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NWSSE Introduction

2

Lecture Theme:

The purpose of CFD analysis is to obtain quantitative and/or qualitative
information about fluid flow performance of the system. This lecture will
explain how to do this both in CFD-Post and within FLUENT.

Learning Aims:
You will learn:
*How to perform flow field visualization and quantitative data analysis
on your CFD results
*How to do this in FLUENT and in CFD-Post

Learning Objectives:

You will know what post-processing options are available and how to
perform the post-processing work that your CFD simulations require

> Introduction > Overview > FLUENT > CFD-Post > Summary
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NWSSH Overview

* There are two ways to post-process CFD results from FLUENT
— FLUENT post-processing tools —tools integrated in the FLUENT solver.
— ANSYS CFD-Post application
* A state-of-the-art post-processor for ANSYS CFD products.
e CFD-Post can run as a standalone post-processor, or within Workbench

* Both post-processors include many tools for analyzing CFD results
— Isosurfaces
— Vector plots
— Contour plots (shaded and graded)
— Streamlines and pathlines
— XY plotting
— Animation creation

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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Post-processing in FLUENT

* The tools built into FLUENT have the advantage of letting you quickly review your simulation.
Since all the data is still in memory for the solver, you can readily stop your simulation,
interrogate the results, and then modify / continue with the calculations without waiting for
the file write / read needed to use another application

=

- [B]x]|

—
=

Problem Setup

Boundary Conditions

Dynamic Mesh
Reference Values

Monitors

Solution Initialization
Calculation Activities
Run Calculation

rH-EOSCa® 2@ AR O

Graphics and Animations

General Graphics
Models eeh
Materials

Vectors
cell Zone Conditions Pathines

Particle Tracks

SetUp...
sdotion
Solution Methods
solution Controls Animations

Scene Animation
Solution Animation Playback

Resuts
Flo
Reports Sctle.
[(options... |[ scene... |[ views... |
[ Lights... ][ Colormap... ] [Annotate... |
>
= Contours
Options Contours of
[]Filed Temperature... R
[#]Mode Values
Global Renge Static Temperature v
[] Auto Range
[Joraw Profiles
[loraw Mesh Surfaces EIS
Levels Setup wall_right
o =7 |la] |wall top
[=] (L]
v
Surface Name Pattern [New Surface
Match
| Surface Types EE
axis ~
clip-surf
exhaust-fan
fan &

(o] (o) (e ] [

I

1: Contours of Static Temper

Caontours of Static Temperature (c)

1.07e+02
1.04e+02
1.01e+02
9.76e+01
9.45e+01
9.14e+01
8 83e+01
8.52e+01
§.21e+01
7.80e+01
7.50e+01
7.28e+01
§.87e+01
6.66e+01
6.36e+01
6.05e+01
5.74e+01
5.43e+01
5.12e+01
4.81e+01
4 50e+01

Dec 08,2010
ANEYS FLUENT 12,0 (3d, phns, lam)

Done .

Preparin
Done.
Reading
Done.

wall_heat_sink A
interior-solid_board
interior-solid_heatsource
interior-solid_heatsink
interior—fluid
wall_heat_sink-shadow
wall_board-shadow
wall_heat_source-shadow
inlet

fluid

solid_heatsink
solid_heatsource
solid_board

g mesh for display...

“\"| gunzip -c \"D:\Dataijkidgeritraining\R13-materials\Fluent_Workshopsiworkshop4-electronics\ws4_no-radiation.dat.gz\"\""...

<
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Post-processing in FLUENT

* The results can be reported / plotted either on existing surfaces present in the

model, or on new surfaces. T T AT
File Mesh Define Solve Adapt BEfGEl=8 Display Report Parallel View Help

S @@ 5% & Zone. o-
Fartition... I

Problem Setup Graphics a — { 1: Contours of Static Temper | % -

. General Graphics Line/Rake 1.07e+02

. del !

* Commonly used options are: e i — . 1040702

o o 0 Cell Zone Conditions Quadric.. 9. 78ae+01

— A planar or cylindrical surface cutting through Soundary Conins 0 45+01

Vldet

Dynamic Mesh

the model (use Iso-Surface, based on constant Referrce Ve Transtorm.. ¥ e
rations Manage...

Solution

mesh value, of x-coordinate, or radial coordinate) S Gt o i
— An Iso-surface to create a 3D surface showing where Re — S . 5
a given value exists (temperature, concentration) o = e :ﬁ;jg“k 3
Enmm m—mes e
— A Line surface (used for XY plots) ]ELZ:EZZ?ZQZETE.N = L
3
— A Point surface (used as a sampling probe to e N =

wall_heat_sink-:

show values at a particular point)

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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Post-processing Rendering Options

Y The renderlng OptIOnS |n & FLUENT [3d, dp, pbns, eulerian, spe, rke]
File Mesh Define Solve Adapt Surface BUEEUENE Report Parallel View Hel
FLUENT allow control of the i T p
look-and-feel of the post-processing =i

Residuals. ..

plots, including:

_ . _ Rendering i
Views and display options Options ol

Lights...
Colormap...
Annotate. ..

— Colormaps for contour/vector plots

— Shading on surfaces using Lights

— Annotation of plots B 200

— Surface manipulation 220800

— Scene composition using plot e

1 1.80e+00 B
overlays, different colors, 11282@\4‘ |
shading, transparency 1.508+

1.40e+00

. . 1.30e+00, .
— Scene animation (fly-throughs) }.fga%g G
10e+00 7 R
10064001 1| .
9.00e-01 ¢ e
8.00e-01" }/ !.{’,’H
e 7.00e-01 I i1y
Example of scene composition: 6.00e-01

Overlay of contour and vector plot | | s

with transparent walls to show I e %

internal details. o

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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WSS Mouse Functionality

* Mouse button functionality depends on the chosen solver (2D / 3D)
and can be configured in the solver.

* Default settings Display—=Mouse Buttons...
— 2D Solver _
= .
» Left button translates/pans (dolly) ~.fhotize Buttons
* Middle button zooms Left | mouse-rotate v
* Right button selects/probes Middle | ruse-zoom
— 3D Solver Right | 1oouse-probe 3
* Left button rotates about 2 axes S Po—— 3
. on ESCFIPCIO
* Middle button zooms g pm-
= Middlzclick on point in screen centers point o ELLEN Dofouis Q‘W
in window
« Right button selects/probes e = Y

* Retrieve detailed flow field information at point with Probe enabled.
— Right-click on the graphics display.

* User can choose between classic ‘FLUENT’ settings, or for mouse
behavior consistent with Workbench.
> Introduction > Overview > FLUENT > CFD-Post > Summary >
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WSS Plots

®* FLUENT provides tools to generate data plots of the solution:
— XY plots of solution variables
— Histograms to illustrate frequency of distribution
— Fast Fourier Transforms (FFT)

* Other data files (experimental, computational) can also be read in to compare

8

results

& Solution XY Plot

)

Options Plok: Direction ¥ Axis Function 370 _:
[#] Mode values %[ Temperature. .. i 280
Prositian on & Axis Static Temperature w 1
Yo .
[Jwrite ta File % diis Function 33l :
2o Direction Yeckor b 240 _:
File Data EE Surfaces EE ]
wall-chip-Fluid: 024 A Static 330
wall-chip-Fluid: 024-shadow Temperature ]
wall-chip-fluid: 025 (k) 390 B
wall-chip-fluid: 025-shadow 1
wall-duct-top ]
wall-Floor 30
wall-Floor-shadow ]
_ 300 3
1] 1 2 d 4 3] 5]
[ Flat l [ Axes. ] [Curves... ] [ Close ] [ Help l Position (m)
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WWSESH Reports

®* The tools in FLUENT can also provide numerical

data for analysis. For example:

Cptions Boundaries (5 [5) Results
— 0.0088768219575255'
8 I:;tj I:;:t jIR'l‘:].:el;sﬁar Rate r?or-ﬂui_d =
(O Radiation Heat Transfer Rate :EEF:EF:E:E{EZEMR
interior-solid_heatsource
Boundary Types 5 E | -0.008877507410943¢
— Flux Reports - these show the total mass or 28 st All[welboard e
_fan 3 wall_board-shadow
energy flow through a boundary (a useful rietvent el board_borom
Boundary N Patte wall:heatjnk
assessment of convergence) ey N et VoLt Srshadon
’7 Match wall_heat_source b w
< >

— Surface Integrals — these can show the total,

average or max/min values of any quantity on
any surface

Met Results (kg/s)

-6.854534e-07

[Compute] [Wribe...] [ Cloze ] [ Help ]

= Surface Integrals @

9

Report Type Field Variable
. Area-Weighted Average | | Temperature. .. v
— Volume Integrals — show the sum, max/min or BB [satc Tenperoae 3
intake-fan A~
1 interface
average values in a cell zone interior E
iso-surf Surfaces E0E
= 3 Surface Mame Pattern :zlg'ior—ﬂuid e
= Volume Integra[s interior-solid_board
interior-solid_heatsink
Report Type Field Variable cell Zones BlS] interior-solid_heatsource
outlet
() Mass-Average Temperature... wall_board
() Mass Integral . wall_board-heatsource
C5um Static Temperature wall_board-shadow
. Wei wall_board_bottom
OMlnlmum Volume-Weighted Average (k) wal bord_side
O Maximum | 331.7518 wall_heat_sink g
) olume -
(®) Volume-Average [Highlight Surfaces
(O Volume Integral Area-Weighted Average (k)
[Compube ] [ Write. .. ] [ Close ] [ Help ]

[Compute] [Wrihe...] [ Close ] [ Help ]
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Starting CFD-Post

Within ANSYS Workbench

— If a FLUENT Analysis System was
used, double click in the Results
cell in the Project Schematic
after the solution has been
calculated

— If a FLUENT Component System
was used, Drag the CFD-Post icon
(Results) in the Component
Systems list to the project
schematic.

Outside of Workbench:

— Start > Programs >
ANSYS 14.0 > Fluid Dynamics
CFD-Post

Project Schematic

-

W % Fiid Flow (FLUENT)

2 i Geometry v
3| @@ Mesh v
4

@ Setup v
.%E i
(i) |§ Resulks =] ‘l

Fluid Flow (FLUENT)

¥ Unsaved Project - Workbench

File View Tools Units Help

| Analysis Systems |

|E| Component Systems |
@ autoDYn
&4 BladeGen

Iy Explicit Dynamics (LS-DYNA Export)
¥ External Connection
External Data
(i3 Finite ElementModeler
B3 FLuent
Geometry
@ Icepak
§& Mechanical APDL
§ Mechanical Model

@ Mesh

3¢ Microsoft Officebxcel
e L W

== POLYFLOW -Elow Molding
- Extru

ta CCD
Vista TF

| Custom Systems |

| Design Explorati |

| T View All / Customize. .. |

& Double-click component to edit.

Imew [Zopen... = save (Bl saveas... g§limport... ;& Refresh Project # Update Project & compact Mode
|| Toobox O Froject —

[l:l Show Progress ][ 4k 5how 1 Messages ]
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11

® B2 : Results - CFD-Post

GUI Layout

Fle Edt Sesson Insert Tods Help
B [fE 9 e Bloain - <3

Qutline variables Expressions Calculators | Turbo

S esER O *xEEERE OIS M E s bl
T G &R G

= man)
= & fuid
OB« inlet
¢ outlet
[ #% wall_board
P& wall_heat _sink
8¢ wall_heat_source shadow
1€ wall Jeft
I8¢ wall_right
7€ wall_top
= & solid_board
[ wall_board heatsource salid_board
[ wall_board shadow
[ P& wall_board_bottom
8¢ wall_board_side
= & solid_heatsink
P& wall_heat_sink shadow
[P+ wall_heatsource heatsink solid_heatsink
= & solid_heatsource
[ wall_board heatsource solid_heatsource
] P& wall_heat_source

[+ wal_heatsource heatsirk solid_heatsourt

~1 | view -

Temperature
Surface Group 1

. 3.800e+002

Objects in
the model

3.491e+002

e

Y Default Transform

§ Default Legend view 1
Surface Group 1
Wireframe

[ ()

User-created

- epo
&> Title Page
®- [¥] g File Report
& > Mesh Report
* > Physics Report
®- [] g Solution Report
- -

objects
K]

Details of Surface Group 1

Geometry | Color | Render | View

Mode Variable

Variable Temperature

Range Global

Color Scale Linear

ColorMap | Default (Rainbow)

3
* ]
3

B

379.9

Details of
current

Undef. Color

Apply

.

object

0

0.200 0.400 (m)
1

Various Viewers (3D, Chart, ...)

30 Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer
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Viewer Right-click Menus

* Right-clicking in the Viewer provides MSYS
a context-sensitive menu.
\\ Yiew 1
. o . ; Copy bo Mew Figure, ..
— Right-clicking on an object (e.g. O wieframe | _
. . Show Object *
Wireframe, Plane) shows options for \\_g Edit S :
1 Wy opy Camera From
that ObJeCt Zi5 Hids Predefined Camera
— Can also insert new objects based on ‘ show surface mesh e
the current location (such as a vector Q Insert g Plane 1 Projection b
plot on a plane, contour plot on a k&F' Reflectjtirror " Edt Clp Scene S
3% Hide
surface, etc.) \\ & Quickedt. v Defaul Legend
— Right-clicking in empty space shows \ [T Animate. . v Iﬂzg:e :xisuf'hg'm

options for the current View Colour v |- _
Render b il 3ave Picture...
Inserk ¥ @ Viewer Options. ..

\\_/_/—”fr
B set Plane Center i

A Probe Variable e |
i
®* Click on the axes to orient the view >

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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3D Viewer Files

* Save Picture in the CFX Viewer State (3D) file format (.cvf file)

* Can then use the stand-alone Viewer to view the file, rotate, pan, zoom, etc

— Unlicensed and free to distribute to your customers

— Can embed 3D Viewer files in PowerPoints and HTML files

— Download from the ANSYS Website (search for “CFD Viewer”)
ANSYS

Von Mises Stress
l 3.000e+008

2.700e+008
2.400e+008
2.100e+008
1.800e+008
1.500e+008
1.200e+008
9.002e+007
o 6.002e+007
. 3.003e+007

3.000e+004

[Pa]

A

m
il
n

S Cw oo

It:

Velocity
Streamline 1

[m s*-1]

[T T

0.200 (m)
0.100

Hot Key Functions {in effect only when mouse pointer is in viewer window)

- Two T oo

==

- toggle axis wisibility

- toggle viewpork border visibility
- center graphic object in window
toggle Face wisibility

- toggle Face transparency

- boggle ruler visibility

toggle line visibility

toggle lighting
- toggle specular visibility

- koggle smooth shading

- koggle texture maps

- koggle projection between orthographic and perspective
- toggle overlay visibility

reset view
- reverse video
- set notrmalfsparsefauto-sparse drawing mode
- undo transformation

- reda transformation
- koggle vertex wisibility

- cycle through wiewport layouts

- toggle current viewport Fullscreen
- set view down +x axis
- seb view down -x axis
- set view down +y axis
- set view down -y axis
- sek view down +z axis

- set view down -z axis

Type ‘?’ in viewer to
see all hotkeys

3D FSI Results (Courtesy of Cadfem Gmbh)

> Introduction > Overview > FLUENT
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CFD-Post General Workflow

1. Prepare Locations where data will

be extracted from or plots
generated

2. Create variables/expressions

which will be used to extract data

(if necessary)

3. i) Generate qualitative data at

Locations

ii) Generate quantitative
data at Locations

4. Generate Reports

o

i~ \f] Fresh Liq

(1-tracer)

i Mix Effectiveness
i /| Reference Pressure

volumeAve(Fresh Lig)@Digester [ (t/changeoverTime)
1 [atm]
Time

Tables 1
B3 = |=massFIOw()@
5 B |

Pressure Drap 7.421e+04 [Pa]

Outlet MassFlowR.at =massFow()@

Average Velocity 1.103e+00 [m s-1]

J Functions
@ Expressions
A Variables
@ Locations
C  Constants

p!b" Annotations

F v v v v ¥ ¥
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2

FLUENT

2

CFD-Post

2

Summary

)

14 © 2011 ANSYS, Inc. January 19, 2012

Release 14.0




WSS Creating Locations

* Locations are created from the Insert menu or from the toolbar

— Many different types available (list appears in figure) and details of each type in the appendix

* Once created, all Locations appear as entries in the Outline tree

& CFD-Post: D:\usersimtesting YSupportFilesitesting
File Edit Session Insert _Jools  Heln

Use the check boxes
next to each object in

- Fhm 9 o |[Boan bt @S
the Outline tree to : - :
8 ST Outline | Variables | Expre: <+ Point
quickly control visibility - [ Cases 4# Point Cloud
- [ AxialIni_001 / Line
= (& R1 @. Plane
0 . . I:l jt R1 Elac Q Volurme
Double-click objects in O7% r1 Hub .
the Outline tree to edit > [ABE RLow g 150 cip

-
[I9% R Shre ¢ vortex Core Region

Op« thupﬂfﬂ

] Surface af Revolution
1P Ritor =

i jI Rt S Af Polvline

Right-click objects in o & st B user surface
= M e -~ ,{,7-" F
the Outline tree to i surface Group |
i *
Duplicate or Delete 2 Turbo Surface
i
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Other Graphics Objects

Vector Plot

— Can plot any vector variable; usually
velocity

Streamlines

— Can proceed forwards and/or backwards
from a seeding location

Vectors, streamlines and contours can
use any existing object as a base

Volume Rendering

— Shades every grid cell with an opacity
based on the magnitude of a variable

— So for example, opacity could be based
on smoke concentration. The result will
give an idea of visibility though the
smoke.

® B2 : Results - CFD-Post
File Edit Session
E?'E Bug I i ﬂ Location

Outline Variable

= (& FLU

IGCTGl Tools  Help

23 vector

Contour
= & fluid % Streamline
d

! % Partide Track
(] ; @ Yolume Rendering
[
[ Bl Text

O & coordinate Frame
18} Lecend

2

> Introduction > Overview
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Other Graphics Objects

* Text: add your own labels to the Viewer
— Auto-text allows you to show time step/values, 'H:' 3 .0 -
expressions, filenames and dates that change . % 9= '::_-:'
automatically T T T T T T

Text Coord Legend Instance Clip Color

e Coord Frame Frame Transform Plane Map

— Insert a new local coordinate frame, useful for Time Value = 1.8[s]
generating plots relative to features in the model

* Legend

— Create additional legends that are tied to a
specific plot (the default legend changes
automatically with the active plot)

* |Instance Transform ‘
— Create patterns and duplicates of the geometry
— Usually used to re-create full plots from

symmetric/periodic solution data

> Introduction > Overview > FLUENT > CFD-Post > Summary
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Variables Tab: User Defined Variables

* User defined variables can be used to form new Outine | Varisbles | Expressions | Cale >
variables which are functions of the basic solver B coomatric &l
variables such as pressure, temperature, velocity, = Xl soution

I Density

mass flow rate, wall shear, ... 2 M o

3¢ Pressure

* Create new variables by Right-click > New... in the o
A
ac
ac

top half of the Variables tab :

welocity

Wall Shear
Eddy Wiscosi
Turbulence §

&ll ko Conserwvative
All ko Hybrid

?X

* There are 3 methods for User Defined variables:

— The Expression method defines a variable via an expression,
which can be a function of any other variable

* Usually create the expression first on the Expressions tab =»

iﬁ MNew Variable

Mame |User Variable 1|

Examp/e n Append/x Details of User Yariable 1 {scalar)
— Frozen Copy has been superseded by Case Comparison Method  [Epressiom v
(®) Scalar szgn —
[ . . .. Gradient
— The Gradient method calculates the gradient of any existing
scalar variable Expression —hekosiby
* Produces a new vector variable [] calculate Global Range

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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WS Tables

Select Insert > Table or use the toolbar
icon to create a new table

— 3D Viewer will switch over to the Table
Viewer

Tables allow you to display data and
expressions in a tabular view

Tables are automatically added to the
Report

Cells can contain expressions or text
— Begin with “=* to distinguish

— Expressions are evaluated and updated
when variables and/or locations they
depend on change

This is not a spreadsheet
— Cannot reference other cells

1. Create Table

== 1 3 .

SZ el O x [JEH|E AW OHIH£ A £]n] 8] e b
=== & A 4 DA FFE
Insert: fi Function = [/@| Expression = A€ Variable = € Constant = &% Annofal

TIET a0 Cat e
Table 1 Diefault Domain Def ik
Res PT for Sand Fullf Coupled
B3 = | =massFlow{)@ Res PT for Sand Cnglway Coupled
inlek
£ B C
1 fAverage Velocity 4.560e+00 [ s™-1] pipe vial
Z MAFressure Drop -3.3522404 [Pa) symp
3 J Outlet Mass Flow -2.552e+00 [kg 571 Zomposite r
4 Primitive3d »
4

2. Create Text Cells

7

a

10
11
12
13
14

15
£

30 Viewer|

Primitivezd

3. Create Expression Cells

4. Use drop-down menus to
assist expression creation

Table Viewer

Chart Yiewer

Cornment Yiewer

Report Yiewer
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Charts

1. Create Lines

=

wy\SupportFilesiestingWAxiallni_001. res

Diocaton» I EES & B A O % [

Help

O m £ £ £l E s b

Calculators Turbo

EERC RS

CQutline Yariables Expressions
O 5
Ope s
O

2. Create Chart

Pressure Profile

+ @] Mesh Regions
= @ User Locations and Plots
EF" Default Transform
[F3 Default Legend view 1
A Linel
/ Llinez
A Line3
[ wireframe
Title Page

ort
File Report
kS Mesh Report

=1l

3. Select Chart Type

[19% 51 to 51 Periodic Side 2

4. Create Data

& [ Physis Report Series (Lines)
#- [ gg» Selution Repart —
User Data & B
5 [ [, velocity Profile ]
7[5, chartt v -0,000 —
Details of Chart 1 ]
zeneral Data Series % Axis Y Ais Line Display ch <> -0,200 i i
Type @ v ulE B
C' A - Transient or Sequence
) Histogram 5- Select X and Y A
Title Pressure Profile Ax i s Va ri a b I es
Report T RRTE SPPP
T T T T T T T T T T T T
Caption 0.03 0.04 0.05 0.06 0.07 0.08
Y
Fast Fourier Transfarm o il —.[—mx]—l i
[ Apply ] [ Exno ] [ Reset ] [ EoE 3D Viewer Table Yiewer Chart Wiewer Cornrnent Yiewer Report Yiewer
> Introduction > Overview > FLUENT > CFD-Post > Summary >
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WWSEE Reports

* CFD-Post has report generation tools which allow
for rapid creation of customized reports

— To view the report, click the Report Viewer tab

—
gg> Tith
+ g3 File Repart Templates. ..
+ Bl Me: Load ‘Generic Report’ Template
* & Phy
+- [ ] gg> Sob

] Refresh Preview

— Use the check boxes to control what is included in the report < [7] [A] Usq 2 Publish

* Reports are template based

® Publish writes out an HTML or Text copy of the

report

# [V[5 veld  Edt
+ [&, chi Edit in Cammand Editar
+- |2t Display Properties and Derauits

& Publish Report

ﬂRefrssh |t Publish N 4 Format HTML “

" Flle J{Repart htm

Save images in separate folder
[[] Generate CFx-Viewer Files (CWF) for Figures

More Opkions...

o [ o]

Date

2009/03/11 16:59)

Contents

1. File Report
Table 1 File Information For Axiallni_001

Table 4 Boundary Physics for AxialIni_001
4, User Data

Chart 1

Chart 2

Chart 3

)

LIt
ure 2

1. File Report

Table 1. File Information For Axiallni_001

3D Yiewer Table Viewer Chart Viewer Comment Viewer Report Yigwer

> Introduction > Overview
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WWSEHl Case Comparison

* CFD-Post allows multiple
HE%@ 9 ¢ Puew SO B0 *ESE A6 Om#/ A0 &H
cases to be loaded R TR SO E T =
Q - Jl:ases Lo’ iew 1 ~ ase 1 (sedan sst_| - iew2 - ase 2 (sedan_| -
SImUItanEOUSIV E-:-i.n = view1 - Case 1 (sedan sst_00Z) Viewz - Case 2 (sedan_001)
=l & Default Domain h
. . Djf InLIIetB
* When multiple files are ok
£ road
loaded you can select Case e

3 g Mesh Regions

Comparison from the Outline Details of Case Comparison

Definitian

t re e Case Comparison Acive

Case 1 sedan sst_00Z2

Case 2 sedan_001

— Automatically generates contour

Synchronize cameta in active views

plots of the difference between the || @uesueedosoa

two cases for any variable

— The displayed views can be

synchronized between the two
cases

Apply Defaults

* Expression syntax:

3D Viewer | Table Yiewer Chart Yigwer | Commenl b Viewer

— function () @CASE: #.Location
— E.g: areaAve (Pressure)@CASE:1.Inlet

— See Appendix for details of Expression usage

> Introduction »  Overview >  FLUENT

2

CFD-Post

2

Summary

)
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Comparison of FLUENT and CFD-Post

®* In CFD-Post

— Automate post-processing through Session files, State files and Report
templates
— Make use of Expressions and User Variables to extract engineering data

— Compare solutions using the Multi-file mode and the Case Comparison tools

— Save images in the 3D CFX Viewer format to provide management or your
customers with a better understanding of the flow

* In FLUENT

— Post-processing can be performed from within the solver, which is often more
convenient for most basic post-processing operations

> Introduction > Problem Definition > RunningtheSimuIation> PostProcessing> Summary >
Release 14.0
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WSS Summary and Conclusions

Summary:
Post-processing can be performed using either FLUENT or CFD-Post

Many basic operations such as contour plots, vector plots and streamlines can
be performed in both

FLUENT may be more convenient when only basic operations are required
because the post-processing is performed in the solver — not necessary to
write files and start a separate program

CFD-Post contains many powerful, sophisticated post-processing capabilities
including 3D-viewer files, user variables, automatic html report generation
and case comparison

What Next:

Post-processing is best learned in a hands-on manner. Details of the
operations described in the lecture will be covered during the completion
of Workshop 3

> Introduction > Overview > FLUENT > CFD-Post > Summary >
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Post-Processing in FLUENT: Node Values

26

Fluent calculates field variable data
at cell centers

Node values are either:

— calculated as the average of neighboring
cell data away from boundaries

— defined explicitly on boundaries with
boundary condition data (when available)

Node values on surfaces are
interpolated from grid node data

Data files store:
— data at cell centers

— node value data for primitive variables at
boundary nodes

Enable Node Values to interpolate
field data to nodes

© 2011 ANSYS, Inc. January 19, 2012

%¢ Contours
Options Contours Of
7 Filled ‘ Velocity... ‘E
/: Node Values | ocity Magnitude
Global Rang 3¢ Hue alin. luent. col
J7 Auto Range
I CEp to Hang
| Diraw Profile
| Draw Grid

Levels Setup

~ 14 ]

Surface Pattern
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Custom Field Functions in FLUENT

* |n addition to the basic field

27

variables provided by FLUENT,

it is possible to define custom

field functions for use with the

post-processing tools

— In the menu bar Define >
Custom Field Functions, to open

the Custom Field Function
Calculator panel

Use the menus and calculator
buttons to form expressions
from the basic field variables

Custom Field Function
variables will appear in post-
processing menus

Custom field function
definitions are saved in the
case file and can be transferred
to other case files

© 2011 ANSYS, Inc. January 19, 2012

& Custom Field Function Calculator

Definition

[ d 14l

[ + ][ B ][ W H ! ][Ynx ][P.BS ]SelectOperandFieIdFunctiunsfrom

[IN\-‘ ][ sin ][ os ][ tan ][ In ][IUng] FiElld Eunctinns

CoC )]0y o i
I ) ) &

L0 I e I J(oe ] | i

b
W Welocity

Mew Function Mame | x-velocity-ratio

@ Tangential Yelocity

£ Welocity
Axial Welocity
Radial Velocity

Relative VYelociky Magnitude

= x|
Options Contours af
[IFilled Cuskom Field Funckions. .. A
Global Range s-welocity-ratio w
Auto Range
[Joraw Profiles
[ oraw Mesh Surfaces EE
default-inkerior ~
Flaid. 1
Levels Setup inlet. 1
0 (=] [ [«] lirlet.2
[*] [*] llirlet.s
outlet, 1 M
Surface Mame Pattern
Match
Surface Types BlS]
axis -~
clip-surf
exhaust-Fan
fan ¥
[ Display ] [Cumpute ] [ Close ] [ Help ]
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Limitations of CFD Pos

* All mesh types supported

— Polyhedral, non-conformal, adapted, .

Polyhedral mesh case

— 2D FLUENT meshes are extruded to thin 3D domains

— 2D axisymmetric meshes are converted to 3D wedges

* Some data may not be in the standard .dat
file

— Export through the Data File Quantities or the Export to
CFD-Post panels

— Note that for particle tracks this must be done (example
in DPM Workshop)

* Model set-up information is not available in
CFD-Post
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Other Graphics Objects

* Insert from the toolbar or the Viewer right-
click menus =

i Y o
% G &= ==

* Vectors, Contour and Streamlines use existing Ve c]: o Contofu  Strea n{I - parzae ok
Locations as a base

* Vector Plot
— Can plot any vector variable
e usually velocity

— Can project vectors Normal or Tangential to the base
object

* Streamlines

— Can proceed forwards and/or backwards from a
seeding location

— Use the Surface Streamline option to visualise velocity
“on” walls
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WSS Creating Locations

® Domain’ Subdomain’ Bounda ry and Mesh Outline Variables Expressians Calculatars Turba
o o —I- [@] Cases
Regions are always available & @1 Adollni_001
— Boundary and Mesh Regions can be edited and coloured [ = Elilt o1 Blads
by any variable C1P€ Rt Hub

. . . . . . i ORI Outlet
Mesh Regions provides all available interior/exterior \ C1P% Rt Shroud

2D/3D regions from the mesh 7% Ri toR1 Periodic Side 1
[1P% R toR1 Periodic Side 2
[]1P£ R1tas1 Frozen Rokor Side 1

+ @ 51

* All Locations you create are listed under User p \ & (@l Mesh Regions

= @ User Locations and Plots

Locations and PIOts '{' Default TransForm
o I:H Defaulk Legend YWiew 1

T Plane 1
] & wireframe
= Q Report

* All items contained in the Report are listed [ > Tle Page

gJ» File Report
here T

gJ> Mesh Report
g5 Physics Report
[]&d> Solution Repart

| |A] User Data
£ ﬂ Display Properties and Defaults

e e B
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Location Types

31

Planes

— XY Plane, Point and Normal, etc.

— Can define a circle or rectangle to bound the plane, otherwise it’s
bounded only by the solution domain(s)

Point

— XYZ: At coordinates. Can pick from Viewer
— Node Number: Some solver error messages give a node number
— Variable Max / Min: Useful to locate where max / min values

occur

Point Cloud

— Create multiple points

— Usually used as seeds to streamlines, vectors

© 2011 ANSYS, Inc.

January 19, 2012

Definition
Method

Painkt

Marrmal

Definition
Method

Paint

Definition
Locakions
Sarpling

# af Poinks

Paint and Marmal W

Z¥ Plane

i Plane

Point and Marmal
Three Paoinks

EA W

wYE
Mode Mumber

Yariable Minirmum
Yariable Maximum

Plane 1 w E]

Equally Spaced W

Verbex

Face Center
Free Edge
Random
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Location Types

* Lines
— Straight line between two points
— Usually used as the basis for an XY Chart

Comnains |.ﬂ.|| Comains j J
Method |Fr|:|m File: ﬂ
° o From File
PO Iyl ines File Boundary Inkersection

Fram Conktour

— Also used for Charts

— Read points from a file

Method I Boundary Intersection I

— Use the line of intersection _ _
Boundary List |D|:|ma|n 1 Default| j

between a boundary and
another Location

Inkersect With | Plane 2 ﬂ

— Extract a line from a
contour plot

Method From Contour -
Conktour MName |C|:|nt|:|ur1 ﬂ
Conkour Level |3 il
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Location Types

* |sosurfaces

— Surface of a variable at a specified value

Isosurface of pressure
behind a flap valve

* Iso Clip

— An Iso Clip takes a copy of any existing Location and
then clips it using one or more criteria

* E.g.the velocity contour plot on the outlet
boundary is then clipped by Velocity >= 10
[m/s] and Velocity <= 20 [m/s]

— Can clip using any variable, including geometric
variables
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Location Types

° VOI umes Details of Yolume 1

GEomekry Calour Render Wigt
— Mesh elements are either in or out of the volume

Ciomains &l Darnains W

* Volumes will not be displayed as perfect

Element Types |amid,'Wedge, Hex, Palyhedron

shapes (for example a perfect sphere) Definition
because the volume cannot cut through | method Isovalume .v
Sph
mesh elements Varisble | From Surface [
Isovalurme
— From Surface Location Boundary Dats 'S0 ing Node T
. Mode AF Yalue £
* Avolume is formed from all elements
Value 0.0 [Pa]

touching (or above / below) the selected
Location

Inclusive

e Can be useful for mesh checking
— Isovolume

* Base on a variable at, above or below a
given value, or between two values
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Location Types

* Vortex Core Region
— Used to automatically identify vortex regions
— Best method is case dependent

— See documentation for details on the
different methods

() Su rfa ce Of Revo I utio n Details of Surface OF Revolution 1

Geomekry Zalaur Render Wigt

— Predefined options for Cylinder, Cone, Disc

Damains all Dormains v = e
and Sphere Crefinition /_w
— From Line is much more general Method Cylinder % (/
* Any line (existing Line, Polyline, okt 1 (o) | Cone P
Streamline, Particle Track) is rotated ?fﬁere 1
about an axis i <‘“<

O
a
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Location Types

* User Surface

— Provides a number of additional surface creation options
including:
* From File: reads point data from a text file; usually export this file from a
different case
* From Contour: extract a contour level

* Transformed Surface: rotate, translate or scale an existing surface

* Offset From Surface: offset an existing surface in either the Normal
direction or by Translating

Details of User Surface 1

Geamekry | Zolour Render Wigw

Domains |.'5.II Domains L |
Method From Conkour r;
Frarn File

Contaur Mame | Boundary Inkersection

TransFormed Surface
Qffset Fram Surface
AMEYS

Contour Level

User Surface: From

Contour Method
(Note: It's generally easier
to use Iso Clips instead)
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WSS Color, Render and View

* All Locations have similar Color, Render Detais of Surface Group 1
and View settings Geometr] [ Color | Render | view
¢ COlOI' Mode Variable v A

— Select the variable with which to color the Location
— Set the Range (Global, Local, User Specified)
— Pick a Color Map

* Render
— Draw Faces: shows solid surface

— Draw Lines: shows mesh edges or intersecting lines
between mesh edges and the plot

— Transparency, Lighting, Texture...
* View

— Apply Rotation, Translations, Reflection, Scaling
— Pick a different Instance Transform
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User Defined Variables Example

e Goal: Plot an isosurface at VelRatio = 0.7 O/fﬂ\\
, Vel /
where VelRatio = —lecd!
Vel

{

—

-

1.  On the Expressions tab create the expression for Velocity Ratio:

VelRatio = 0.7

Details of WelocityRatio
Definition Plak Evaluate

laiocty | wolumehye! |t )@Default Domain

Details of YelRatio (scalar)

2. On the Variables tab create a new variable

named VelRatio using Method = Expression  wethos  |expression v
(%) Scalar ) veckor
Expression WelocibyRatio w

[] calculate Global Range
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User Defined Variables Example

39

3. Create an Isosurface using the variable VelRatio at a value of 0.7

|ﬂLucatinn - ‘*z =

== Point
‘Sﬁ' Point Cloud

A Line
@ Plane

) Volume

(=
) Isosurface

Surface of Revolution

Ad Polyline

ZE ser Surface

j"‘ Turbo Surface

Details of Isosurface 1

Geometry lCoInur ]Render ]'v'iew l

Diomains |P.II Domains ﬂ

Definition
Yariable VelRatio hd
" Hybrid {* Conservative
Yalue |EI.?

j}' Turbo Line

Reset | Defaulks ‘

VelRatio =0.7
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CEL

®* CEL - CFX Expression Language

— Allows the user to create equations (can be functions of solution/system variables) that
can be used in CFX-Pre and CFD-Post

* Expressions can be:

- algebraic
e Velocity u * X
e tan(X/2)
* log(T/TO)

- or integral
* massFlowAve(Total Pressure)@inlet
* massFlow()@inlet
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CEL Rules

* The syntax rules are the same as those for conventional arithmetic

Operators are written as:
+ (addition) - (subtraction) * (multiplication)
/ (division) A (exponentiation)

* Variables and expressions are case sensitive (example: t vs. T)

* Mixed units are allowed in expressions as long as the dimension makes sense
— Cannot add 1.0 [mm] + 3.6 [kg] in an Expression

* Expressions must be dimensionally consistent for addition and subtraction operations
(example: 1.0 [mm] + 0.45 [yds] is OK)

— You cannot add values with inconsistent dimensions
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CEL Rules

* Fractional and decimal powers are allowed (example: a*(1/2) + 1.010.5)

* Units of expressions are not declared — they are the result of units in the expression
(example: a [kg m~-3] * b [m sA-1] has units of [kg m/-2 sM-1]

* Some constants are also available in CEL for use in expressions:
— e Constant: 2.7182818
— g Acceleration due to gravity: 9.806 [m s"-2]
— pi Constant: 3.1415927
— R Universal Gas Constant: 8314.5 [m”2 sA-2 KA-1]
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NWSCSHE Built In Functions

* Numerical functions and operators are also available in CEL
— Right-click when creating expressions for a complete list
— Custom functions with User Fortran can also be created

Function Operand’s Dimensions [x] Operand’s Values Result’s Dimensions
sin(x) Angle Any Dimensionless

cos(x) Angle Any Dimensionless

tan(x) *** Angle Any Dimensionless
asin(x) Dimensionless -1<x<1 Angle

acos(x) Dimensionless -1 <x<1 Angle

atan(x) Dimensionless Any Angle

exp(x) Dimensionless Any Dimensionless
loge(x) Dimensionless 0<x Dimensionless
log10(x) Dimensionless 0<x Dimensionless

abs(x) Any Any [x]

sqrt(x) Any 0<x [x]*0.5

if(test, res1, res2)* Any Any Any (res1 and res2 must have the same dimensions)
min(x,y) **** Any Any [x]

max(x,y) **** Any Any [x]

step(x) * Dimensionless Any Dimensionless

*if functions contain a test, and two result outcomes. The first outcome, res1 will be returned if test evaluates to true. If test evaluates to false, res2 is
returned. Consider the following example, where we wish to set volume fraction to 1 when X is greater than 1 [m], and 0 if X is less than 1 [m]:

if (x>1[m], 1, 0)

In this case, if the result is precisely equal to 1[m], the result is (res1+res2)/2

**step(x) is O for negative x, 1 for positive x and 0.5 for x=0.

*** note that tan(x) is undefined for n/2 where n=1, 3,5 .. .

**** hoth x and y must have the same dimensions.
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NWSCHE Solver Variables

* Solver variables are available for use in any expression

* Below is a partial list of the available system variables:

— When creating expressions, right-click to access a full list

Y
X Direction 1 in Reference Coordinate Frame
y Direction 2 in Reference Coordinate Frame
z Direction 3 in Reference Coordinate Frame ;
r Radial spatial location, r = (x*2+y”2)*0.5 > theta
theta Angle, arctan(y/x) -
t Time z
u Velocity in the x coordinate direction -
v Velocity in the y coordinate direction W S
w Velocity in the z coordinate direction
p (absolute) Pressure . .
ke Turbulent kinetic energy Dependmg on your phy3|cs,

; tTDtTEmmeeldy, dissipation some variables will not be
T Temperatulrnerate valid — e.g. you need to solve

density Density heat transfertouse T
rNoDim Non-dimensional radius (rotating frame only

viscosity Dynamic Viscosity

Cp Specific Heat Capacity at Constant Pressure

cond Thermal Conductivity

AV name Additional Variable name

mf Mass Fraction
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Variables Tab

45

Cutline

+- |%| Derived

+ E Geometric
- J Solution

' Absolute Pressure

Expressions Calculataors Ly

The Variables Tab shows information about all available
variables

2

. . Aspect Ratio
Derived variables

3¢

3¢

— Calculated by CFD-Post — they are not contained in the results it
file ¢ Dvnamic Yiscosity

3¢

3¢

3¢

Courant Mumber
Density

Mass Flaw
Mesh Expansion Fackor

Orthogonality Angle

Geometric variables
— X, Y, Z, Normals , mesh quality data

Shear Strain Rate
Specific Yolume

Yolurme Porosity

x
L
A Total Pressure
x
x

Solution variables
— From the results file # @ Force

Yolurne of Finite Yalumes

Details of Pressure (scalar)

User DEfinEd Variables Boundary Data ) Hybrid (¥) Conservative
— Create new derived variables Unis Pa v
Min -78516.5 [Pa]
Turbo variables Max 44717 [Pa]
— ééjsczg;clonal variables automatically created for turbomachinery [] Replace with expression (ite ta result)
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Variables Tab

. . . Outline | Variables | Expressions | Calculatars ’
* The Details pane shows information for the selected A Viosh Erpansion Fartor
variable 3¢ oOrthogonality Angle
. . . . A Pressure
— Different options for User Defined variables 5¢ Shear Strain Rate
¢ Specific volume
A Toktal Pressure
. . . It volume Porosity
* You can replace any variable with an expression 3¢ olume of Firite Yolumes
. . +- J# Force
— New values are stored in the results file, so you can close 5 B Pressure.Gradient
CFD-Post and the data is retained e 2 Yelocity
X +- F velocity u. Gradient
— Old values can be restored at any time 5 @ velodity v.Gradient
_ . e e o ele +- J Melociky w,Gradient
Example: modifying results for an initial guess e m Wl shear
A Eddy Yiscosity
3¢ Solver vplus
i i : : bulenice Eddy Dissipati
* Switch between Hybrid and Conservative variable 20 _Turbulence Bddy Disspation
defi n itions Details of Welocity (vectar)
- Only applicable to CFX results Boundary Data ) Hybrid (%) Conservative
— By default CFD-Post uses Conservative values for all Uinits m 51 v
calculations and Hybrid values for all graphics; more details Min 0.0843158 [m 5™-1]
next ... . 11,5381 [m s-1]
— ga? also ZV\;ItCh ber;cwleen Hybrid and Conservative on the [] Replace with expression (wrte ta results)
olour tab for each plot
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Hybrid vs. Conservative

* The finite volumes used by the CFX-Solver are —l
constructed from the mesh, but are not equal to the
mesh elements

— Mesh nodes lie at the centre of control volumes

$

* Values are stored in the results file at nodes and
represent “average” control volume values

T 1

. = Wall ® = Mesh Node
* Next to wall boundaries you have a half control volume I @

with some representative non-zero velocity

= Mesh Element

— This non-zero velocity is stored at the wall node

— But we know that the velocity on a wall is zero = Control Volume Boundary

* Conservative values = control volume values = Half Control Volume
Adjacent To Wall

/{ = Velocity Profile

47 © 2011 ANSYS, Inc. January 19, 2012 Release 14.0
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Hybrid vs. Conservative

* For visualization purposes, ANSYS CFD-Post uses hybrid

48

values by default, because you usually don’t want to see
non-zero wall velocities

For calculation purposes conservative values are used by
default

— This is good! For example mass flow is calculated correctly — a
velocity of zero would produce zero mass flow through the wall
adjacent control volume which is clearly wrong

So in most cases you don’t need to worry about Hybrid vs
Conservative since CFD-Post does the right thing

— User Defined variables will be derived from conservative values
by default

— Take care when interpreting plots! The range will be different
for hybrid and conservative values

© 2011 ANSYS, Inc. January 19, 2012
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WSSl Expressions Tab

Cutline Variables Expressians Calculatars *

* The Expressions tab shows all existing expressions and allows =l [fz] Expressions ~
you to create new expressions We| Accumulated Time Step 17
A A q Vee| Current Time Step 17
— a S =
Right-click in the top area > New [ Reforoncs Prosowe 1 [atm]
/] Rmax 20 [rm]
. . .. . . @ Sequence Step 17
* Enter the new expressions on the Definition tab in the Details & Time 0[s]
view YelacityF.atio Welocity [ wvolumeswelye
— Right-click to view Functions, Variables etc. that can be used W] wimnae 5 [ms~-1]
to build your expression Wed] wiprof Wb 1+ Rma )
[f] atstep Accurmulabed Time Step
. . @ ckskep Current Time Step “
* Use the Plot tab to view an XY plot of the expression < 3

— Must enter a range for one of the variables and fixed values

Details of YelocityRatio
for the others

Definition Plok Evaluate

Details of StepFunction Details of StepFunction laibcty | volumehve! l&oct))@Default Domain
Definition Plak Evaluate Definition Plok Evaluate
.+ Functions CFD-Post  » e
., 1,DDD S Pt S eedeaeas .
# of Paints 100 = n ] @ Expressions  # ZEL 4
o~ ]
Expr’essmn \,u'ar|ab|es: (E BDD __ ) Y S P j:; lﬁllarlatlles ' area]:nt
V] % E ] .
D 600 Jhoeddde o T Locations » ave
x o
Start of Range | -5 [m] 'E' . . C  Constants ¥ caunt
o 5[] =l 1 counkTrue
End of Range m +! 7 i
2 200 b Edit ’ ForceMorm
v B i ]
[a 0 —
_ T
Fixed Yalue 0.0[m] £ -4 2 0 5 4 &
X [m]
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NWSSE Calculators Tab

* Function Calculator
— Extract engineering data from the results

— Many functions, see doc to understand how they
operate

— Same function used as when creating expressions

* Macro Calculator
— Run predefined Macros
— Write your own Macros and have them appear here
— More in Scripting lecture

* Mesh Calculator
— Mesh quality metrics and stats

— Field variables exist for all the metric and can be
plotted

50 © 2011 ANSYS, Inc. January 19, 2012

Yariables Expressions Calculators Turbo

H‘:| Macro Calculakar
@J Mesh Calculakor
jﬂ Funckion Calculator

Function Calculator

Function
Location
Case
Variable
Direction

Fluid

Results

Area Integral of

178.724 [M]

arealnt

w
pipe wall w E]

FipeValve_00Z2

Pressure b E]

Mone w kS

All Fluids

Macro Calculator

Calculates the tonal noise generated by a low speed Fan
{Mach Mumbet less than 0.4)

Macro Fan Maoise w

Domain Defaulk Domain w E]
EBlade Selection Aukomatic w
= Custom Elade Defaulk Domain Default » | |

4

Mesh Calculator

Furickion Minirurn Face Angle

Maxirurm Face Angle

Case
Edge Length Ratio
Minimum Fac Connectivity Number
Element Wolurme Ratio
Min: 4.76151 [| Mesh Information
Max: 57,2377 [degree]

updatad.

Gffad ranga of laraite Aindmom Face Angle Aar Haan
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Turbo Post Processing

* The Turbo tab contains tools for post-processing turbomachinery cases.

51

See Appendix B for details

@3 ANSYS CFD-Post

File Edit Session Insert Tools Help

FHEEEH S o || Plocation v | =2 [F
Outline l\-‘ariables ]Quantitative ITDD|S | Turba

= Je Initialisation
: }:, Rator (Rotor)
= Plots
¥ 30 view
i":g Blade-to-Elade
j:g Meridional
—|- Turbo Charts
t-Be Circumferential
’i&. Hub to Shroud
“Ra Inlet o Outlet
—- Turbo Macros
iﬂ Gas Compressor Performance
385 Turbine Performance
| Liguid Turbine Performance

oy

i iEl Pump Performance ‘
I

i:'_l Turbo Moise
|
Details of Turbo Chart - Blade Luad\

. . Bliaic |porey \ -
Specialized turbo charts are

Blade Loading Chart

1.53e+003 —

1e+005 -~

Sert004 -

Pressure [ Pa ]

S= | weliaeh x & EEAE | OO S v E bl

generated automatically

¥ Wariable | Prassure

< |
Apply |

January 19, 2012

Export |
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Streamwise (0-1)
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Charts: Type

Dekails of Chart 1

General Daka Series ¥ Bis ¥ Bis Line Display Chart Display

. Type O v
® Charts can be one of three types:
() ¥Y - Transient or Sequence
- XY (%) Histogram
. Title Pressure Prafile
e Standard XY plots based on line locators Report
Capkion
- XY - Tra nSient or Sequence Fast Fourier Transform
* Plots an expression (usually Time) versus a
variable at a point locator T | T | e
« Typically used to show the transient variation of .. Hismgram"fsm“wa“ie ressure
a variable at a point ]
— Data must be present in the trn files
— Histogram ,.i "||— _
e Can be based on any locator that contains &
multiple data locations — lines, surfaces, planes, j ﬂ |
domains (but not points) " gy
* Plots a variable divided into discrete bands on : ’|_|—|:J‘L|_JJ A4
the X Axis versus the frequency of occurrence on R R e e L RN
t h e Y AX i S Pressure for mufﬂ:rressure [ P:'re]ssure far muffler coarser mesh
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Charts: Data Series and Axes

* Each data series corresponds to a location (line,
point, etc.) which corresponds to a curve on the

®* Use the X and Y Axis tabs to set the variables on the

chart

axes

* The remaining tabs are for various display options

53

Deetails of Chart 1
General Diata Series A s Y Axis Line Dis © *

Ciata Selection
Expression Time hd

Axis Range

Determine ranges aukomatically

[in -1.0 Maz 1.0 L3

[] Logarithmic scale [ tnvert axis

Axis Labels
Use data for axis labels

Custom Label | % Axis <units >

Refresh chart on Apply ] Refresh all charts on apply

[ Apply

H Export ][ Reset l[ Defaults ]

© 2011 ANSYS, Inc.

Details of Chart 1
General Data Series » fxis Y Ais Line Dis
Data Selection
Variable Pressure
Boundary Data ) Hybrid (%) Conservative
[ Take absolute Yalue of data poinks

Axis Range

Dekermine ranges aukomatically

Min -1.0 Maix 1.0 +

[] Logatithmic scale [ trwert axis

Axis Labels
Uz data for axis labels

Custom Label | Axis <units =

Refresh chart on Apply

v (]

esh all charts on Apply

[ Apply ] Export Reset ] [ Defaults

January 19, 2012

Details of Chart 1
General Daka Series * Bxis W Aixis

Specify data series For locations, files or expressions
w=0{Lina 1}
w=1 (Line 2}
*=3 (Line 3}

Mame x=3
Data Source
(%) Location
) File

[] Cuskom Data Selection

Line Display

T -

chi 4 i3

[ ]

\

Add new
data series

The Export button allows the
generated plot data to be written to a
.csv or .txt file for use in Excel, Matlab
or other plotting programs
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NWSCE Fast Fourier Transform

* FFT can be applied to signals to extract frequency

data

Pressure at point 1

Details of Chart 1
General Daka Seties X Axis W A

Type O wy
@' ¥ - Transient or Sequence
C' Hiskogram

Line Display g

Title Signal Analysis
Pressure at Monitor point 1 Repaort
1,500 — , ....................... R ...................... ....................... R,
1 : : : ; Capkion
1,000 | ST AL Fast Fourier Transform =
1 M " “ Madify Input Signal Filker Hanning b
500 -] Eharlt [] subtrack mean
FFT Of Input Signal Full range of input data
500 —
0 — 4
Min 0.0 Max 0.0 +i
=00 400 |
Or
' ‘ %300 ] Refresh chart on Apply [ refresh all charts on &pply
; =
1 § [ Apply ] [ Export l [ Reset l [ Defaults
-1.500 - : : : = 7
e T T LI B B e 200 o
0.1 0.15 0.2 0.23 0.3 b
Monitor 1 i FFT of Slgnal ShOWlng
100 o .
; K Dominant Frequency
1/ _ _
T T — T
0 100 200 300 400 500
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30 Viewer Table Viewer
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Frequency [ Hz ]

Monitor poink 1

Chart Vigwer Comment Yiewer Repork Viewer
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WWSEE Reports

* CFD-Post has report generation tools which
allow for rapid creation of customized reports
— To view the report, click the Report Viewer tab
— Use the check boxes to control what is included in the

report

* Reports are template based

— Depending on the information contained in a results file, a
report template will be selected automatically

— Right-click on Report to select a different template
* You can create your own custom templates or modify existing

templates

* E.g. add you company logo, add Charts, Tables, Plots etc
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= Report
: B Insert L4
&> Tith
+ gj> File Report Templates. ..
+ £ Me Load '"Generic Repart’ Tempiake
H- v Ph
g . r ﬂ Refresh Preview
+ ali
7] [A] Use Ml Publish
i V5, vell g
T’ E. Che Edit in Command Edikor
+- |52 Display Properties and Uerauits

2 Re port Templates

% Generic Report

%:’l\ This is a generic repart, j
./, Axial Compressor Report 5

% A report for an axial compressor analysis, x
Axial Compressor Rotor Report

% A repart For an axial compressor rokor analysis.

% Centrifugal Compressor Report

A repatt For a centrifugal compressar analysis,

Load Replace current state Add to current skake
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WWSEE Reports
= |&d] Report

* Use the check boxes to control whatis ) T T rae
included in the report # [v] & File Report
= #r Mesh Repaort
[v] BB Mesh Inf T
Bl Mesh Sta
+ g Physics Repo

Remove From Repark

* Double-click items to edit . O] SolutionRepd 9 Allto Report
. [¥][A] User Data @ MoveUp Ctrl+Up
— For example, editing the Mesh Report shows 5 [ |3, velocity profil © Move Down Cerl+Down
that additional items can be included eraie of Meah Report pm— —
\ Conkertt 7] Refresh Preview [7, chart
TfErEiE Ma Publish [A] Comment
* Tables and Charts are automatically added e it
to the report. Other items that can be Elements Editin Command Editor
added are Comments and Figures. g ;:“:“edfa
edges
— Right-click > Insert to add new items [ Fyramids
[] Hexahedra
[ ] Pokvhedra

* Can also right-click on each item to move it Statistics

up or down in the report ] Minir.num Face Angle
[ ] Mazimumn Face Angle

] Maximum Edge Length Ratio
[] Maximurn Element Yolume Ratio

|:| Conneckivity Range
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Reports: Figures

* When you add a new Figure it will be listed in the
drop-down menu in the top corner of the Viewer

* Figures are not static, you can change them after
they have been created

— If you do not want to change a Figure, make sure one of
View 1 — View 4 is selected from the drop down menu

gquyViscosity
Plane 2

oy 3.884e-004

[ 2.931e-004

* To change the camera position for a figure (i.e.
rotate / pan / zoom) select the figure from the
Viewer drop down menu and move as necessary

— All changes are automatically saved to the Figure

r 1.969e-004

|
r 1.007e-004 f

l 4 .435e-006

[Pa s]

Table viewer || Chart viewer | Comment Viewer | Repart Viewer

57 © 2011 ANSYS, Inc. January 19, 2012

@ 0%

Figure 3 -

View 2
View 3
View 4
Figure 1
Figure 2
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Reports: Figures

* When you create a Figure, you have the

58

option to Make copies of objects

— If you disable this only the camera and object
visibility is stored with the figure

* So changing global objects will always cause the
Figure to change

* Good if you want the Figure to update
automatically

— If you enable this a local copy of all the current
objects is created and shown in the Outline
tree

* Changing global object will not change the Figure,
you must edit the local objects

— In both cases the camera position and object
visibility can only be changed when the Figure
is active

© 2011 ANSYS, Inc. January 19, 2012

2

@ Insert Figure

Mame |Figure 4
[] Make copies of objects

Only camera and object visibility: will
be stored

72X

@ Insert Figure

Mame |Figure 4

Make copies of objects

All ohjecks shown in the Figure will be
copied

Yariables

[1# Linez

[1/ Lines

]G Plane 1

] E Plane 2

[ ]+ Paint 1

B wireframe

= ﬂ Local Objects for Figure 4
# Line 1 Figure 4
A Line 2 Figure 4
A Line 3 Figure 4
T2 Plane 1 Figure 4
= Puoint 1 Figure 4
= Q Report

Cutline Expressions
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WWSEE Reports

* To view the report, click the
Report Viewer tab

* After making changes to objects
contained in the report you will
need to Refresh

® Publish writes out an HTML or
Text copy of the report

— You have the option can generate 3D
Viewer files (see below) for all Figures
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@ Publish Report

Refresh Iﬂ Publish

Forrmak HTML b

JRepott. kit

" File

Save images in separate folder

[] Generate CFx-Viewsr Files (CYF) for Figures

More Cptions., .,

Date

Cancel

[ o ||

2009/03/11 16:59

|

Contents

1. File Repaort

Table 1 File Information For Axiallni_001
2. Mesh Report

Table 2 Mesh Information For AxialIni_001
3. Phrysics Report

Table 3 Domain Physics For AxialIni_001

Table 4 Boundary Physics For AxialIni_001
4, User Data

Chart 1

Chart 2

Chart 3

1QUIre

:

1. File Report

Table 1. File Information For Axiallni_001

30 Viewer Table Yiewer Chart Yiewer

—
Comment Yiswer I Report Wiewer
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Other Tools

* Timestep Selector
— Transient results are post-processed by loading in the final {::L} m j@ ﬁ
results (.res) file, then selecting different timesteps from =
the Timestep Selector ’ 1 \ ‘

Timestep Animation Quick Probe

* Animation Selector Editor

— Animate objects, create MPEGs
— More on next slide

+ ouick Editor

Plane 2
— Provides a very quick way to change the “primary” value
associated with each object % 10.417067 m
/
* Probe
— Pick a point from the Viewer and probe a variable value at
that point
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Multi File Mode

* To post-process multiple files simultaneously [EEZIZTEGE

yo u ca n o Look. in: [C5) Dilusersimpt.lesitesting + | 0 £ 0 _? @ E] _ase opkions
L] - .
1:5 My Campu... @] boil.cfx dvleakz_001.res ||:| Keep current cases lnaded
@] boil.def dvleakz_002.res

e
q q q |

— Multi-select files when loading ) metockey || g} bo.gim 2 iefacoc e | Bl g v
@

2] CarmbustarEDM. cfx mpf_kinetic,def

2] CombustorEDM, def Fipetalve,cfx [ Edit case names

— Load a multi-configuration results file (.mres) using 4] ConbustoreDH.gim

@] CombustorMesh.gtm

Load complete history as> Separate Cases 8] constant_Lands

@ constant_T.gtm
@ constant_T_sub.cfx
Qadefect32663,cfx

— Or load additional results and enable the Keep R
Al constanl Sul JFes ered ~germ 03 article track data
current cases loaded toggle mltea Pevorsl i
]
@
]
]

o Additional actions

[ clear user state before lnading

Mainktain camera position

2] CurlTest_001.res RadialProfile, def
— Each file is shown separately in the Outline tree o e
@ dvleakz.gtm

and the Viewer ‘

CF run history and multi-configuration options
RadialProfile_001.res

rotating_disk_002.res () Load only the last results
SolidConductivity, def

>

() Load complete history as:

A cincla Faca

Outine | Variables | Expressions | Calculat © * M |§|¢—I—» & @& Fr=EAnl| ]
= Cases G .

¥iew1 - Pipe¥alve_001 ¥iew 2 -~ Pipe¥alve_002 - |

éé Case Comparison

- ||B&|Sync cameras [T

= (3 Pipevalve

= % Pipetabes Defaul
— All Views move the ]
I PE inlet
s a m e 1P outlet
9% pipe wal
[[J 25 ResPT for Sand Fully Coupled
— O a Res PT for Sand COne Way Coupled,

ﬁl - Mesh Regions

: Sync objects  [TFE

= . agm i: Default Domain Defaulk
— The visibility of all 3¢ me

. C19€ outlet
User Locations 19 sipe wal

I% symp

a n d P I ots is th e O § Res PT for Sand Fully Coupled

H % Res PT for Sand COne Way Coupled
Mesh Regions

same @l User Locations and Plots v
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WSS Files

* CFD-Post can interact with a number of different files including:
— Results Files
* CFX.res, ANSYS .rst, FLUENT.dat

— Mesh Files
* CFX .def., ANSYS .cmdb, FLUENT .cas,

— Import
* Polyline .csv, User Surface .csv, ANSYS surface .cdb
— Export
* Profile Data .csv, General Formatted Results .csv, = ANSYS load file .csv
— Recorded Session Files (.cse)
— State Files (.cst)
— Macros (.cse)
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WSS Files

¢ RESUltS & Load Results File

Lockin: |25 ¥| <4 & £F |8 = W Rasuls file option

- AN SYS T [E] sl cF> i Replace current results

") CombustorEDM_002 fxallni.de

1 ) CombustorFlamelet_001 nxiaIIni.gtr f* Add to current resulks
* CFD-Post is able to read ANSYS results for et 203 (ot o T
. . . ) CombustarFlamelet_003 AxiaIIni_UE [ Offsetin X direction
temperature, velocity, acceleration, magnetic St eriysl [
. N ameshes AcialIni_0C } o
forces, stress, strain, and mesh deformation Cimpec [Esencimar | [~ Offsetin 2 drection
__JMew Folder BluntBady!
C)UserFortran BubbleCol. — Additional actions
() valvefsi CatConylh "
Sywint (T circventini [~ Clear user state before lnading

[v Maintain camera position

| 0
® Import Flonamss [ [ Load particle track data
— Locations: .csv files which contain point data which defines Fiotps: [AReads] | cancel

a polyline or surface Help

— ANSYS Surface Mesh (.cdb): To allow for export of data on
a surface for use as a boundary condition in ANSYS

* Export
— Profile Boundary Data: for use in CFX-Pre
— General formatted results data

— ANSYS Load Data: Written onto an imported ANSYS .cdb
file
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WSS Files

®* Session

- . . . Session Insert  Toals
— Session files can be used to quickly reproduce all the actions | _.. _
. . . 'E?n Play Session...
performed in a previous CFD-Post session
. . . . MEew Session...
— Session recording in CFX Command Language (CCL) ad
o Skart Recording
u
L 1]
* State
— Saves 3 snap—shot of all objects File Edit Session Insert Tools Held
—E Load Resulks, ., ChrlHL
— Excludes actions (e.g. file output)
Close kel
‘G | Load State... Chrl+0
o Save State Chrl+3
IHEE Save State As. ..
Macro Calculator
[
Macro Macro |Cu:um|:uressu:ur PerFDrmanceﬂ j
— More later in Scripting and Automation lecture |
Inlet Region R1 Blade
Outlet Region F.1 Elade
Rotor Blade(s) R1 Blade

Machine fvic
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