.036 | O

4 0.06 |0 -0.036
5 0.096 | 0.04 0

6 0.1 0.006 | 0.036
7 0.121 | -0.028 | O

8 0.1 0.006 | -0.036
9 0.135 | 0.113 | O

10 0.171 | 0.113 | 0.036
11 0.207 | 0.113 | O

12 0.171 | 0.113 | -0.036
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£ [&5 Calculation control
. | | Time averages
B Output control
I volume solution contraol

-y | Profiles
QOutput Control Maonitoring Points Coordinates
[Monitoring points recording
Monitoring points files at each time step $| 1 |
[Monitoring points coordinates
n X ¥ | z |
1 0.06 0.036 0
2 0.06 4] 0.036
3 0.06 -0.036 0
4 0.06 4] -0.036
5 0.096 0.04 0
4] 0.108 0.006 0.036
7 0.121 -0.028 0
2 m1nge (AN alal= NN2A ﬂ
Add Delete

5.4 Calculation

Select “Prepare batch calculation”.

B-[£§ Calculation management
il | User arrays
| Memory management
: Start/Restart
B W Frepare batch c

alculation

[Computer selection

Workstation ¢|

Select the batch script file '_y:,' runcase

[Prepare batch calculation

Mumber of processors 2 ﬂ
User files El
7o

Advanced options

Code Saturne
batch
running

Before running Code_Saturne, save the case file (toolbar button or “File > Code_Saturne > Save as
data xml file” or <Shif> + <Ctrl> + S), with the name “tjunction.xml” (extension .xml must be ex-
plicit). It is possible to see the listing in real time, in order to do that in the “Advanced Options” the
option fo listing must be replaced by to standard output.
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[Output redirection management [ARG_CS_OUTPUT)

Redirection for single processor job or for
processor rank 0 of multi-processors job (-log)

to standard output

Redirection for processors from rank 1 to M-8

of multi-processors job (--logp) no output 4-|

Click on Button “Code Saturne batch running”.

When the calculation is finished (success or error), a new folder appears in the Object Browser, in
“RESU” folder under “CASE1”. The Object Browser looks like:

d. [# CFDSTUDY

= %:3 PIPESTUDY
- CASEL

& [ DATA

{8 saturnesul

El'".l-_*| THCH

[k, tiunction.xmi

E}".;_"] RESL

'{j PREPROCESS0OR.med

LB QUALITY. med

I'_—'I"ﬁ 01121216

B0y HIST

- gy probes_CourantNb.dat
- |giggy Probes_Densitydat
- g probes_Dissip.dat
- |giggy Probes_Fourierib.dat
- |y probes_Lamvisc.dat
- |gimy probes_Pressure.dat
- |gigy probes_TempC.dat
- |gigy probes_TurbEner.dat
- |giggy Probes_TurbVisc.dat
@ probes Velocityx. dat
i} probes_VelocityY.dat
- |ggy probes_VelocityZ. dat

- |giy probes_total pressure.dat

- |gigzy Pipe.med
!Lj chr.med

-] listing

-] listpre

-] runcase

- ] summary

- 48 tjunction.xml
5| SCRIPTS

- 4_-.] SRC
- J MESH
J POST

Export the result chrmed and the probes files (extension .dat) into the Post-Pro module, with the popup
menu “Export in Post Pro”.

-& Export In Post-Pro
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In case of troubles, check these causes:

* the Object Browser does not reflect correctly the study (try the popup menu “Update Object
Browser” on PIPESTUDY

* the Object Browser is not correctly refreshed (popup menu Refresh in the Object Browser),

* if nothing, look at the temporary directory for the calculation, in SHOME/tmp_Saturne. Listings
of compilation and execution are here.

2.1.6 6. Post processing of the solution
6.1 Create curves for the monitoring points

First, export in the Post-Pro module the files of monitoring points (extension .dat) to be created. For
example, export the monitoring points concerning the temperature: probes_TempC.dat :
E| & Post-Pro

£ probes_TempC.dat
- [ TempC

Then activate the Post-Pro module. Select the popup menu “Create Curves” (click left on TempC)

Iggy probes VelocitvX.dat
HE Edit...

Rename... F2

Show Table
Create Curves

[ listinc Export Table

-] listpre Show
-] runce
- [ summ Show Only

- i tjunct Representation
B SCRIPTS

Translate Presentation

B i SRC
®-IC) MESH Delete Del
-~ POST Refresh F5
=- & Post-Pro
E- probes_TempC.dat Find Ctri4
&8 81 TempC

In the dialog window “‘Setup Plot 2d” click on the two marked buttons:

2.1. Code_Saturne tutorial : turbulent mixing in a T-junction 29



CFDSTUDY Documentation, Release 1

T Setup Plot 2d O X

Axis | Assigned | Data | Units | Attributes |
ﬂ ﬂ ﬂ nt iter [ Auto assign [Solid +| 0 ¢| Circle $| !ﬂ
E ﬂ + |t s (4 Auto assign  [Solid +| 0 ¢| Circle $| !ﬂ
ﬂ W +(1 = [ Auto assign  Solid +| 0 ¢| Circle $| !ﬂ
ﬂ ’T +[| 2 = [ Auto assign  Solid +| 0 ¢| Circle $| !ﬂ
ﬂ ’T 4| 3 = [ Auto assign  Solid +| 0 ¢| Circle +| !ﬂ
ﬂ ’T 4| 4 = [ Auto assign  Solid +| 0 ¢| Circle +| !ﬂ
ﬂ ’T 4|l 5 = [ Auto assign  Solid +| 0 ¢| Circle +| !ﬂ

s

ﬂ ’T 8 = [ Auto assign  Solid +| 0 ¢| Circle +| !ﬂ
ﬂ ’T 7 = [ Auto assign  Solid +| 0 ¢| Circle +| .|¢|

s

H v 4|8 - [ Auto assign [Solid 4] [0 %] Eircle +|
H v e - [ Auto assign [Solid 4] [0 %] Eircle +|
H v 4| 10 - [ Auto assign [Solid 4] [0 %] Eircle +|
H v & | 11 - [ Auto assign [Solid 4] [0 %] Eircle +|
H v *]| 12 - MAuto assign Solid +/[0 #| [Circle +|
L4
Ok ‘ Cancel ‘ Help |

A

Post-Pro ask if Do you want to choose all items with the same units for vertical axis?. Answer Yes and
click Ok.

T SALOME 5.1.3 - [Pipe]
File Edit Wiew ‘isualization Representation Tools Window Help

DeEX|og B dHeesZlen 6@ PNl PR vy »

Object Browser al=| VTK scene:l - viewer:1 Plot2d scene:l - viewer:1 =

I Hlose[Fo@a@aFess

- gy QUALITY.med
= @ 01122038

TempC

B ify HIST g ] -1

gy Probes_CourantNb. dat

gy probes_Densitydat 50 =
- gy probes_Dissip.dat ] //7’/}? 3
o | robes Fourierhb. dat ] /

Iy probes s J— »
- | iy probes_LamVisc.dat | 4

| g bes_P| . ]

=3 probes_Pressure.dat ] 4 s
- | iy probes_TempC.dat a0 famm
- |gigy probes_TurbEner.dat ) ] -8
- gy probes_Turbvisc. dat 4~ ] ._____/ _

'

gy Probes_VelocityX. dat L35 T
- g probes VelocityY.dat ] // M /// _g
i@ probes VelocityZ.dat 30 4

- gy probes_total_pressure,dat ] -8
lgiggy Pipe.med ] i,
- gy chrmed 25 oo
- [ listing 1 / 11
|1 listpre i
] runcase 20 A - .
-] summary ]
- 48 tjunction.xml 15 ]
- SCRIPTS ‘ i | | |
B SR 0 0,05 0,1 0,15 0,2
= MESH tls]
B 4

6.2 Visualisation of colored maps

First, export in the Post-Pro module the results file chrmed.
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=- & Post-Pro
B chr.med.01122038
= Wolume fluide
& Families
= Fields
G- CourantMb, -
7- Dissip, -
- FourierNb, -
&- Pressure, -
--Teran. -
- TurbEner, -
G- Turbvise, -
Welocity, -
#-total_pressure, -

Activate the Post-Pro module. Select the variable (7empC) and the time step (0.2 here) to display. The
select the popup menu “ScalarMap’’, “IsoSurfaces” or “CutPlanes” (click left on TempC).

Object Browser ﬂ§|
[ 4|

Narm™

“|C3 SCRIPTS (5 Scalar Map
i 'so surfaces
@t cut Planes
M) Cut Lines

: | Cut Segment
= chrmed.01122038

B Volume fluide & Plot3D
B Families
; Fialds Merge Scalar Range
- Courantib, - Use Field Range
- Dissip, -
- Fourierib, - Refresh F3
" _:fnsps;re. ) Collapse All

roncells g Ctrl+

ScalarMap
P 1soSurfaces

----- 4 CcutPlanes
i TurbEner, -

- Turbvisc, -
i-\elocity, -

H- total_pressure, -

[ rn B e B
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T SALOME 5.1.3 - [Pipe]

File Edit View Visualization Representation Tools Window Help

DX g P WpesZen @ JPrddnl sk 2ve-D- 8-
Object Browser ﬂi‘
Name ] S (3 2
lgigy probes TurbEner.dat & é': 'O # u‘&? e 3 % I@ ‘ﬁ‘ B
Iz probes TurbVisc.dat
y Probes VelocityX.dat
lgg probes VelocityY.dat
= probes_VelocityZ.dat

WTK scene:l - viewer:1 Plot2d scene:1 - viewer:1

ﬁﬁ ® L b O

zp Probes_total_pressure.
lgigy Pipe.med
lgig chr.med
-] listing
- ] listpre
- | ] runcase
] summary
- i@ tjunction.xml
- SCRIPTS

&y SRC
(= MESH
-1 POST
= & Post-Pro

E-chrmed 01122038
= Volume fluide

Fourierib, -
#- Pressure, -
- TempcC, -
i *onCells
0.2, -
4 scalarMap
P 1sosurfaces

M cutPlanes |
] ]
|
ALO Pipe — O x
File Edit View Visualization Representation Tools Window Help .:,.‘.‘._mu

DX 0E Bratre Wopezfen €@ SPHIBN I Ak 2be~- D B

Object Browser gz WTK scene:l - viewer:1 Plot2d scene:l - viewer:1 =
Name ﬂ

lgig probes VelocityZ.dat & - él; p q&‘ ﬁ? o % @ &@’ B ﬁﬁ $ > U UJ

“--lggn probes_total_pressure.
Iz Plpe.med

lgign chr.med
-1 listing
-] listpre
-] runcase
-] summary 52,0000
4@ tjunction.xml
@[3 SCRIPTS

B 53 SRC
(= MESH
-3 POST 43.7500
B & PostPro
El-chrmed 01122038
B Volume fluide
G- Families
- Fields
+- Courantib, - 35.5000
- Dissip, -
+-Fourierib, -
2}
=

- Pressure, -

= TempC, -

i * onCells

=-0.2, -

4 scalarMap
IsoSurfaces
M cutPlanes
-TurbEner, -

- Turbvise, -

elocity, - 18,0000
-total_pressure, -

[ -3
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T SALOME 5.1.3 - [Pipe]

File Edit View Visualization Representation Tools Window Help ;A.'.Ulﬁ]

DX E Bree JpaSen @ JPAAN I sk 2o O-F-

Object Browser 2| WTK sceneil - viewerl Plot2d scene:l - viewer:1 p::4
Name ﬂ

Do LL,dyroadGeld o

ﬁﬁoauuq

gy Probes VelocityZ.dat

- lggy probes_total pressure.:

gy Pipe.med

gy chr.med

1 listing

[ listpre

1 runcase

+ |1 summary 52,0000
“.. 48 tjunction.xml

& [ SCRIPTS

= &3 SRC
a3 MESH
-1 POST 43,7500

= & Post-Pro
El-chrmed 01122038
= Wolume fluide
- Families
= Fields
(- Couranthb, -
[#- Dissip, -
(- Fourierib, -
[#- Pressure, -
= TempC, -
i * onCells
50,2, - 27,2500
_~£) ScalarMap
' IsoSurfaces
,w CutPlanes
- TurbEner, -
7 TurbVisc, -
i-Welocity, -
7 total_pressure, -

35,5000

19,0000

6.3 Velocity vector and streamlines

Select the Velocity and the time step (0.2 here) to display. The select the popup menu ““Vectors” or
“StreamLines” (click left on Velocity).
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Object Browser

=]

MNarr

-] runca
_] summ

- 4 tjunct

o SCRIPTS

-~ POST

E- & Post-Pro
E-chr.med.01122038
B Volume fluide
B Families

B Fields

Dissip, -

< SALOME 5.1.3 - [Pipe]
File Edit Wiew Visualization Representation Tools Window Help

- Couranthb, -

v® Gauss Points

{5 Scalar Map

dP 150 surfaces

() cut Planes

JUJ CutLines

| Cut Segment

§# Deformed Shape
I Wectors

## Stream Lines

l$ Plot3D

¢ Deformed Shape and Sce

Merge Scalar Range

i1- Fourierib, -
#- Pressure, - Use Field Range

TempcC, -
TurbEner, - Refresh
: --Turb\.n".ISC. - Collapse All
-elocity, -

it onCells Find

B-

I Wectors

j Streamlines
l total_pressure, -

AL 3

- lggy probes VelocityY.dat
~lgigy probes_VelocityZ.dat

i lggg probes_total pressure.
- lggy Pipe.med

- lggy chr.med

] listing

-] listpre

-] runcase

-] summary

.48 tjunction.xml

@[ SCRIPTS

& [ SRC
& MESH
-y POST

£ & Post-Pro
E-chrmed 01122038
= Volume fluide

G- Families

= Fields
- Couranthb, -
- Dissip, -
G- Fourierib, -
- Pressure, -
- TempC, -
[
[
=

«- TurbEner, -
+-Turbvise, -
=3 Velocwty
-*oncells
E 0.2, -

! StreamLines

&-total_pressure, -

3
]

LPpdyodeeld s s
p ,

DuEX 0 ®ore Hoezen @€ GBI sk 2vH-D- E-
Object Browser gz VTK scene:l - viewer:1 Plot2d scene:l - viewer:1 b4
4+
~ - 2 ® > b O

34

Chapter 2. Tutorials



CFDSTUDY Documentation, Release 1

T SALOME 5.1.3 - [Pipe]
File Edit View Visualization Representation Tools Window Help

DX DB rcn Hogo=zlen @ SP a1 2ls b

Object Browser ﬂi‘

Name ]

gy probes VelocityY.dat
gy Probes VelocityZ.dat

WTK scene:l - viewer:1 Plot2d scene:1 - viewer:1

Do brdyrodeoBawfad e
0 0,03 ]

v

gy probes total pressure.
gy Pipe.med

i chrmed

] listing

] listpre

] runcase daaz
|1 summary

“.. 48 tjunction.xml
& [ SCRIPTS

= [y SRC
& MESH
&y POST

£ & PostPro
E-chrmed 01122038
= Wolume fluide

(- Families

= Fields
(- Couranthb, -
- Dissip, -
+-Fourierib, -
+- Pressure, -
- Tempc, -
3}
3
=

Velocity 0.2, -

- TurbEner, -
-Turbvise, -
=- Velocity, -
i+ oncells

I Wectors
4 Stream
-total_pressure, -

[#
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