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Outline

* The post-processing section is split into three parts:
* Basic post-processing
* Advanced post-processing

* Post-processing assignments
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Part I: Basic Post-Processing

Training Objectives:

* Overview of GMV shortcut buttons

*  GMV Basics
* Changing GMV view angle
* Viewing a subset of the data
* Setting data limits
* Adjusting background and material colors
* Adding titles

* Saving attribute files

* Creating and viewing images

* Creating and viewing animations
* Plotting transient data in XMGR
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Post-Run

* During and after a Barracuda
simulation, examine your
results by clicking on the Post
Run tab

* Check that the project file and
working directory are correct

* Note: You can view GMV files
while the solver is operating
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Default post-processor

® GMV as default post-processor * Launch GMV
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— - View Log Files

H Open terminal

View Results

View Particle Data
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_ | Volume Fraction
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_ | Solid Region

Tasks ﬂ Part_icle
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Convert image
Particle

[E..” or animation ”

=, Convert GMV Residence Time
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support file
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~ | Temperature
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(O EnSight as default post-processor ‘ Launch EnSight

View Cell Data

d q Cell
.| Volume Fraction
d Cell
.| Pressure
m Cell
.| Pressure Gradient

m Cell
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ﬂq Cell Average
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u Cell Average
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GMV Shortcut Buttons

* There are several ways to access and
analyze the simulation results

* The shortcut buttons shown on the
right provide convenient access to
common views of results

* Tip: Not all shortcut buttons are
available for all simulations. If the
data is not available, Barracuda will
warn you (e.g. clicking on average
data buttons, when averaging has
not been set)
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w0 Particle ICs ~
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Pressure BCs

Flow BCs

Injection BCs

Thermal Wall BCs

Passive Scalar BCs
v Ti." BC Connections

Secondary Feeds

Post-Run Analysis

Default post-processor

® GMV as default post-processor * Launch GMV
Utilities
]ﬁ([ Plot Utility

__ .| View Log Files

View Results
Secondary Exits
BC Connectors

v o Chemistry
il Rate Coefficients
47 Reactions

View Eaflicle Data

A

Particle
Volume Fraction

3 N Particle
#. Numerics o N .
- pen terminal | Solid Region
(- Time Controls E q
~ 4. Data Output
‘, P Tasks d Par‘t_lcle
. Flux Planes — .| Radius
A1 GMV Output Options ﬁ View images
En Average Data or animation d Particle
2D Plot Data L™ Species
<1, Convert imagd
/v Transient Data [~ or animation Particle
@ Wall Erosion d Residence Time
+ss Particle Attrition 5”§> fogvefthir‘;‘lf
. Raw Data ~  ToEnsight files Y q Particle
e« Population Data Create £ Temperature

<

& Solver Output Units
2 Run

support file

43 Post-Run
- Plot Manager v
< it A4 o

O EnsSight as default post-processor ‘ Launch EnSight

Al
Al
Al
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View Cell Data

View Average gl Data

Cell d i Cell Average
Volume Fraction " Volume Fraction
Cell m q Cell Average
Pressure .| Pressure
Cell d q Cell Average
Pressure Gradient _ | Pressure Gradient
Cell

Fluid Temperature

ﬂ i Cell Average
_ | Fluid Temperaturg
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Adjusting Model View

] GMV V4.5.2 built 2011-09-26 <3> ‘:-I:ﬁ

File Display Cale -1 Ctl-2 Ctl-3 Refle Yiew
|L M&nt file: /home/training barracuds_training/kKuipers m LLpy G, OO200

(<]
(>]

* Click on Particle Volume Fraction

Tuist | ] m
Elew. | JR o0
@1‘ I i [[-50.0]

= ~—} 2.0001480e+01

Particla
Yolume Fraction

* A GMV window will pop up showing particles
colored by volume fraction

Particles VolFrac

:| 055

* The default view angle makes the model hard to 0.4956829
see, so turn the model face-on (angle 0, 0, -90)

IW —0.4413659
* You may use your mouse, the slider bars, or

enter the values in directly —0.3870488

03327317
0.278047
0.2240976
0.1697805
0.1134635

0.06114691

0.006829342
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Viewing a Subset

* Asubset allows the viewing of smaller sections of
the full model A

lx GMV V4.5.2 built 2011-09-26 i’ ‘é {3

File Display Calculate Ctl-1 O Ct1-3 | Reflections WYiew |
Fa Current file: ‘homedtraining: Subset Modes, Cells, Particles >
I Twist | | " Texture Smoothing i

Elew, | (- TTme
* This is commonly used for looking inside a large S o
m O d e I " \U,.::,ir;:: ipz::ckhall 2.0001480e+01
S
Particles VolFrac
* Select Ctl-3 = Subset = Nodes, Cells, Particles to i
raise the Nodes, Cells, Particles Subset window 04956829
W —0.4413659
—0.3870488
—0.3327317
0.2784147
0.2240976
0.1697805
0.1154535
0.06114641
0.005829342
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Viewing a Subset

* Move the x-min slider so that half of the
mOdeI iS SeleCted X GMV V4.5.2 built 2011-09-26 v @ E

File Display Caleulate Ctl-1 Ctl-2 Ctl-3 Reflections VYiew

£ Current file; ‘homestraining/barracuda_training/kuipers/my_setup/Gmy, 00200
| Tuist | JR | 0.0
Elev. | JE | [on
. . . Azim, | =1 -30.0
* Click Apply in the Nodes, Cells, Particles Subset
. fag. X & Subset - Nodes, Cells, Particles @ & (E3)
Wi ndOW i | 1 |L_o.o000000]  xmax | T 0.2907000
ymin [ fFo,o0015000)  ynax | —11 { 0,01515000
zmin ||| 0,01000000 Zmax | 1§ 1,010000
Closel Resetl W l
Particles VolFrac
:I 055
0.4956829
fLoo —0.4413659
—0.3870488
0.3327317
0.27801147
0.2240976
0.1697805
0.1154635
0.06114641
0.006829342
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Viewing a Subset

. . .
* Rotate the model to view the inside S TTTTTTEYS 5o &
File Display Calculate Ctl-1 Ctl-2 Ctl-3 Reflections VYiew
& Current file: fhomedtraining/barracuda_training/Kuipers/my_setupsGy, 00200
| Tuist | R | 0.0
Elew, | JE [ o
fAzim, | ] -34,0

* Is anything different happening on the inside that
cannot be seen from the whole model view?

e 2.0001480e+01

Particles VolFrac

e Not in this case, move the x-min back to the left i e
and click Apply o 56529

E.OO —0.4413659

—0.3870488

e Hint: Always view results from both the inside
and outside of any model to view any hidden

behavior 02784147
0.2240976
—0.1697805

* Reset the view angle to (0,0,-90)

—0.3327317

0.1154835

0.06114641

X @ Subset - Nodes, Cells, Particles @ @ )

xmin | J | [L_o.o00000]  smax | 1§ 0,2907000

ymin [_1_1 l:o’()omsooo yma | L1 f 001515000
znin [_1_1 fFo.otoo0000]  zmax | 1§ 1,010000

Close Rasatl npplgl {
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Setting Data Limits

X GMV V4.5.2 built 2011-09-26 <3> v & %

* You can set the data limits of the particles volume R o
. File Display Calculatw Ct1-2 | Ct1-3 Reflectionz Miew
fra Ct|0n Current file: Zhomedt (esle raining/Kuipers/my_setup/Gnw, 00200

=

Tuist |_/yﬂata Limits P pode Fields
Elev, | Distance Scale = 1] Fialds
fzim, |—_|_| Interactivity
Hag, Light urtace Fields 2.0001480¢+01
. . . 1 Line Uidth Face Fields ' e+
 Select Ctl-2 = Data Limits > Particles ot Stz
Plot Box Auto Menu Popup
Scale Axves |
X Set Particle Limits & & )

Particles VolFrac Elosel

* A new window will pop up. Set the VolFrac data | g o
limits from

[ I

~rad
0.49556829
Ilol) tO ”0. 55” ~wipecies
v Speed
.00 —0.4413659
wrvelx
arvely
—0.3870488 4 4
ki ) . 4

* Click on Apply Change

Hinimuyy

. . —0.3327317 | Original; J#720E14603639 0‘50001192
* Notice the change in the color scale values. Values current:
are now in nice, clean intervals 02784147 1 pply Change
Alsze Nice Intervals
0.2240976 d
ATizplay Az Log
0.1697805 . Resetl Reset ﬂlll
Auto Resetl Auto Reset All
n -QN' 5 e T .
0.1154635 i
0.06114641
0.006829342
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Opening a Gmv

X GMV V4.5.2 built 2011-09-26 <3> v @ %

* Note that when a button on the Barracuda post-

File | Display Caleulate Ctl-1 Ctl-2 Ctl-2 Reflections View

run page is clicked, GMV will open the last Gmv* FRexd O File "\ o Katpers/in.sotup/ons 0020
. . . . . . Put Attributes e SamileiEn K
file written for the simulation. In this case, this S m s ,@
corresponds to the simulation end time of 20 O (s S L
seconds (if the calculation is complete) ——— > 20001480e+01
QuIT
. . . . . . Particles YolFrac
* To view a file for a different point in time, Select || gross
File > Read GMV File > Same Simulation Filter
0.495 I \ining/barracuda_training/Kuipers mu_setups®
Directe Files
foo | —0.44 G, D000F
* Select the Gmv file that corresponds to 1 sec into .

the simulation. Remember in the problem setup,
the plot interval was set to 0.1 sec, so Gmv.00010 —0.33
corresponds to 1 sec.

0.275 Selection
I irracuda_training/Kuipersdmy_setup G, G001

0.22

b CliCk OK 0.165 Filterl Eancell Help |
on

* Next, open the Gmv file that corresponds to 15 0.055

sec into the simulation

0
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Additional Gmv Shortcuts

* Use the View Results buttons to examine your
simulation results —

Post-Run Analysis

Default post-processor

® GMV as default post-processor * Launch GMV | O EnSight as default post-processor ‘ Launch EnSight

* Do the results reflect the behavior you expected?

Utilities View Results
(. Plat Utility View Particle Data View Cell Data View Average Cell Data
d Particle
— - View Log Files Volume Fraction Cell Cell Average
— d Volume Fraction d Volume Fraction
article
a Open terminal dq Solid Region
- Cell Cell Average
Tasks. dq :aar:if‘: d Pressure d Pressure
%, View images
.h or animations d Particle cell Cell A&
| Speci €l ell Average
° d h I f . %3 Convert image pecies a Pressure Gradient a Pressure Gradient
How does the average volume fraction compare L. or animation Particle
h . | f . ? N, G d Residence Time
to the instantaneous volume fraction: ¥F to ensight files Al AN &) fueroge

ﬂ Particle Fluid Temperature Fluid Temperature
.| Temperature

3 Create
support file

* How does the cell volume fraction compare to the
particle volume fraction?

SIMULATE > UNDERSTAND > OPTIMIZE
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Comparing Results

Particle Volume Fraction

7 GMV V4.5.2 built 2011-09-26 <3>

File Display Caleulate Ctl-1 Ctl-2 Ctl-3  Reflections  Wiew

£ Current file: fhome/training/barracuda_training/Kuipers/my_setup,/Gmv. 00200

Tuist | [0
Elev, | 11 [ o0

fzin. | -30.0

Hag.

:l 055

2.0001480e+01

Particles VolFrac

0.495

—0.385

—0.33

0275

0.22

—0.165

0.1

0.055

Cell Volume Fraction

X CGMV V4.5.2 built 2011-09-26 <4>

(@)
(®

File Display Calculate Ctl-1 Ctl-2 Ctl-3  Reflections View

£ Current. filet /howe/training/barracuda_training/Kuipers/ny_setup/Gms, 00200
Tuist | [ o0

Elev, | 1

f
)
e
=] =

Azin. |

Average Volume Fraction

7 GMV V4.5.2 built 2011-09-26 <5> -

File Display Calculate Ctl-1 Ct1-2 Ctl-3  Reflections Wiew

o0 9

z

Tuist [

Current file: ‘hanertraining/barracuda_training/Kuipers/ny_setup/Gny. 00200
I 0,0

Elew. |

41

-1.5

ein, |

Hag, 2.0001480e+01

Cells p-VolFra
:I 055

0.495

—0.385

—0.33

0.275

0.22

—0.165

011

0.055

[e
!*‘30.0

Cells av_pVolF

j 0.55

—0.385

—0.33

0.275

0.22

—0.165

0.11

0.055

2.0001480e+01
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Particle Mixing in Kuipers Bed

* GMV and Barracuda can be used to

make high quality images and

animations. Colors’ |abe|s’ and other f Barracuda Virtual Reactor with Chemistry - 17.3.0 - /Chtraining\2_Kuipers\my_setup\kuipers_my_setup.prj - [m] X
File View Setup Run Graphics and Output Post-processing Help

settlr)gs can be adjusted to best display RNy T
the simulation results Project Tree 5 x

e« Particle ICs ~
v [] Boundary Conditions
Pressure BCs Post-Run Analysis
Flow BCs
Injection BCs Default post-processor

Thermal Wall BCs

[ ] TO d e monst rate, a n a n I matlo n S hOWI ng Passive Scalar BCs ® GMV as default post-processor * Launch GMY (O EnSight as default post-processor ‘ Launch EnSight
v @ BC Connections

the particle mixing will be created Secondry Fecds L T

Secondary Exits ld-’ Plot Utility View Particle Data View Cell Data View Average Cell Data
BC Connectors

v o Chemistry d Particle
4 Rate Coefficients — - View Log Files |

Volume Fraction ﬂ Cell d Cell Average

J§ Reactions Volume Fraction Volume Fraction

. . . # Numerics = en termina N P?)Tidee ion
* Click on Particle Species — - Samipuriind L ani e

4 Cell Cell Average
v Data Output
= o P Tasks d Pressure ﬂ Pressure
o o
A GMV Output Options ﬁ View images |
Lo Particle

Zn Average Data N Species d Cell d Cell Average
[ 2D Plot Data <=1 Convert image | Pressure Gradient | Pressure Gradient
s Transient Data [~ or animation Barticls
% Wall Erosion ‘8| Residence Time
+#s Particle Attrition . SEmE EY ﬂ Cell d Cell Average
. Raw Data 7 to Ensight files N Particle | Fluid Temperature " Fluid Temperature
e« Population Data A Create - | Temperature
& Solver Output Units support file

= Run

43 Post-Run

~. Plot Manager v

<« * ¥ L

| kuipers_my_setup.prj | C:/training/2_Kuipers/my_setup
[ & e’
= --'BAR & CUDA - SIMULATE > UNDERSTAND > OPTIMIZE
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Background Color

Rotate the image into view
(angle 0, 0, -90)

* Animations often look nice with a black
background

* Select Ctl-1 - Coloredit = Background
Color to raise the Background Color
window

e Select Black

* Click Apply

* COMPUTATIONAL
PARTICLE

NAMICS

X GMV V4.5.2 built 2011-09-26 <3> ¥ @ %
File Display EW Ctl-1 | Ctl-2 Ctl-2 Reflections VYiew | ‘
3 Current file: Aineien cuda_training/Kuipers/my_setups Gy, 00200
| Tw1st| Axes - —[_0’0
Elev. | Beep Sound [ 0.0
Hzim, |_ Bounding Box [ | —a0,0
——————— Center
Mag.
— Clip 2.0001480e+01
Color Bar -
el 2 Materials, Isosurfaces, Isowolume . )
Contour Levels  tic)d Data Color Hap 7 Bac ;i @
Background Color —
Particles Species m Apply
:l 2
1.9
fr.o0 —1.8
—1.7
—1.6
1.5
14
1.3
1.2
1.1
1
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Transparent Geometry

K GMV V4.5.2 built 2011-09-26 <3>

File Display CW Ctl—llCtl-Z Ct1-3 Reflections Vieul

* As adefault, the model geometry is

displayed in grey (Aluminum) at 30% A Current file: finimation cuda_training/Kuiperadmy_setupsGny, 00200
. wist Axes -

transparency. Typically, on a black - e [—IEZ

background, it is better to set the i o

tlip 2.0001480e+01

Color Bar

r
Dol reilii Materials, Isosurfaces, Isovolume
Contour Levels S

Field™H

transparency to a 10% - 15% range

Background Color

Particles Species

» Select Ctl-1 = Coloredit > Materials, e )
~sGet Color
Isosurfaces, Isovolumes A Color
MI ~Set Default
Steel Haterials Isos,
Alu olls S
Lead / Zgli;lane
* To see the current cell color: el e
. H. E.
Select Get Color and then click Cells =2 o Tl s
J GasTrace i
1 Solidlet 48
J Fluidlet
. JA_fitted
* Set the Trans sliders to a value between ik
0.10 and 0.15 -
i 41
Anbl 18
A nb2 17
. A n03
* To set this as the cell color: S a
Select Set Color and click on the Cells e
. 1 n07
entity to apply the change e |

|

SIMULATE > UNDERSTAND > OPTIMIZE
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Adding a Title

 Select Ctl-3 = Title to raise the Title window | % o vz

File Display Calculate Etl*i}'[ﬁtl% Reflections View

Ii Current file: fhomestraining: Subset L 'Jl,setupfﬁmu‘()()?()()

Twist F Texture Smoothing

Elev. |
* Enter a top and a bottom title. For example: - - ¢L

ke irtua rackba J +
“Particle Mixing in Kuipers Bed” and “10 m/s e el Tractal 2.0001480+01

Yector Controls

Center jet" Window Size

Zoom (Rubberband)

Particles Species

Particle Mixing in Kuipers Bed

10 mds center jet] /
Deletei

* Click Display

Bottom Title:l-

.00

80

ARRACUDA
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Color Bar Label

* To edit the color bar label: Select Ctl-1 = Color R ae.2s 2>

File Display thtlfi Ctl-2 [tl-3 Reflectionz Miew

Bar 9 Label 9 User deflned & Current file: ReefEaa cuda_training/Kuipers/my_setup/Gmw, 00200
I Twist [ Axes - 0.0
Elev, | Beep Sound 0.0
Bzin, |_ Bounding Baox [ | [~30.0
Center EaEE eSS
* Enter a new label. For example: “Particle e
. — e Material/Flags
Species” ot e

Freference
Label

gl
User Defined

* Click Apply

Particle Species

10 m/s center jet

SIMULATE > UNDERSTAND > OPTIMIZE
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Saving an Attribute File

K GMV V4.5.2 built 2011-09-26 <3>

* When finished setting the data view, it’s good L —
/'Flle Display Calculate Ctl-1 Ctl-2 Ctl-3  Reflections Miew

praCtlce to Save It Pegd Gl Eile I file: /homestraining/barracuda_training/kuipers/my_sstup /G, 00200
1 g 0.0
= es 1 0,0
Read GHY RAY file i [-50.0

Snapshot —
Save gnurc Particle Mixing in Kuipers Bed 2.0001480e+01

* Select File = Put Attributes to raise the Put Pt Gorles
Attributes window wrr

-~
~ X

A

Filter

Particle Species

2 -
j igsbarracuda_trainingsKuipersdmy_setups/Fattr

—1.9
I1.8
1.7

1.6

15
14
1.3
—1.2

* Inthe Selection box, enter a file name. For

example: “part_mixing.attr” \

e NOTE: Be sure to enter “.attr” at the end of
the file name

Directc Filez
, | CPFD_BCs,attr

X
R CPFO_cells_av_prezzure,attr
CPFD_cells_av_wol_frac,attr

£

CPFI_cells_dp_d=z,attr
CPFD_cellz_prezsure,attr
CPFD_cells_wol_frac.attr
CPFD_grid,attr
CPFD_trans_tracers_isovolume.attr | o

(Y =

* Click OK. The attribute file can be read at a
later time to recreate this specific view by
using the File = Get Attributes option.

Filter | Cancel |

10 m/s center jet

SIMULATE > UNDERSTAND > OPTIMIZE
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BATCHMOVIE.sh

* Once an attribute file has been saved, you can use
BATCHMOVIE.sh to create a movie based on that
attribute file.

BATCHMOVIE.sh is a script included with Barracuda VR

It is used to create movies from the command-line
interface

It is an efficient tool for creating movies

* In order to use BATCHMOVIE.sh, you must first open
a command-line terminal:

* |n Windows:

Open a Windows CMD terminal by choosing Post-Run
- Open Terminal

In the CMD terminal, type: xterm

The xterm terminal that opens can be used to run
command-line utilities included with Barracuda VR.

Note: do not close the CMD terminal, because it will
also cause the xterm to close.

* |n Linux:

Open an xterm by choosing Post-Run = Open
Terminal

" COMPUTATIONAL
PAf
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File Wiew Setup Run

© :=E 9o 23 KeCsa

Project Tree & X

Graphics and Output  Post-processing  Help

sso Particle ICs A
~ [ Boundary Conditions
Pressure BCs
Flow BCs
Injection BCs
Thermal Wall BCs
Passive Scalar BCs
v 4 BC Connections
Secondary Feeds
Secondary Exits
BC Connectors
¥ o Chemistry
i Rate Coefficients
4§ Reactions
4. Numerics
(" Time Controls
+ 4. Data Output
¥ Flux Planes
A7 GMV Qutput Options
Zm Average Data
2D Plot Data
s Transient Data E
= Wall Erosion
+#» Particle Attrition
. Rawr Data
ssw Population Data
& Solver Output Units

. Plot Manager W

Post-Run Analysis

Default post-processor

® GMV as default post-proce

Utilities Vie

@ Plot Utility

— - View Log Files

i View images
or animations
Convert image

or animation

% Convert GMV
L& to Ensight files

g, Create
support file

< * A o
| kuipers_my_setup.prj

‘ C:/training/2_Kuipers/my_setup
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Creating a Movie using BATCHMOVIE.sh

* Continuing the example from above, in which the attribute file was saved as: part_mixing.attr

* Inthe xterm, type: BATCHMOVIE.sh part mixing.attr

fquﬁw!dtrainingfmipem E@g

Hain Options ¥T Optionsz YT Fonts

loboemu

% BATCHMOVIE,=h part_mixing,attr

lzing mencoder

Attribute File; part_mixing,attr

Uzing window size embedded in attribute File (part_mixing,attr): 900700
Image Prefix: part_mixing

Target Directory: part_mixing
Animation Mame: part_mixing,.mpg

Mow creating: part_mixingGmy, 00000, ipg
How creating: part_mixingGmw, 00001, jpg
Mow creating: part_mixingGmye, 00002, ipg
Mow creating: part_mixingGmye, 00003, ipg
How creating: part_mixingGmw, 00004, jpg

Mow creating: part_mixingGmy, 00005, ipg
How creating: part_mixingGme, 00006, jpg

* When BATCHMOVIE.sh runs, it creates a sub-directory named after the attribute file, and makes .jpg
images within the sub-directory for each Gmv* file from the Barracuda VR simulation.

SIMULATE > UNDERSTAND > OPTIMIZE
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fcygdrived/c/training/Kuipers/my_setup | = | E 2

Hain Options YT Options YT Fonts

men COd er O u tp ut Ta Xte FI) | [fEnoocer Reuti-si-ragsns-a 6.5 (©) 2000-2013 WPlayer Tean
Cuztom build by Redxii, http:/fsmplayer,sourceforge, net

Compiled againszt FFmpeg werszion N-49584-5d10BE679

Build date: Sun Feb 2 16:19:19 EST 2013

* Once .jpg images are created for all Gmv* WARNING: OUTPUT FILE FORMAT IS _AWI_, See —of help,

succesz: format: 16 data: Ox0 - Gxd

files, the final step of BATCHMOVIE.sh creates M file format detected,

. . [mf] number of files; 201
a.mpg movie from the Images. [demux_nf] file type was not set! trying 'tupe=jpa'...

YIDEO: [IJPG] Ox0 24bpp 28,000 fps 0,0 kbps § 0,0 kbyte/s)

. Asoftware tool called mencoder is used to (1, 1teie Pl oo s i
create the final movie. Opening wideo filter: [expand osd=1]

Expand: -1 = -1, -1 ¢ -1, o=d: 1, aspect: Q,000000, round: 1

° IS 1 Opening wideo decoder: [ffmpeg] FFmpeg's libawcodec codec family
This |S.What the mencoder Step looks like Selected wideo codec: [Ffmjpeg] wfm: Ffmpeg (FFmpeg WIPEG)
when in runs successfully.

v

Movie-Aspect iz 1,29:1 - prescaling to correct movie aspect,
videocodec: libavcodec (900700 fourcc=47504a4d [MIPG])

* Note: many messages are printed to the Fontconfig error: Cannot load default config file
Fontconfig failed to select a font, Trying without fontconfig.,..
screen, bUt norma”y they are not errors. Mew_Face failed, Maybe the font path iz wrong,

Fleaze =upply the text font file ("/,mplayer/subfont, ttf),

: : subtitle font: load_sub_face failed,
¢ LOOk at the bOttom Of the termlnal' If there IS Fontconfig failed to select & font, Trying without fontconfia,..
“\ I S H Mew_Face failed, Maybe the font path iz wrong,
Video stream: Informa_tlon and the Please supply the text font file (™/,mplayer/subfont, tif),

command prompt is active, the movie has subtitle Font: load_sub face Failed,
riting header, ..

been SUCCGSSfU”y created. OOHML: Aspect information not (yet?) available or unspecified, not weiting wprp h
eader,

Writing header,..

OOML: Aspect information not (yet?) awvailable or unzpecified, not writing werp h
eader,

Poz: B,0= 201F (100%) 71,45Fps Trem:  Omin 15wk A-We0,000 [16131:0]

Skipping frame!
Poz: 8.0 202F (100%) F1.78Fps Trem:  Omin 18mb  A-Y:0,000 [16131:0]

Flushing wideo frames,

Writing index,..

Writing header, ..

OOML: Aspect information not (yet?) available or unspecified, not weiting wprp h
eader,

Video stream: 16131,568 kbitss (201B44E Bfs)  size: 1B212996 bytes 2,040 zecs

202 frames
lobaldemnu
Y e 5 [
= .BARRACUDA SIMULATE > UNDERSTAND > OPTIMIZE
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Viewing Animations

* Viewing animations is similar to viewing
images. Click on View images or
animations

* Select the file: particle_mixing.mpg
* Click Open

* Barracuda VR will open the animation
using your system’s default video player

 |n Windows:

*  Windows Media Player is usually the
default video player. In order to play the
.mpg file created by Barracuda VR, it is
often necessary to install extra codec
packages.

* VLCis a third-party video player that
works very well on windows, and will
generally play any movie created by
Barracuda VR. If possible, it is
recommended that you install VLC and
use it as your default video player.

* Another option is to use the —mp4
option with BATCHMOVIE.sh (see next
slide)

G, ‘
—

o 3%/ VIRTUAL REACTOR

[ Barracuda VR with Chemistry - kuipers_mysetup.prj

File View Setup Run Graphicsand Qutput Post-proc

@ =38 wo o2 [(HE(

Project Tree g X

weo ParticleICs &
PR Boundary Con...

Pressure BCs

Flow BCs

Injection BCs

Thermal Wall BCs

Passive Scalar BCs

Post-Run Analysis

Default post-processor

@ GMV as default post)

4 4 BC Connections Utilities

Secondary Feeds f .
|2 Plot Utility

BC Connectors _

4 o Chemistry
View Log Files

Bl Rate Coeffici...
#°. Numerics
n Open terminal

(- Time Controls
4 . DataOQutput
Flux Planes

A GMV Output... |_
En Average Data o
2D Plot Data

v Transient Data
T3 Wall Erosion

+e# Particle Attrit...

#/§" Reactions
View images
or animations

It or animation

- > Convert GMY

A 4

essing  Help |

[ Select image or movie file | ? &
Look in: | Ciftraining/2_Kuipers/my_setup - | o @
A& My Computer MName Size Type Date b =

2 lobo | kuipers_0189.jpg 103KB jpgFile 5/12/2

- | kuipers_0180.jpg 102KB jpgFile 5/12/2

data_sam i=| kuipers_0191,jpg 101 KB jpg File 5/12/2

| kuipers_0192,jpg 103 KB jpg File 5/12/2

| kuipers_0193.jpg 103KB jpgFile 5/12/2

i=| kuipers_0194.jpg 102 KB jpgFile 5/12/2

= kuipers 0195,jpg 100 KB jpgFile 5/12/2

| kuipers_01596.jpg 101 KB jpgFile 5/12/2

| kuipers_01587.jpg 101 KB jpgFile 5/12/2

i=| kuipers_0198.jpg 102 KB jpgFile 5/12/2

| kuipers_0199.jpg 103 KB jpgFile 5/12/2

| kuipers_0200.jpg 103KB jpgFile 5/12/2

|E| particle_mixing.avi 155MB aviFile 5/12/2

v 7 m 3
File name: particle_mixing. avi —

Eles of tune: [Imaneimovie fles® nna = ina = =

Raw Dat, §7 to Enight fles

& Solver

= part_mixing.mpg - VLC media player

Sl=] =

Particle Species

—2

00:03

Particle Mixing in Kuipers Bed

10 m/s center jet

9.5005007 e+00

(] @) (S [

ina * inen * aif * yom * hmn * roh * eng * mon * moen * awil L 4 Cancel
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Using the -mp4 Option with BATCHMOVIE.sh

* If Windows Media Player cannot play the .mpg file that is created by BATCHMOVIE.sh, in most cases
using the -mp4 option will generate a movie that can be played.

* Note: when this option is used, both .mpg and .mp4 format movies are generated.

* Try playing the .mp4 movie in Windows Media Player.
* Continuing the example from above, in which the attribute file was saved as: part_mixing.attr

* Inthe xterm, type: BATCHMOVIE.sh Gmv part mixing.attr -mp4

(=]=] = |

Soygdrive/c/training/Kuipers/my_setup

Hain Options ¥T Optionsz YT Fonts

loboRemu

% BATCHMOMIE,=h Gmw part_mixing,attr -mpd
lzing mencoder

Attribute File: part_mixing,attr
Uzing window size embedded in attribute file (part_mixing,attrl: 900700
Image Prefix: part_mixing

Target Directory: part_mixing
Animation Mame: part_mixing,mpd
Found file: part_mixingGmw,Q0000, ipg
Found file? part_mixingGmy, 00001, jpg
Found file: part_mixingGmw, 00002, ipg
Found file: part_mixingGmy,Q0003, ipg
Found file: part_mixingGmw, 00004, ipg
Found file: part_mixingGmye, 00005, ipg
Found file: part_mixingGmy, 0000, jpg
Found file: part_mixingGmyw, 00007, ipg
Found file: part_mixingGmw,Q0003, ipg
Found file? part_mixingGmy,00003, jpg
Found file: part_mixingGmw, 00010, ipg
Found file: part_mixingGmy,00011, ipg
Found file: part_mixingGme, 00012, ipg
Found file: part_mixingGme, 00013, ipg
Found file: part_mixingGmy,00014, ipg

RACUDA
:/ VIRTUAL REACTOR
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GMV User’s Manual

* For more detailed
information on GMV
features, check the GMV

) r Barracuda Virtual Reactor with Chemistry - 17.3.0 - /Chtraining\2_Kuipers\my_setup\kuipers_my_setup.prj — O X
User s Manual under the File View Setup Run Graphics and Output Post-processing = Help
Help button FERALELY T i1
= Unit Converter Ctrl+Shift+U
Project Tree =4
“°  Units Reference F3
»=o Particle ICs ~ it
v [ Boundary Conditions drzdzlrzmse
Pressure BCs Post-Run Analysis «”  Check HQ Directory
Flow BCs ol
Injection BCs Default post-process: n
Th | Wall BC: GMV User's Manual
Pa:;iT:Scalar Eés ® GMV as efault post-processor ‘ Launch EnSight
~ & BC Connections N =
Secondary Feeds Utilities {7 About Barracuda
Secondary Exits lﬂc Plot Utility View Particle Data View Cell Data View Average Cell Data
BC Connectors
~ . Chemistry Ni Particle
g Rate Coefficients — .- View Log Files - Volume Fraction Ni Cell ﬂi Cell Average
¥5" Reactions — . Volume Fraction . Volume Fraction
. . article
# Numerics = 1 : N : :
pen terminal | Solid R
(- Time Controls . oo e
v {& Data Output ks Partice N Cell ﬂ Cell Average
7. Flux Planes — N Radius _JAESTE _JHESTE
Al GMV Output Options h View images
or animations Particle
In Average Data d Species N Cell ﬂ Cell Average
[ 20 Plot Data <, Convert image .| Pressure Gradient .| Pressure Gradient
Jv- Transient Data (" or animation Farticle
=% Wall Erosion N Residence Time
e Particle Attrition & S S N Cell d Cell Average
" Raw Data to Ensight files di Particle | Fluid Temperature | Fluid Temperature
ess Population Data Create - Temperature
@ Solver Output Units support file
2 Run
4 Post-Run
- Plot Manager v
|« [+ [ & [+ |
| kuipers_my_setup.prj | C:/ftraining/2_Kuipers/my_setup

[— BARRACUDA
. VIRTUAL REACTOR
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GMV Basics Recap

* We have now covered the basics of how to view common simulation results and create high quality
images and animations in GMV

* Viewing Gmv files is not the only way simulation results can be analyzed

* Next, 2D plotting of data in Barracuda will be covered

SIMULATE > UNDERSTAND > OPTIMIZE
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Plotting Transient Data

* When setting up the simulation,
we requested that transient data
for the pressure at specific cells in
the Kuipers bed be collected

X-Axis Title  Time (s)

8| Name Transient Pressure

. File Y-Axis Title  Pressure (Pa)
* That data can now be plotted in . pr—— (7] Make Image of Pl
P|Ot Manager Projed Subtitle Kuipers Training Problem Mote: Image will be updated during each "Make Image™ and "Flot™
B operation.
* Click Add Plot J| Lecend @ on © off Image Name:  kuipers_pressure
* Add a Name, Title, Subtitle, on e e = Syt i symbol

1[ Browse... “ \.__; ll 1 Black ~ || Selid 'HSmaii—Medium * |[Mone

X-Axis Title, and Y-Axis Title

* Select Make Image of Plot and
give an appropriate Image Name

I ’ Remove ] ’ Copy ] [ Check Data ’J Make Image] [ L Plot ] ’ OK

7 Wall Erosion

+++ Particle Attrition

_*. Raw Data

»+ Population Data

© Solver Output Units
= Run

_~_) mt;:laun Msired plotting operations here. @
loc. nager
lI”II ¥ > k | Add Plot | | /. Edit Flot | | Copy Plot | | == Delete Plot | |u" Image AII‘ | - Graph AII‘
| kuipers_my_setup.prj | C:/training/2_Kuipers/my_setup ‘

SIMULATE > UNDERSTAND > OPTIMIZE
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Viewing Log Files

* To choose the file containing data
to plot, click on Browse

' Plot Operations R -
o pe

¥-Axis Title  Time (=)

Mame  Transient Pressure

¥-Axis Tite  Pressure (Pa)
Title Transient Pressure Make Image of Plot

e Select the file: trans.data00
* Click Open

MNote: Image will be updated during each "Make Image”™ and "Plot™
operation.

Subtile  Kuipers Training Problem

legend @ On () Off Image Name:  kuipers_pressure .Eps

* Then click Preview to see the log
files

File Preview X ¥ LineMName Width

?rﬁrowse... “ oy ]1

Look in: [TlC:ftraining;’l_l(uipers:’my_setup v] QO O LF[

* My Computer Name Size Type  DateM
B loba || Flux_center_jet 27 MB File 5/6/20..

|| Flux_high_x_fluidization 27 MB File 5/6/20.,
l data_sam || Flux_low_x_fluidization 27 MB File 5/6/20.,
|| Flux_outlet 27 MEB File 5/6/20..

\ || Flux_overall 43MB File  5/6/20.
| | trans.data00 17ME dat..ile 5/6/20..

<

File name: trans. data00

Files of type: [Dat: files (Flux™ FLUX™* *.dat™)

BARRACUDA
VIRTUAL REACTOR
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Transient Data File Contents

* The file trans.data00 shows the data collected in columns
* Column 1 corresponds to Time
* Column 2 corresponds to Pressure at cell (2,1, 1)
e Column 3 corresponds to Pressure at cell (16, 1, 1)

* Column 4 corresponds to Pressure at cell (16, 1, 30)
* Column 5 corresponds to Pressure at cell (16, 1, 58)

r Preview ? 22 ‘

§Wed May 06 10:56:20 Z015
¥

# Barracuds relesse 17.0.0.
£ Solver wersion 17_.0.0_x153. Build date Wed Apr 22 15:31:3& MDT Z015.
§ Compiled with x86_&4

Units xy (m) Comment
1 mgm
f-3] Z "Pressure" "Ba" .57250e-01 7.50000e-03 B8.33333e-03" "™ "
£ 3 "Pressure" "Ba" .00000e+00 7.50000e-03 B8.33333e-03" " "
4 "Pressure" "Ba" .00000e+00  7.50000e-02 4.31&g7e-01" " ™
5 "Bressure" "Ea" 0.00000e+00 7.50000e-03 S5.58333e-01" " ™

Show Entire File E

SIMULATE > UNDERSTAND > OPTIMIZE
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Selecting Plot Data

* Inthe Plot Operations dialog, select the data you wish to plot:
* Since column 1 in the trans.data00 file corresponds to time, X will remain as “1”.
* Highlight the first row and click Copy 3 times. This gives you the necessary number of rows for your plot.

* SetYto “2”. Remember this is the pressure at node (2, 1, 1). Then set Y to “3”, “4”, and “5” in the
subsequent rows.

* Add a Line Name for each row, which will correspond to the legend text for each line on the plot

* Set the Color differently for each row

X-Axis Tile  Time (s)

Mame  Transient Pressure

Y-Axis Tile  Pressure (Pa)
Title Transient Pressure Make Image of Plot

Subtile  Kuipers Training Problem ES:? .; é;ﬂ:ge will be updated during each "Make Image” and "Plot”

Legend @ On () Off Image Mame: kuipers_pressure

File Preview X ¥  Line Mame Style Width

1 ltlam.dataﬂﬂ-“ ( A Bottom edge Solid Small-Medium

2 ltlam.dﬁtaﬂﬂ“ L) Bottom center Solid Small-Medium

3 ltlam:.datd)ﬂ“ L) Mid center Solid Small-Medium

4 ltlans.dﬁtaﬂﬂ“ ( Top center Solid Small-Medium

| add || Remove || copy || checkData |/ MakeImage| { . Plot | |

P etntt e
iesetee
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T T o

File Edit Data Plot WYiew Window Help
GO: X, Y = [8.36489, 130906] |
Plot E |
Transient Pressure
B Kuipers Training Problem
1. 4e+005m T | T | T T T | T T =
* Click Plot
Al B — Bottom Edge |
(+) Go — Bottom center
—— Mid center
| 1.3e4005F |— Top center —
AutoT
AutoO
[ Plot Operati = )
- Plot Operations =]
= 2 1.2e+005 |- -
Z
g
Cy
Mame  Transient Pressure 1 A -
CW:0
Title Transient Pressure 1.00 1.1e4005 | —
=
| At |
Subtile  Kuipers Training Problem - |
Legend @ On () Off le+005¢ . . . ) ! | ! '
0 5 10 15 20 25 30
Time (s)
File Preview X Y
1 |transdata0 || . [1 2
- \—‘\ newt, , Untitled
2 |trans.datall \:\ 1 3 Bottom center | Red ¥ (| Solid ¥ || Small-Medium || Mone b
3 |trans.datall :;\ 1 4 Mid center Green * || Solid - || Small-Medium = H Mone *‘
4 |trans.datall :g__ 1 5 Topcenter Blue ¥ (| Solid ""SmH-Medium "'H Mone *‘
Add ” Remaove ” Copy ”CI"Ed-:DaEI 0| ’JMEIH'IEQEII’_%_Plﬂt I’ QK ” Cancel ]
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Converting an .eps Image to .png Format

By default, images created by Plot
Manager are in .eps (Encapsulated
Post-Script) format.

* This format is good for publication-
quality plots, because it is a vector
format that stays high-quality even if
its size is changed.

* However, .eps is not very common,
and often it is better to share images
in a different format, such as .png.

To convert an .eps file to a .png image,
go to Post-Run and click on the Convert
image or animation button

Select the file you wish to convert

* Note: Plot Manager creates a sub-
folder called Plotimages and stores all
plot images in this sub-folder.

Select Convert image(s) to and png
format

Choose the Quality of the image

Click on Convert

" COMPUTATIONAL
PAf

{-‘ Image/movie format conversion

(2] = ]

Look in:

[ | Cr\trainingKui.. etup Plotimages VI G (] 0 _ E]

W& My Computer [# tmpPlot.eps
#| kuipers_pressure.eps
R lobo

| data_sam

C

AN
+ Time Controls

v 4. Data Output

7. Flux Planes

A GMV Output Options
Zm Average Data

2D Plot Data

/v Transient Data

=1 Wall Erosion

+++ Particle Aftrition

e« Population Data
& Solver Output Units

Bd | File name: kuipers_pressure.eps

Bl Files of type: [Irnages ( *.jpg *.png *.gif *.xpm *.eps *.rgb)

v” Cancel ]

Conversion options

@ Convertimage(s) to

() Create a movie using images

Note: ‘mencoder’ should produce faster
and better movies in almost all cases.

Movie utility |mencoder =
MNote: If unsure on codec usage, use 'mjpeg’
Maovie codec |mjpeg + | format
Frames per second | 25

Movie file name
Quality

NCTE: Higher quality means larger files.
It has no effect on 'mencoder’ currently.

@ High
@ Low

) Manual | 100 2| %

e —
Cone )

T T

ﬁ\ﬂe’wimages
or gnimations d
<=, Convert image -

[?=.” or animation d

- Convert GMV
& to Ensight files

8 Create
support file

. Raw Data

A

2 Run

43 Post-Run

-~ Plot Manager v
< it 4 »

Particle
Radius

Tasks d

=7 SUNT REgToT

Al
Al

Particle
Species

Particle
Residence Time

Particle ﬂ

Temperature

Pressure

Pressure Gradient

Cell
Fluid Temperature

ﬂ q Cell Average
.| Pressure
d q Cell Average
_ | Pressure Gradient

ﬂ Cell Average
_ | Fluid Temperature

| kuipers_my_setup.prj

| C:/training/2_Kuipers/my_setup

32
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Plot Utility Reference Materials

* On Linux, the plot utility is Xmgr. More information on XMGR features is available online:

* Xmgr home page: http://plasma-gate.weizmann.ac.il/Xmgr/

* Xmgr User Guide: http://plasma-gate.weizmann.ac.il/Xmgr/doc/xmgr.html

* On Windows, the plot utility is QtGrace. More information on Grace is available online:

* Grace home page: http://plasma-gate.weizmann.ac.il/Grace/

* Grace User Guide: http://plasma-gate.weizmann.ac.il/Grace/

SIMULATE > UNDERSTAND > OPTIMIZE
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Part II: Advanced Post-Processing

* Changing data limits

* Building vectors (arrow plot)
* Instantaneous Velocity

* Average Velocity
* Changing vector view settings

* Creating Isovolume views

P etntt e
Fietetee

- BARRACUD. SIMULATE > UNDERSTAND > OPTIMIZE
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Particles

File Dizplay I Calculate Ctl-1 Ctl-2 Ctl-32  Reflections View
(] When a field Of data iS needed %.rr‘ent file: Aoygdrivedestraining/Kuipers/my_setupGm , 00200
. ells st [ [ 0,0
that does not have a specific GMV || *“rousns oo s
Particles | S
button on the Post Run page, : Ty &=
o ag‘
there are ways to utilize the . 2.0000502¢+01
5 e
shortcut buttons to create the | e =)
views needed Close|
Particles VolFrac
. . . . r _IHPP].H
* First, determine if the view 055 ] —
needed is based on particles or 04560176 ~
Ce“S “*Regular Points
—0.4420355 .
* For our example, we are goingto |~* o
. | Numbers
concentrate on particle speed 03880533 v
~wWalues
* Click on Particle Volume Fraction o +Paints vith SIZE radius
E— 0.2800887 Fields
dq Volume Fraction wiolFrac
. . . 0.2261063 wrtad
* Click on Display—>Particles A
0.1721242 L
* Select Speed as the new Field — A
0.118142 vely
. W
e Click Apply
0.06415973 g
0.01017748 I History
Back to r
Stride r
Read History Filesl
[ History Pointz On

SIMULATE > UNDERSTAND > OPTIMIZE
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Data Limits

Set the data limits of the particles speed

P GMV V4.5.2 built 2011-09-26 <4>

File Diszplay Ealculate% Ctl-2 | Ctl-3 Reflections View
A m{homeft Lucle rainingdKuipers/my_setup/Gmy, 00155

Twist [ Data Limits F  pode Fields

* Select Ctl-2 - Data Limits = Particles — | Ere, [ Distr e - - I

Fzim. 1 Interactivity
Light
- Line Uidth I 15501081e+01
Point Size Raus
Plot Box futo Heru Popup X @ Set Particle Limits @ & % -
. , | Salobes [ s =
* A new window will pop up. Set the . Sloe|
. Particles Speed Al
Speed data limits from | o v
2 ~wrha
IIOII to u3n . A
2.583202 ../‘Speed i
z ~erveln
W —2.296179 ~wuvely A
* Click on Apply Change —2.009157 - i

—1.722134

1.435112

* Notice the change in the color scale
values, which correspond to the limits 1-14a80n
just set. o 5610672

A Dizplay Az"Log

Res‘etl Reszet ALl i

Auto Resatl Auto Reset ALl

Cell Vectors AFlag:

celltype ' Fi
istory Files

ory Points On

e

Select I
Explade I

0.5740448

0.2870224

A Black hidden edges| ——
{7,17'
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Taking a Single Snapshot

* The current view can be saved as a jpeg image by
taking a SnapShOt in GMV xFlle Dlsp‘la‘g Ealcula;e-ttlfl Ctl-2 Ctl-3 Reflections Yiew

Read GHY File L

file: /homedtraining/barracuda_training/Kuipers/my_setup/Gmy, 00155

* Select File = Snapshot to raise the snapshot G = =3
window o =

Save guurc 15501081e+01
Write Yariables -~ K Sn ot & B’

® SeleCtJPEG, click Snap bl ATPEE L SEIRGE o PS Lines

* Enter a name for the image; for example: Particles Speed R
“tracer_speed.jpg” I B0,

A Save Snapshot

Filter

2.7 .
sarracuda_training/Ruipers/my_setups™*ipg

* Remember to add the .jpg extension

* C(Click OK

lirectories Files
s/ setups s & kuipers_0193.jpg A
ers/my_setups, ., kuipers_0194, jpg
kuipers_0199,,ipg
kuipers_0196,,jpg
kuipers_0197,.ipg
kuipers_0198,.ipg
kuipers_0199,.ipg
Fi kuipers_0200, ipg _/'

5] —1= = —I=
Selection  ——
2

Iaining/Kuipers/mg_ wl=t racer_speed. jpg

—2.1

* To view the image, in the Barracuda VR GUI, click on
Post-Run = View images or animations and select
the desired file I‘-S

e /iEW IMages
ar animations 04

0.8

0.3

SIMULATE > UNDERSTAND > OPTIMIZE
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Vectors o st s SR =lsis)

File Displagltalculata Ctl-1 Ctl-2 Ctl-3 Reflections View

‘%.rrent file: Jeyodrivesestrainingskuipers/my_setupsGmy, 0200
/LCells st | I [ 0.0
P Polygons u‘l ] [ 0.0
Particles m. | I I-S0.0
i r Surfaces
33,
* Click Cell Vol F i (= Cells [ = 01
ICKOon Le olume Fraction e
Elosel
a ]CE"
| Walume Fraction Bl |
Cells p-VolFra
- I~ Faces
* Select Display 2 Cells 2> i doomtows M
Color By: > Cell Field >
H 0.4991456 A Refine Cell Color By: | 2 |
New Field 2 Vect Ma
g o Test Mormals Elosel
— - Edges A Haterials
0.443685 a
[ ]
Make sure to select Shaded |- - o o
in the Cells window and click | 03002243 . Mot Nasbers il
A I AFace Nunbers B \riE |
pp y _AMedian Mesh Edges I"Cell Field:
—0.3327637 -
A Hidden Line Edges il
Mew Fieldl
0.2773031 /EDIDP_BUI AFace Fields
Hone
A Show unzelected cells Mew Field
—0.2218425 in black wireframe, -
A Show cells with E Pl
0 material no, celltype
—0.1663819 Call Vectors e Flagl
Hrell Groups
Face Yectors
0.1109212 Selectl == A Face Groups
I Black hidden edges
Explodel Elosel
0.05546062 - P Y
av_Pres
avF_xMas
avF_yMaz
0 avF_zHas
avP_xMas
auP_yMasz
avP_zMas
U

FldCalc2
FldCalc3
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Vector Data Limits

* Pick nice data limits for the vector magnitude

A GMV V4.5.2 built 2011-09-26 <5> v = %
File Dizplay Calculate Ctl-1 Ctl-2 | Ctl-3 Reflections Yiew ‘
A Current file: ‘homedt Cycle raininasKuipersdmy_setup/ Gy, 00200

. l Twist [~ Data Limits  F  Node Fields
b H ow d o we d (0] th |S‘P Elew, [ Distancei;? Cell Fields ‘

Rzim, [ 11 Interacti Particles

* Select Ctl-2 = Data Limits = Cell Fields - Ligre Surface Fields

X SetCell Field Limits @ 5

| Ling Width Fees Eigids Close
Foint Size h
* Select New Field 2 Vect Mag e e
uta Henu Popup ew Field
Scale Axes

e Set new data limits: “0-10”

Hinimum Haxe imum

. Cells Vect Mag Original: 0.035501725556 9,6824447828
* Click Apply Change || goseews — .
8.89775 Alse Mice Intervals
ADisplay As Log
« Question: What does the vector magnitude For B-7anmse e
indicate? —6.978362 :::;n: |

K cel a 2

-l Edges
. Elusel

—5.943668 A Cell Nunk
A Haterials
A Hode b
I Node Field:
A Face Munk

4.958973 pYolFra

A Hedian He Hew Fleldl

i Hidden Li I" Cell Field:
3.974279

Wect Mag
Color Bu:
Celor By:| Neu Field

—2.989585 -

I Show unselec
in black wi

A Show cells w
0 material ¢

2.00489 IFlag:

Cell Mectors celltype

e

Select
0.03550173 Explode

T A Black hidden edges

1.020196
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Instantaneous Fluid Velocity

* By default, the vector magnitude indicates the
instantaneous fluid velocity

7 GMV V4.52 built 2011-09-26 <5> )

File Dizplay Calculate Ctl-1 Ctl-2 Ctl-3 Reflections View

Fa Current file: ‘homedtraining/barracuda_training/Kuipers/my_setup/Gme, 00200
Tuist 1 1L 0.0
Elew, | I [ o
. . . Rzim, | [T‘.U
* Now display the grid lines (how?) M —
o,
™ 2.0001480¢+01
* Select Edges in the Cells window
* Click Apply
Cells Vect Mag X ce &
j 10 Close
9 Apply I
™ Faces
8 A Contours
[2- 1 Shaded
Refine
7 ATest b -
¥ cell & &
I Edges
Cloze
—8 A Cell Nunk _I
A Haterials
A Hode MumE
I Node Field:
5 A Face Mumt palFra
A Hedian He Hew Field
I Hidden Li I Cell Fisld:
4 YWect Hag
Color Bt Neu Field
—3 I Show unzelec Bt Fluids
in black wi
- Show cells w h
? 0 material v
IFlag:
Cell Mectors celltype
1 S h fam
Select =
0 Explndal < .
| - Black hidden edges I

S
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K GMV V4.5.2 built 2011-09-26 <5> v @ %
File Display Calculate Ctl-1 Ctl-2 Ctl-2 Reflectionz Yiew
D I S Ia I n Cel | Ve Cto rS L Current file: fhomestraining/barracuda_training Kuipers/my_setup G, Q0200
N Tuist | J | [ 0
Elev, | 1 [ 0.0
Azim, | 11 | -90.0
. . Mag.
* Turn on Cell Vectors by clicking on - 2.0001480e+01
Cells Vectors in the Cells window N
| 3 S
* Select On -
Cells Vect Mag P ﬂ -l :EE E“ X cel
» Select Build Vector and click Apply | o i 3 I
N X rirdririviri
. . . o e Firirlrdrdrd
* Click Apply in Cells window o P e 2t SR e |
LA L ) * ik
. , 3: : ‘ v I Faces
* Note: Make sure Faces isn’t selected . . 4 i L Cortours
. . . H.UU — )
in the Cells window. Otherwise the rrrrhbh b i3hadas
. . i o] A Refine
vectors will be blocked from view by , fasrRERERES 39 1iiit P
the cells i 4 d i iy ;
F - ikﬂi ki tﬂ L2 4 I Edges
Build Cel Vect..| %X 5 prat b iees 228 b Cel1 Nnbers
AR E S i
EIDSE H 1 I o ‘r‘ ” ode Mumbers
= 5 :E =1= b Y = : jﬁ“ I Face Mumbers
ik A i e
fctive 1HI ‘-. i- A AMedian Hesh Edges
Fields: i & 4 il hdi di _IHidden Line Edges
¥-component U —4 ™ : ¥
HDNEI <Fﬁlﬂ ¥ ﬁ Color Bu.l
i “.\ —3 r by " ou unselected cells
wl \\& :-l : : ﬁ L ; : ﬂ - STn blacklwiiegr‘améf
- ] i :
i sl , Y e
NONE W e yiriri
b ¥ r = Cell Vectors Il
Mew Fi b ’ | S rin
2w 1elu:|| 1 : - ,%, 4 0 .
£-component ii: o -bEI].il::Itld Yectar
HOKE I 0 Explodel
Hew Fieldl !
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Vector Controls

Remove the grid lines by deselecting Edges in the

Cell window. Remember to click Apply

# GMV V4.5.2 built 2011-09-26 <5>

i my_setup G, 00200

Current File: fhomestraining:

File Display Calculate Ctl-1 Ct1-2 Ctl-3 | Reflections \u'lemJ
z Subset

G0
: w
() " ] =iy
= 2 = w £
(@ E: P 58
z 5 T F g § & B% B4
@ 2 g & = 28 2 8 3 = oL 22
— = 2 £ 2 £ 5 HE o | o
1 . EEE g, 2 22%: 3 2Iem ob|c
g e 8 5 & 2 o = T2 FF 2 s of 3[E
o~ R0 fPE 2R EZE s 5E B3 |k
& T o a8 =2 & £ £ 5 =0 % F — T
2 o gl g 7 e e T e B B 25 8- | | & =2
5 H_ X S = hn I T I (1
4 c
£ &
2 o
o - W N
Q s B &
5 = m = A A A et
< & = T ek R T R R E
3 S-S | MO I e
m 5 m T ETETE NN m p  of o W A AT N o koot bk skttt
I B e e e S e L L R SRR P s
ol £ | B T Tt 3 9 AT e sk
%ﬁ%/ﬁ/ffﬂ!!ldiffﬁﬂ!!lAtlnbh\kkbﬂ\s\
_ f?l/d/t/;&?ff?.fdirih;ffﬂfﬂl41;1\)\& PN B
BEL S Saautat el St imaseer i S k\ e AT
B il TNty e EERRRe
= D A g D e
= PO AL = E ,‘ 1»»»;‘4:{\\‘“\ J//fﬁ..i...
= - Y TS S = k% LM +L>v“mx o (mxf.k
z BOE L Rhraetddadives N L 1 Lo
B -4 = 2 DA ¥ FF T oy Aygn” Er e m———— e -
2 7= B ow Eler A (yray e e e s
5 S S E N Bles A, P o e S e WO .
» = - by
. 5 £ <S8 2 ;::«‘v;“:rw\. = e R Py
I =R T P E RISy 5 Wi iinivierr g Feww s 444 kb P b
CR - I LR P TS i i C mfv(.x:if/ R LA
EEESE LS QN el eI R P AN e S kebes
L o k\u.\?#l.\\\k;ﬁ\u\&\ ‘11vlvvv711 iyl
,/fz #/Arhu\ b\kdl\\\kﬂi}uﬁ\}\\\\“\\»bl(«cf:ﬂlﬂr«/ e
H_H_ /ﬁ\\ e i i b A YT ERTET,
N T ib\\\\hllliﬂ.\k\b\b\\lkbbAAddfffﬂff
s, Baas \\vrnk\\\\‘l&‘l.ﬂ.ﬁ\fllb\kkhLllA.n.qdl.l.f
14.1?1 i‘\v\l!\\\\»\»\istgi\QQQiiltlAﬁiﬂff
e 9 Sttt st 4 4ttt
P A i < sttt
Py syl Bhbay.
. iRt i .
=1
s
s
iz B
=i W -
— (=] =] [t w 't} @ 3] -— <
4 | | | |
Z i— o e—
]
‘ — /
=z A

You can control the vectors by selecting Vector

Controls from Ctl-3

You can change the arrow head and vector sizes

Question: What’s happening here?
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Displaying Vectors and Particles

To better display the vectors, set the background

color to black

Next, superimpose the particles by displaying

particles

* Select Particles from the Display menu
* Select Regular Points in the Particles window

* Click Apply

A GMV V4.5.2 built 2011-09-26 <5>

File Dizplay Calculate Ctl-1 Ctl-2 Ctl-3 Reflectionz View

& Current file: ‘homedtraining/barracuda_training/kuipers/my_setupsGny 00200
l Tuist | JE | 0,0

Elew, | JR | 0.0

Azim, | JR | -50.0

2.0001480e+01

K Ccel
1

A Partic...

C DSE/IQPPIU

Iraw ast
Apply

- Faces|

v None

}’\ Regular Points

15
PR

AT
I Edges
A Cell
I Node
A Face
A Medig
I Hidde

Color B

A Show uns
in blac

A Show cel
0 materi

Cell Vect

P Yot

Select

Explode

~ Spheres
o Numbers
~ Walues

~sFPoints with 5I7E radius

Fields

“YalFrac
~tad

~whpecies

(I

~Speed
arvelx

~wevely

Selactl

JHiztory
Back to B
Stride 1

Read History Filesl

I History Points On

Y k .
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Zooming into Areas of Interest

* To zoom into specific areas of interest, raise the
Zoom window:

A Qe O
File Display Calculate Ctl-1 Ct1-2 Ctl-3 Reflections View |

° Click on Ct|_3 9 Zoom (Rubberband) L Current file: ‘home/training/barracuda_training/Kuipers/my_setup/Guy, 00200 |

Tuist [ P Il oo
Elev, | JE

3
)

0.0

Azim, | JET| -90,0 m
* Click on Draw Zoom Box and use the mouse to | i J*

) H Undo Zoom Box
select the area of the model you'd like to —'ﬂpm o]

magn ify :l Cells Vect Mag R TR N, Sy e F \
Save Eooml
Return to Saved Zooml

Return to Original

. A Test. Normals
* Click on Apply Zoom A
I Cell Humbers
I Hode Numbers
I Face Humbers

A Hedian Hesh Edges
_IHidden Line Edges

Color By

A Show unselected cells
in black wireframe.

A Show cells with
0 material no.,

* To reset the view, click on Return to Original

Cell Vectors

Fane Yentme

Select
Explode

) Fiy o
. BARRACUDA
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Average Fluid Velocity

* Next, create a plot of the average fluid S ITETTTTYeS

Velocity Vector File Dizplay Calculate Ctl-1 Ctl-2 Ctl-3 Reflectionz View |
. . . . L ?:::tnlt file: Hhumeftralzrﬂ'barracuda_tra1n1ngiKul;i;‘s/mH_setupr‘va.00200 r
* First remove the particles by selecting None in Ele. | C - i

the Particles window. Don’t forget to click o 0001amne-nr 1
Apply

#*Haore

-
Azim, | | | -90,0 Close ‘

+Regular Points

* Next, click on Cell Vectors = Build Vector to ol Vect Mag e
X cel \

raise the Build Cell Vector window | o=

* Under X-component, click on New Field and : Feol sith SIZE radius
select avF_xVel from the list JFTES —
61,00 8 ontours
A Shaded J
ARefine

A Test Mormals

* Under Y-component, click on New Field and
select avF_yVel from the list

| Edge=s
A Cell Humbers £
I Mode Munbers
I Face Humbers

I Median Mesh Edges !

* Under Z-component, click on New Field and i Lo Edes |
select avF_zVel from the list Jotee 2 - sty e
Ao ientst clon] 1)
.ISOhUu t,DEl'lSI with EPtﬁE'

* Click Apply in first the Build Cell Vector JCTRE e

window and then in the Cells window =l e e
0 Explodel M
o Mew Field

Z-component  awF_zWel

Yo |

Hew Field
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Vectors

* Question: How does the average
fluid velocity at 20 seconds
compare with the average fluid
velocity at 10 seconds?

* Has the system reached a steady
state at 10 seconds?

* Is 10 seconds a good average? How
can you tell?

- WCHD‘A‘
- " ensitif VIRTUAL REACTOR

A

File Display Calculate

Ctl-1 Ctl-2 Ctl-3 Reflections Wiew

G
T
E
A

urrent filed /home/training/barracu

da_training.

| o0

bt

lew,

0.0

-50.0

FRuipers

Amy_setupd/Gay, 00100

1.0000840e+01
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Isovolumes

It is often nice to display regions
of particles which are near close
pack as solids

The Isovolumes feature can help
identify the location and shape of
air bubbles in the Kuipers bed

Click on Particle Solid Region

ﬂq Particle
Solid Region

The Isovolume is colored by
particle volume fraction

Other fields can be specified in
order to see different regions
displayed as solids, rather than
individual particles

COMPUTATIONAL
PARTICLE

,
GMV V4.6.1 built 2015-03-18 @ﬂu

File Dizplay Calculate Ctl-1 Ctl-2 Ctl-3 Reflectionz Yiew

£

b

Mag,

Current file: Acygdrivesedtraining/Euipers/my_setups/Gmy, 0200

Tuist [T o
Blew [T o
feim, [ 0]

—0.3882243

—0.3327637

02773031

0.2218425

0.1663819

0.1109212

0.05546062

2.0000502e+01

Isovolume p-YolFra

0.5596062

0.4991456

—0.443685

SIMULATE > UNDERSTAND > OPTIMIZE

47



Isovolumes

* Itis useful to change the field of
the isovolume to identify regions
with specific criteria

*  Where does the gas velocity
exceed 5x Umf?

*  Where is the mass fraction of a
species greater than some
tolerance?

*  Where are the voids in the bed?

*  Where are the particles moving
up? Where are they moving
down?

* C(Click on Calculate =2 Isovolume

* InlIsovolume window, click on
New Field

* Select Vect Mag as new field

* Set the Isovolume Range from 1-
10

" COMPUTATIONAL
PAf

GMV V4.6.1 built 2015-03-18

Izovolume

File Display Cal-:ulatelCtl—l Ctl-2

Cloze

ra i Average F

-

rivese tra

Tu Cutlines

J
E] Cutplares I

Az Cutspheres

Distance

Mag.,
i Field Cale, -

Grid Analyzis
lzosurfaces -
Izovolume

(uery Data
IS0volUr Teot Concave

:I 0.5546062

0.4991456

—0.443685

—0.3882243

—0.3327637

02773031

0.2218425

—0.1663819

0.1109212

0.05546062

" Clip on Field Subset
I" Clip on Cell Selection
Field: p-YolFra

Hing ©
Hax: 0,554606193

Hew Fieldl

Isovolume Range:

to

-
| et 0

I” Colar Surface with
Mode Field

Field: p-%olFra

Hew Fieldl

av_Pres

avF _xMas
avF_yhas
avF_zMas
AP _xMas
avP_yMas

FldCalc3

2.0000502e+01
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Isovolumes

GMV V4.6.1 built 2015-03-18 e~

File Display Caleculate Ctl-1 Ctl-2 Ctl-3 Reflections View

£

. Current file: Aoygdrivedestraining/kuipers my_setup/Gmy  O0200
e With the range from 1-10, areas XY ;uistll_w
T v, [ L [ 0.5

of where gas velocity is high are bein, [ L @

shown. Hog.,

2.0000502e+01

* The range can be changed (4-10
or 5-10) in order to show the
areas with peak gas velocity Isovolume Vect Mag

3.995261
5.39915
—4.803039
—4.206928
3.610817
3.014706
2.418585
1.822484
1.226373

0.6302618

0.03915072

o a® o
iSele® 0®
Fieie e
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Part III: Post-Processing Assignments

* Take a moment to review the post-processing material covered up to this point
* Ask your instructor if you have any questions

* On your own, complete the following three assignments

- . BARRACUDA SIMULATE > UNDERSTAND > OPTIMIZE
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Post-Processing Assignment: Transient Bed Behavior

Create an animation of the bed bubbling behavior

Use BATCHMOVIE.sh as covered earlier in this
presentation.

A

(<)
>)
: )()

File Display Calculate Ctl-1 Ctl-2 Ctl-3  Reflections View

51

£ Current file; fhomedstrainingsbarracuda_training kuipers/my_setupsGmy, 00045
L Twist | i X

Elew, | | 0D

Azim, | JE | || -90.0'

Bed Bubbling Behavior

Tracers VYolFrac

—0.55

4.5012403e+00
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Post-Processing Assignment: Average Particle Mass Flux

* Create these images of the average particle mass flux in the z-direction (avP_zMas)

* How do they provide additional information on particle movement in the bed?

| o emMv V4.5.2 built 2011-09-26 <3>

Display Calculate Ctl-1 Ct1-2 Ct1-3  Reflections  View

File

£

—1a 0.0

Current file: fhomedtraining/barracuda_training/kuipersdmy_setup/ Gy, DO200
l Twist |

Elev, |

Ju | 0.0

Azim, |

Mag.

| !-80‘0

Cells avP_zMas

230
I:ZZS
—200
—175
—150
[125
100
—79

30

25

Average Particle Mass Flux (upward) 2.0001480e+01

| ':-‘ GMV V4.5.2 built 2011-09-26 <33 E

File Display Calculate Ctl-1 Ctl-2 Ctl-3 Reflectionz View
A Current file: shomestrainingsbarracuda_training/Kuipers/my_setup/ Gy, 00200
Tuist | I 0.0
Elev. | | [ oo
Pzim, | JR | !-80‘0
Hag. -
— Average Particle Mass Flux (downward) 2.0001480e+01
Cells avP_zMas
:I 0
-8
L.o0 -16
—-24
-32
I:_qo
—-48
——56
-4
72
—80
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BARRAC

Post-Processing Assignment: Average Particle Mass

Flux Vectors

* Create these images of the time-
average particle mass flux vectors
in the positive and the negative z-
direction

* Hint: Build your own vectors and
use the Select feature in the
Nodes window to view the
vectors in the positive z-direction
separately from the vectors in the
negative z-direction

' NodeSelect & @ O
Elosel prlgl

- Select Materials
On and Flags

™ Select | Node Fisld
On Data Range

™ Sels O

Field: avP_zMas
Mew Field

Ming -77 862229118
Maxy 238,2383461
RANGE

Hing

Ma: ©238,5363461

Resetl

I Select Search
On Sphere

VIRTUAL REACTOR
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cefds

© GMV V452 built 2011-09-26 =)

f-oo 1

© GMV V452 built 2011-09-26 =)

File Display Calculate Ctl-1 Ctl-2 Ctl-3  Reflections View File Display Calculate Ctl-1 Ctl-2 Ctl-3  Reflections View
£ Currert files /hone/training/barracuda_training/Kuipers/ny_setup/Guy. 00200 £ Currert files /hone/training/barracuda_training/Kuipers/ny_setup/Guy. 00200
I: Tuist [ | 0.0 I: Tuist [ 0.0
Elew, | g | [ 2.0 Elev, [ g | 7.0
fizin, | 11 !—90‘5 fzin, | 11 !—90‘5
Hag.
2.0001480e+01 2.0001480e+01
a
YT
Ivaar v 4
A aar (&4 4
Teiar re 11
AT rre 11
Triay PE 144
AvP Mass Flux v: i AvP Mass Flux ; ; £ :::‘
vh TE e Anad
250 ¥h 250 Frra et
¥h FEF R (e
vh FREa R LY
sl FEF R Ak a4t
: RIATTRETE LN
- A
225 TR 225 1339395 Laaddaadd
B ddided ad4qqdandd
PEEPELAL AdbAdLat Y
FrEs  dais
—200 3 ||IL.00 —200 1§31 99 maaaeliiiinie
{ BEpppyy b ratladnatiias
| 12333994 TramAAladadi4te
e | L d T I PP LEEE LR R
H [ XYY Alidanedny
—175 ) —175 Y ras A aanast
' 1 A 1
- ol N
i e Y
4 vy \
—1350 i —1350 4
i r
& r
. r
f T
125 i 125 T
i ¥ 4
i ¥ 2
i i ;
177 ¥ r
100 i 100 i 1A
4 { A ¥
A » v
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75 5 ! 75 (44 Y
* 4 Ay i
rr hd
/ ey b
Y
50 50 FrY 1
rr b
i rrIvy
SERERE: T
5 5 qlaats AT YYYLs
1aaaan AAdAAsArr
o Particle Mass Flux in positive z-dir o Particle Mass Flux in negative z-dir
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