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Visualization with ElmerPost



How to write files for EImerPost *

CscC

v Default suffix is . ep

v May be requested in Simulation section
Post File = case.ep

o Or using ResultOutputSolver with
Output format = ElmerPost



Loading data

¢ Assume data in case.ep
v File -> Open ->
case.ep

v Here the timesteps are
chosen

v If element edges or sides are
not defined for BCs they may
have to be created here

~-

CscC

i | | b |
=% Read Model File == =

Status: |Header Read
Options:

v Generate Surface Element Sides
[ Generate Yolume Element Sides

[ Generate Yolume Element Edges

File Information:

Modes: 115943
Elements: £3732
Timestpz: 2
DOFS: &

Vector:  Welocity
Scalar  Pressure
Scalar.  Temperature

Select timesteps:

First: |'I Last; |'I |nizrement |1 ﬂ

Select file:

kModel file: |C: felmenwrk.Afizdcase.ep Browse...

Read header | Read file | OK. | Cloze I




¢ ELMER POST PROCESSING

Eile  Edit Dizplay Help

Solid color

z|+z| Ratpri [ TmPR |

Mesh Style: € Line ™ Suface © Bath
Line Stle: © Line © Solid
Edge Style: Al ¢ Free

Line Clualiby: I'I_
width Soale: [1
ColorYanable:  Temperature |
Mine [100 Max [34314 [ Keep

Apply | Cloze




Moving object in EImerPost *

CscC

v Rotate

— Mouse: Right bottom

— Click: N[\ elw|

— Command line, e.g.: rotate 30 45 60
@ Scale

— Mouse: Both bottoms

— Click: ||+

— Command line: scale 1 10 1

v Translate
— Mouse: Left bottom

— Click: «{=/¥#
— Command line: translate 1 2 3




Setting background color $

o Click:
— Edit -> Background
— Set 100.0 100.0 100.0 for white

¢ Command line
— background 100 100 100




Color mesh with surface + edges $

=% Color Mesh Edit

Mesh Stle: € Line  Suface ¢ Both
Line Style: © Line © Solid
Edge Style: & Al & Free

Line Cuality: I'I
Width Scale: |1

ColorVYanable:  Temperature |

Bim: |1EI b & |34.314 [T Keep

Apply | Cloge




Plotting iIsosurfaces

025
Mumber OF |zosurfaces: IEI 05
075

ki IEI.EI b & |1.EI [ Keep
Suface Style:  Line © Suwface ¢ Eoth
Line Style: @ Line ¢ Sold

Line Quality: |1
Width Scale: I'I

Contour Wariable:  nodes_s |

ColorVariable:  Temperature |

bir: 0.0 b an: |1.EI [ Keep
Surface Marmal % anable: r'u:unel




Using clip planes *

csc
g N 74 clip_edit @1

Low = Plane: W |1_|2iﬂl

High¢ Plane: [0.950 | D_?inl

Lowe Y Plane: W |1_|2iﬂl

High' Plane: [1.250 | jinl

Low Z Plane: W |1_|2iﬂl

HighZ Plane: [0.950 | D_?inl




Isosurface + surface plot + clip planes $

| =¢ ELMER POST PROCES

File Edit Dizplay Help Modules

)| | Z| 4z | W | #F»| RESET

B Scaling

%! z| 2| rotrri | TmPR

[ clip_edit .—lglﬂM1
|

1.250 Ir

L & Plane: I-'I 2al
L1

[0.950
High ¥ Plane: IEI.EIEEI
| L

% isosurface

0.25
05
0.75

Min: IEI.EI bl |1.EI [T Keep

|| Murmber OF lzozurfaces: IEI

I— -1.250
sethgncyl1 20 | | Surface Style: © Line © Swface ¢ Eoth
1 280 Line Styl=: © Line ¢ Sold
' High'r' Flane: |1.25EI I - Line Quality: |1
" b widhh Seale: [1
-1.250 e |
Low Z Plane: 11 250 Contour Variable: nodesz_u
| I_l_l Color % ariable: Temperaturel
0.950 i; g I
HighZ Plare: [0.950] I ki 0.0 Maw (1.0 [ Keep

Surface Marmal Y ariable:  none |

Apply | OFK. | Cloze Cloze



Vector plots

CcscC

1.00
Yector Length Scale: I I

Line Styl=: € Line & Solid

Line Cluality: |1
Width Scale: |1

Threshald Y ariable:  none |

0.0
kin: IEI.EI
L1

100.0
b & |1 .0 I I
Color Yariable:  “elocity_abs |

Length W ariable; R-’elu:n:it_l,l_amJ

Arrow Yariable:  Welocity




Vector plot + solid surface $

Edit

Eile Display Help

Tm PRI |

z| +z| metpri

-1.250

Law ¥ Plane: |-1 2RQ
L1

High ¥ Plare: Iljjjn | 0.000

_oupine: w0 20
L]
High %' Plare: |1 2250 | 1.280
-1.250
Low 2 Plane: |-1 R0
L]
High Z Plare: ID.945 | 0.945

&pply | 0K | Close



Surface plot + Isosurfaces + Opaque

r_ -
i Material

Apply-Ta

& Ambient & Diffuse ¢ Specular

i Shininess
250
00 320 640 960 1280
4 QOpacity (%)
I 0.0
& isosurface EnLl
12.47340791 4 a0
i oers | | | e—
] |20 4202237 42¢
Mumber Of lsasufaces: |6
Hiher S sgsuaces 23 G936 316572
27 367039571 ¢ J0.0
0 840447455 I | §
Mir: [10.0 Max [34.3138554 [ Keep O 280 50 sl 1oy

Suface Style: ¢ Line ™ Suface ¢ Both
Line Style: % Line © Solid

Lire Cluality: |1
Width Scale: I'l

Contour Wariable:  Temperature
L — it - Color Wanable:  Temperature

i |1EI [LETS |34.314 [~ Keep
Surface Mormal Variable: nu:unel

Apply | Cloze




Change of colorma

0

CcscC

-

i ci_editColormap
File  Edit Apply-To

|l alice blue

BliceBlue
antigue white
Antigueitthite
Antiquetahitel
Antiquesahite?
Antiguetahited
Antiguettthited
anquamarine

- ||aquamarine1

B.] ELMER POST GRAPHICS

Cancel

(= I=]=]




Selecting active geometric entities

% | ELMER POST GRAPHICS

74 groups (o]l

FY

r all r body. 2 r body. 1 r adiabatic. wall 2 inflow W pipe. wall 2 outflow

r periodic. zource r fiwed. temperature 2 periodic. target v fined.heat. flux

Apply | Ok | Cancel |




Saving figures

CSscC

v File -> Save Image -> jpg

% sove sreen R e

Save az:

™ Postecript
¥ Fit PS to page

" PPM Image
&+ JPG Image

Select file:

File: Marne: I

Save | Cloze



Deformation in geometry *

CscC

¢ Assume displacement field in variable
"Displacement”

v Set In command windows:
math nO=nodes
math nodes=n0+Displacement

v Replot



CcscC

Visualization with Paraview



~-

Exporting 2D/3D data: ResultOutputSolve ¢

An example shows how to save data in unstructured XML VTK (.vtu) files to
directory "results” in single precision binary format.

Solver n
Exec Solver = after timestep
Equation = "result output"
Procedure = "ResultOutputSolve" "ResultOutputSolver"
Output File Name = "case"
Output Format = String ”“vtu”
Binary Output = True
Single Precision = True
Save Geometry Ids = True
End



Filename conventions *

CScC

o Suffix of unstructured XML based VTU fileis .vtu
¢ Timesteps numbered #step

o Partitions numbered with #partpar#fstep

« Holder for vtu files in parallel is .pvtu



Loading data

CSscC

M ParaView 3.14.1 64-bit E@

Sources  Filters T

BE ova F ? [QIAPER % KA D> DD B meo 0
Roeodbtzddis (Fle@e G

4

Pipeline Browser
2= i I Open File: (open multiple files with <ctrl> key.)
[ builtin:
Loak in: [C:;"elmer«'«rk;"\."lz,r '] O © O U
.. My Documents + || Filename
./ Desktop = casevtu0001.vtu
. Favorites
AN E
W T
Dy
L OEN m
Properties Displa Fa
Properties T i
1| il |
= Apply

File name: casevtu0001.vtu

Files of type: [Supported Files (*.xyz *.okc *.h5 *.wsh5 *.vid *.rst *.POS* *.CHG* Y] [ Cancel

Note: Paraview may have several datasets at the same time!



Solid color

AF ParaView 3.14.1 64-bit

e BE wa &

File Edit View Sources Filters Tools

E=% WOl =

Macros  Help

% <l > I> DI B e o 0

E QEI Q’ < temperature

3 |

+) [utace S-S § 8 S §o ¥ < o)l X e

Pipeline Browser

5 X

EOQRRIOELD W

Layout #1 X

T
[ builtin:

|
oW | casevtu0001.viu

EDENEES

Properties | Display I Information |

Properties

g X

& Apply &) Reset 3 Delete

Cell/Point Array Status
@ Geometrylds

@ pressure

2 temperature

2 velocity

CSscC



Moving object in Paraview $

CscC

o Rotate
— Mouse: Left bottom

v Scale
— Mouse: Right bottom

v Translate
— Mouse: Center bottom



Setting background color

e

M ParaView 3.14.1 64-bit

File Edit View Sources

pE BB wa F ? ([RALDE

Filters

Tools  Macros

Help

<0 > 1> DB e o

B e o mpuones

o)

) [t

HEOOUBOH

Properties Information
Properties

pu

| & Apply || (@ Reset |[ 3¢ Dq

Cell/Point Array Status
7] Geometrylds

< pressure

< temperature

< velocity

M Settings

General
Colors
Animation
Charts

I Render View

SRR LA @G
Eaeal

These are color categories. When assigning colors to objects, one can
select one ofthese catergories. In that case if coloris changed in this
dialog, then all colors assigned to the same category are updated
automatically.

Select Color

Basic colors

© Background Coll
[Oswtecior
(@ ssectonco
@ Edge Color

Choose Palette |~ Custom colors

@EEx]

OO0

LIt

[ Add to Custom Colors |

Hue: 0

S

Sat: 0

val: 255 %]

E Green:

Red:

255 [+
255 (2]
255 [+

Blue:

[ ok

J [ concel |

~~

=)

CcscC



Color mesh with surface + edges

LT ParaView 3.14.1 64-bit
File Edit View Sources Filters Tools Macros Help

D& BE 0 ? (RPN REER kKA > D> DT | e
H ‘:] :H:[ & temperature v“ v] [SurfaceWithEdges '] x ._1 :;_iﬁ ﬂ_-i g:b ;Lllill :ig @I;i

= = = — oy
E90PREOEELO
Pipeline Browser B X | Layout=1X +

e G

ﬁ builtin: mE)

mEB)x]

|
- SETTIm

Properties | Display I Information |
Properties [ 4

Apply Reset 3 Delete

Cell/Point Array Status
@ Geometrylds

< pressure

< temperature

2 velocity




AMR Contour

AMR Dual Clip
Annctate Time Filter
Append Attributes
Append Datasets s
Append Geometry
Block Scalars
Calculator

Cell Centers

Cell Data to Point Data
Clean

Clean Cells to Grid
Clean to Grid

Clip

Clip Closed Surface
Clip Generic Dataset
Compute Derivatives
Connectivity
Contingency Statistics
Contour

Contour Generic Dataset (]
Curvature

D3

Decimate
Delaunay 2D
Delaunay 3D
Descriptive Statistics
Elevation

Extract AMR Blocks
Extract Block

Extract CTH Parts N}
Extract Cells By Region
Extract Edges

Extract Generic Dataset Surface X

Extract Level

Extract Selection

Extract Subset

Extract Surface

FFT Of Selection Over Time {.}
FOF/50D Halo Finder

Feature Edges

Gaussian Resampling

Generate Ids

Generate Quadrature Points

Generate Quadrature Scheme Dictionary
Generate Surface Normals

Glyph

Glyph With Customn Source

Gradient

Gradient Of Unstructured DataSet
Grid Connectivity

Group Datasets

Histogram

Image Data to Point Set
Integrate Variables

Interpolate to Quadrature Points
Intersect Fragments

Iso Volume

K Means

Level Scalars

Linear Extrusion

Loop Subdivision

Mask Points

Material Interface Filter
Median

Merge Blocks

Mesh Quality
Multicorrelative Statistics
MNormal Glyphs

Octree Depth Limit

Octree Depth Scalars
Outline

Outline Corners

Outline Curvilinear Data5et
Particle Pathlines
ParticleTracer

Plot Data

Plot Global Variables Over Time
Plot On Intersection Curves
Plot On Sorted Lines

Plot Owver Line

Plot Selection Over Time
Point Data to Cell Data
Principal Component Analysis
Probe Location

Process Id Scalars
Programmable Filter

Python Calculator

Quadric Clustering
Random Vectors

Rectilinear Data to Point Set
Rectilinear Grid Connectivity
Reflect

Resample With Dataset
Ribbon

Rotational Extrusion

=

Scatter Plot

Shrink

Slice

Slice Generic Dataset
Smooth

Stream Tracer

Stream Tracer For Generic Datasets
Stream Tracer With Customn Source
Subdivide

Surface Flow

Surface Vectors

Table To Points

Table To Structured Grid
Temporal Cache

Temporal Interpolator
Temporal Shift Scale
Temporal Snap-to-Time-Step
Temporal Statistics
Tessellate

Tetrahedralize

Texture Map to Cylinder
Texture Map to Plane

Texture Map to Sphere
Threshold

Transform

Triangle Strips

Triangulate

Tube

Warp By Scalar

Warp By Vector

Youngs Material Interface

|
= E caselidl.pvtu

|E| builtin:

@ W) Connectivity1

B slice1 csc

. Glyph1 |

v Paraview uses
extensively filters to
create new datasets

e Filters and datasets
may be set active or
passive by clicking
the eye

v Several datasets
may be visualized at
the same time



Plotting a slice

£¥ ParaView 3.14.1 64-bit
File Edit View Sources Filters Tools Macros  Help

o BT ve ¢ ? @K

¥ 0 <l > D> DI B |imme o

H -\';__1 EHL\’ o velodty VI [Magnimdn v] [Surface

7 5 £ == Ca)
HOPPRETOEESEL D
Pipeline Browser B X | Layout #1X +

R iRt ALE 2 E

e G

E| builtine: @]

mBE]Xx]

|
@ @ caseviud0nl. viu

> OF

Properties | Display I Information |
Properties A X

Apply Reset
-
Sice Type =
Show Plane
Origin - 0.5 0.5 0.18546615:2
Normal 0 ] 1
[ ¥ Mormal ][ Reset Bounds ] =

[ vhoma
[ zoma

[ Camera Mormal ][ Center on Bounds ]

4 glice Offset Values
Value Range: [0.866025, 0.866025]

0 Delete

Delete Al

Connect

SC



Plotting a clip

BT ParaView 3.14.1 64-bit

File Edit View Sources Filters
=3 CEREE
pe 3% »

Tools  Macros  Help

¢ ? [RA

K

¥ 0 <l > I> DI B mmeo

H -\';__3 E,_.:’ < velodty

VI [Magnimdn v] [Surface

JE LA

Pipeline Browser

900 RTOE2LE

g x

Layout #1 X ok

T
[E builtin:
|
@ @casevb.ltltlﬂl.vb.l

» ET

&

Ha

<@

e

® G

=3 Eol/~x=

ELA(E=])

DEOx

Properties | Display I Information |
Properties

Reset L Delete

A X

Apply
Show Plane
Origin 0.5 0.5 0.283975648
Normal 0 ] 1
[ ¥ MNormal ” Reset Bounds ]

[ Camera Mormal

][ Center on Bounds ]

[ 1nside Out

SC



Vector plot

£ ParaView 3141 64-bit
File Edit View Sources Filters Tools Macros  Help

pe B va & 7 [@2

% Il > 1> Dl G e

P |

- S P F AN R XX e!

— — Q=

Beo o —

1900 RIOEL00
Pipeline Browser f X | Layout#1 X +

ﬁ builtin: [E] .

@mEE)x]

|
@ B casevtuddoLviu

- ©Em

Properties | Display | Information |

Properties

5 X
 Apply ) Reset i Delete
Glyph Transform Transform2 | o

4 Transform2
Translate 0 0 i}

Rotate 0 4] a
Scale 1 1 1

Crient
Scale Mode wector - ]

E:ct:;‘f"e 7.96859567305 [ Edit

Maximum
Number of 5000
Points

[7] Mask Paints
[7] Random Mode P

m

Set view direction to +X




Vector plot + opaque solid surface $

File Edit Wiew Sources Filters Tools Macros  Help

5@@@@0@:@" iddibiibbiﬁzrmo
-l & [0 emperatire =) vl'l—m _Jvl B Al

lQ@@@@@«%ﬁ@@ -

i builtn: EEEE mEE)
@ ‘ caseviu0001.viu

@ @ciypht

Representation |Surface
Interpolation | Gouraud

Point size 2,00

Line width 1,00
Opacity 0,10

Subdvsn

Edge Style
' Set Edge Color. .. |v
Volume

Volume mapper Projected tetra =
b
@ T —| D




Vector plot + solid surface with Id treshold $

HF ParaView 314.1 64-bit [=]l= =

File Edit View Sources Filters Tools Macros  Help

pE B wa F 2?2 ([QANDE SN 5 KAD> DD mo " F
B s fommeme o) o] o IR SHEEULALL »CEG
VWOPRIOQGELD W

Pipeline Browser B X m

ﬁbuilt’n: [E] mIII ma m:l mx
|

@ ) casevtu000 vty

@ FEchypht

@ | Threshold 1

Properties | Display I Information |

Properties F X
H Apply ) Reset L Delete
Scalars [@ Geometrylds - l
Lower .
Threshold [} w0z
Upper g
Threshold 1 1684

Al Scalars




Change of colormap

[all <3 al

pe

M ParaView 3.14 .1 64-bit

il > DDD—H@ Time: 0
s dx 83

A CACKE

lol=]|

mEE)E]

File Edit Wiew Sources Filters Tools Macros Help
& B M Color Scale Editor
=
E ﬂg Color 5cale | Color Legend
@ [ render view Immediately ’ Save ] lChoose Preset]
Pipeline Brow
7 P \
B bui _ -
| L
@ ums
Color Scalar Value MNaM Color | Color Space
@ tm L] pa ging
@ 0 [ Use Logarithmic Scale
Automatically Rescale to Fit Data Range
Minimum: 10 Maximum: 34,3138
Rescale Range | |Rescale to Data Range] ’RESE:IE to Temporal Range
IUse Discrete Colors
Resolution D 16
Properties
Display
View
Visible Make Default] [ Close
Select
Color |—|

Color by

Slice

Slice

Interpalate Scalars
Map Scalars

Apply Texture |Mone

Slice Direction

[ < temperature vl[:

[Edit Color Map... | [Rescale to

4|

1 | r




Deformation — WarpByVector filter

*

CScC

FF ParaView 3141 64-bit

File Edit View Sources Filters Tools

Macros  Help

: r&l f_'__'zl < temperature v“

hd ] [Surface

m el .-—'ﬁ-'-"—._ & C
VPRI OESLO L
Pipeline Browser q x Layout #1 X +

T
[ builtin:
|
@ mcasevaDD:l.vm

@ —Eclypht
@ ) Threshold1

2 S = VarpBy Vector 1|

R RUALE 2EEG

o

oo =]

E3

mE)@)x]

Properties | Display I Information |

Properties

Vectors velodty - ]

Scale Factor -20

P X
& Apply ) Reset i Delete




Plot line — PlotOverLine filter

BT ParaView 3.14.1 64-bit
File Edit VYiew

e BE ®

D = o | @ Solid Color

ER s

Pipeline Browser

Sources  Filters

Tools

O ® G

g x

ﬁ builtin:

ﬁ casevtuli0l.viu
ﬁ Glyph1
) Threshold1

@ l"i PlotOwverLinel

() Use Array Index From ¥ Axis Data

@ Use Data Array

Display Information
Display [
-
Attribute Mode @ Point Data o
X Axis Data

m

. welocity (M.

[[] Geometrylds . Geometrylds
[ vtkValidPoin... . wtkValidPoi...

4

1

Line Series

[E Variable Legend Mame

[] pressure . pressure
temperature . temperature

[] velocity (0) . wvelocity (0) 2
E velocity (1) . velocity (1)

[ velocity 2) [l velocity (2

r

Macros  Help

& ? &2

-

-

Layout #1 X +

K<l > > P S
B s 28 12 &y o &

£ JLAl=)

ED(EY=ES

299

29,7

29.5 4

29.3 4

29.14

28,94

28.7

285

0.3

1.5 2




Streamlines — Filter StreamTracer $

File Edit View Sources Filters Tools Macros  Help

f@@@@nmef Mﬂb»ﬂﬁﬁo
H s 2o temperature 3 +mL__4l S o3 LGS P F Y

IQ@@@@@&-Q@@

Layout#1X | + |
i builtin: B EE [mE]E]x]

@ ‘ casevtu000 L.vtu

anpply || @ reset | | 9§ Delete |

4 Stream Tracer

Veectors

Viector Interpolator Type

Integration Direction

Integrator Type
Integration Step Unit
Initial Step Length
Minimum Step Length
Maximum Step Length

Maximum Steps

Maximum Streamline Lenath 1




Partitioning — Connectivity filter

T ParaView 3.14.1 64-bit

e

F ?[RALRER % A>T e T B

E '\ﬁ g’ © Regionld

VBT OE

Pipeline Browser

T
[E builtin:
|
@ W) case0001.pyty

Properties | Display I Information |

Properties

' Apply ) Reset 4 Delete

g x




Saving figures

0N

.

B ParaView 3.14.1 64-bit

File Edit View Sources Filters Tools

Macros  Help

pE B wa & ?[RA L RE

JL UK <Al B oI Pl @ Time: 0

i % m’ < temperature v][

7] [surface JMLSYBEREIAAE 268G

Pipeline Browser F X

T
F o

EOUURIOELO®W

Layout #1 X ok

elE]=]

([ [FE]

¥ Save Screenshot:

OEE]]

Co ) |

Look in: [C'Jelmerwrklef

Jo © o

. My Docun + || Filename
. Desktop
. Favorites
I HY
I
I

Y
Y -

1=l
L

File name: case.png|

Files of type: [PNG image (*.pna)

Map Scalars

Apply Texture |Mone

Color by [ 2 temperature 'l [

’Edit Calor Map.. l ’R.ES-E|E to

Slice
Slice Direction

Slice | 0
4| [ | 3

J




Saving animations with Paraview *

CScC

¢ The only packing method that comes with Paraview
by default is motion AVI

v It is advicable to save the animation as separate
files

¢ You may use ElmerClips to make mpg animations of
the separate png figures



