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NS a@ Introduction

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
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WSS ANSYS Fluent Workflow

Navigation Pane Guides Basic Workflow

..... w
i-pe Models . .
G Metors * Read and check mesh (scale if needed in standalone mode)
+ﬁ Cell Zone Conditions O Select PhySicaI MOdE'S
+-JJ¥ Boundary Conditions ° Energy
e s * Turbulence
_ @ Solution * Multiphase
..... @ Solution Methods Y coooooooooos
..... & Soluton Controls *  Create/Assign Materials
+ :::Ittizzslnitialization : ASSign Ce" & Boundary conditions
+;1u Calculation Activities ° Choose Solver Settings
-} Run Calculation . Create Solution Monitors
R e * Initialize Solution
£ FT] Animations *  Run Calculation
H-R, Plots J Post-Process Results
+{:I> Reporis
g Parameters & Customization
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WSSl 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.
* CFD-Post can run as a standalone post-processor, or within Workbench

Both post-processors include many tools for analyzing CFD results
— lsosurfaces
— Vector plots
— Contour plots (shaded and graded)
— Streamlines and pathlines

— XY plotting
— Animation creation
> Introduction > Overview > Fluent > CFD-Post > Summary >

4 © 2015 ANSYS, Inc. February 13, 2015 ANSYS Confidential



Part 1: Post-Processing in Fluent
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6

e The tools built into Fluent have
the advantage of letting you
qguickly 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

E wsb6_s2s-radiation Fluent [3d, dp, pbns, lam]
File Mesh Define Solve Adapt Surface Di:
S-E~-E@m e[S aa

Post-processing in Fluent

splay Report Parallel View Help
AneE-O-fm-m-@ -

[E=8 Bl =

| 1: Contours of Static Tempe +

aaze+01
18er01
as3es01
880l
2aae+01
a48es01
7840001

=@ Setup Graphics and Animations
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‘Graphics
Mesh
Vectors
Pathines
Particle Tracks
Q Solution Methods [setup]
47 Solution Controls —_—
[ contours 2
Options Contours of
7| Filed | Temperature... -
V] Node Values
7] Ghobel Range | static Temperature
| Auto Range
=3 Vectors Edit.. to Range ‘ 44.99991 4
& Pathline! w Profies py——
New... z[EE
== Particle iw Mesh SIEEES EE[E
T] Animations Expand A -
[& Pots Tz all_left
& Reports colapses S el e
. Parameters & Customization 20 i G |aleoe E

Surface Name Pattern

<
[Match] [New Surfacer |

T

Surface Types

symmetry
\velocity-iniet

zone-surf

[ Dsplay | [compute| [ dose | [ Hep |

4 [

Contaurs of Static Temperature (c)

326 8.3377e-05 7.6665¢-09 9.99210-08 $.5101e-09 4.0811e-10 0:00:00 &

Surface Group wall_board_side :
Surface wall_board_side (19):
Contour level 4, value in [54.842285, 57.302887].

Surface Group wall_board :
Surface wall_board (11):
Contour level 3, value in [52.381683, 54.842285].

Surface Group wall_board-shadow :
Surface wall_board-shadow (2):

Contour level 3, value in [52.381683, 54.842285].
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WS Post-processing in Fluent

7

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

surfaces.

Commonly used options are:

* A planar or cylindrical surface cutting through
the model (use Iso-Surface, based on constant

or on new

EwsS,sZs—radiation Fluent [3d, dp,

BlE~d i Zone.
—-§@ Setup Partition...
-E| General Imprint...
- 52 Models

I, Materials Point...
& Cell Zone C{ Line/Rake...
-J& Boundary Cy Plane..
%'[ Dynamic Me -

& Reference

=3 Solution Iso-Surface.

. . - %) Solution Me|
mesh value, of x-coordinate, or radial coordinate) sawoncor
L
3,, Solution Init Manage...

* An Iso-surface to create a 3D surface showing where
a given value exists (temperature, concentration)

* AlLine surface (used for XY plots)

* A Point surface (used as a sampling probe to

show values at a particular point)

5] Calculation cuvrc
3% Run Calculation

=@ Results

-6

-8, Parameters & Customization

pbns, lam]

AMR~O |~
raphics and Animations

raphics

File Mesh Define Solve Adaptgisplay Report Parallel View Help

-

| 1: Contours of Static Ten

lesh

lectors
athlines
rarticle Tracks

et Up...\

nimations

_wieep Surface

0.4ze+01
O.18e+01
8.83e+01
8.58e+01
8.44e+01
8.10e+01
7.84e+01
7.70e+01
745401
721e401
5.85e+01
B.71e+01

B.47 e+01 ‘

@ Iso-Surface

‘ static-temperature-22

s

Surface of Constant From Surface FEE
‘Temperature... " default-interior -

default-interior:018 =
‘Stat»c ilemecrii h ‘ default-interior:020
Min () Max (c) default-interior:021
‘4—4.99991 94.21179 inlet

outlet -
Iso-Values () - -

4 1 2

‘50 —

From Zones EEE
< (1 2 ifiid
New Surface Name solid_board

solid_heatsink

solid_heatsource

\ Create \ \Compute| |Manage...\ \ Close | | Help \
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WSS Post-processing Rendering Options

The rendering options in Fluent allow control of the
look-and-feel of the post-processing plots, including:

Views and display options
Colormaps for contour/vector plots
Shading on surfaces using lights
Annotation of plots

+@ Reports

+-8% Parameters & Customization

[
Set Up...
Rendering Options

|Options... || scene... || Views... |

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

2.50e+00
2.40e+00
2.30e+00
2.20e+00
2.10e+00

2.009+%
— Surface manipulation ijggiigo’
oy . . : :: = J N
— Scene composition using plot T 500:0 a
. 1.40e+00
overlays, different colors, 1300,
shading, transparency 000100
— Scene animation (fly-throughs) Example of scene composition: 7%0s- 0] ','.v‘i;,?,f,:""f =
Overlay of contour and vector plot = %5
. 5.00e-01
with transparent walls to show 400e-01
internal details. I?jggiigl y
0.00e+00
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WSS Transient Animations

E Solution Animation

Animation Sequences | g ]

=

Fluent can create animations of transient solutions in 2 ways

Active Name Every When
i R sequence-1 ’.— : Tteration
* Create an Animation Sequence [ |2 e
R i R X sequence-3 ’_— : Iteration
 Save static images through out simulation — [ e
* Use external software to create animation from image files sequences | [1 |3 [tteraton

| OK | |Cancel| |He||: |

* Both the above approaches require the animation to be set
up before calculating the solution

» All display options such as contour ranges and views have to be
correct before starting the run

* |f a mistake is made, the solution needs to be re-run

> Introduction > Overview > Fluent > CFD-Post > Summary >
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Plots

ANSYS

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 results

B solution Xy Plot P
Options Plot Direction ¥ Axis Function
| Node Values X[ |Temperature... - ‘
| Position on X Axis ;
Position on Y Axis | | Y ’D— |Statbc Temperature - ‘
Write to File X Axis Function
Order Points Z| 0 |Directi0n Vector - ‘
File Data (2= Surfaces HIBIE

al_heat_source-shadow
all_heatsource-heatsink
al_heatsource-heatsink-shadow
all_left

»

] L

370

380

350

340

Static 330
Temperature 1
(K 320

310

N

&
&
#
&
&
&

&
%
4
e ¢
2

[ Load Fie... | il
Fre New Surfacer 290 - T T T T 1
o 3 4 ] a 7
| Plot ‘ | Axes... | |Curves...| | Close | | Help | Position (m)
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Reports

e tools in Fluent can also provide numerical EIFlux Reports 3

. . Options Boundaries [2][=] Results
data for analySIS- For example. @) Mass Flow Rate default-interior - -
Total Heat Transfer Rate default-interior:018

default-interior:020

— Flux Reports - these show the total mass or Redaton Heot TranserRate etk nteror 031

Boundary Types inlet _ || [0.0136440918544714 =

energy flow through a boundary (a useful oust = [ooissosissezso

assessment of convergence) e e v

inlet-vent ~ | |wal_board-shadow

)
m
I

| »

wal_board_bottom

— Surface Integrals — these can show the total, |y sameratem vol o s
average or max/min values of any quantity on | e i

Net Results (kg/s)

any surface [Save Output Parameter..|

ElSurface Integrals | 2212100013
— Volume Integrals — show the sum, max/min or e e
) ‘Maﬁ-We»ghted Average n ‘ |Temperature... - ‘
average values in a cell zone e ]
Surfaces =EE
~ | | |default-interior -
Volume Integ rals @ Custom Vectors default-interior:018
R defauft-interior:020 =
Report Type Field Variable Cell Zones =El= Surface Types =] (5] [=] [default-interior:021 1
Mass-Average |Temperature... baxis - | [inket
y = |
mzz Izl [static Temperature Eﬁ:zzﬁn =/ lwal_board
Sum Volume-Weighted Average (k) solid_heatsink fan - | [wall_board-heatsource
3306561 - all_board-heatsource-shadow
Minimum | & Surface Name Pattern all_board-shadow
Maximum S — sl hard hattam =~
Volume Save Quiput Parameter... ‘ \Ma—tchl Highiight Surfaces
@) Volume-Average Mass-Weighted Average (k)
Volume Integral m ‘ 323.0612
‘Computel | Wirite... ‘ | Close ‘ | Help ‘
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NANSYS

12

Fluent solution monitors can be
used to create a time history of
the solution

Data can be saved vs solution
time

Saved text file can be read into
Excel and CFD-Post

Monitors for Transient Runs

E Surface Monitor 3
MName Report Type
| surf-mon-1 |1-'ertex Maxirmurm - |
Options Field Variable
|Tem|:|erature. = - |
| Print to Console
¥|Plot |5tatiu: Temperature - |
Window Surfaces = E =
(=]
2 =) |Curves... || Axes... nlet1
nlet2
| Write
File Name

| C:fUsersfilodkley/surf-mon-1.out

* Axis

|Flow Time

Get Data Every

| 1 % Time Step

Average Owver

| 1

Highlight Surfaces

@ A —
= | [New Surface =

| OK | |Cancel| |Help |

2

Introduction ) Overview >

Fluent >

CFD-Post

2

Summary

© 2015 ANSYS, Inc. February 13, 2015

ANSYS Confidential




Part 2: Post-Processing in CFD-Post

> Introduction > Overview > Fluent D> CFD-Post > Summary >
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ANSYS 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:

14

Start > Programs >
ANSYS XX.X > Fluid Dynamics >
CFD-Post

i b

XX.X = current version number, e.g. 14.0, 14.5, 15.0, ...

®  Fluid Flow (FLUENT)

> Introduction > Overview >

Fluent

D> CFD-Post > Summary >
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WSS Viewer Right-click Menus

* Right-clicking in the Viewer provides a

context-sensitive menu

* Click on the axes to orient the view

15

— Right-clicking on an object (e.g.
Wireframe, Plane) shows options for

— Can also insert new objects based on
the current location (such as a vector
plot on a plane, contour plot on a

— Right-clicking in empty space shows

that object

surface, etc.)

options for the current View

Wireframe ‘

\ & Edi

' 312 Hide
Show surface mesh

Insert 3

i

IIF" RefleckiMirror

Plane 1
& Edit
77::‘ Hide
& Quick Edit...

LL Animate. .. /

Colour b
Render b

\/_/ Insert 3
-I—'_'_'_'_

@ Set Plane Center

A Probe variable |

Yiew 1

Copw ko Mew Figure. ..
Show Object

Copy Carmera From

Predefined Camera
Fit View

Auko-Fit Yiew

Projection

lip Scene

v Defaulk Legend
v Toggle Axis Wisibility
Togale Ruler Wisibility

(el Sawe Picture. ..

@ Viewer Cptions., .,

2

Introduction

> Overview
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LWV 3D Viewer Files

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

16

Can then use the stand-alone | [z
Viewer to view the file, rotate, | |swewe
pan, zoom, etc 5 00264007

Viewer .

Von Mises Stress
! \ Hot ey Functions (ineffec orly when mouse peinter is in viswer windon])

700e+008
2.400e+008

F - toggle Face transparency
Q- toggle ruler visibility

i - toggle line visibiliy

| - taggle lighting

L - tagale specular visibility

m - toggle smooth shading

M - toggle texture maps

n - toggle projection between orthagraphic and perspective
o - toggle overlay visibility

t - reset view

R - reverse video

1.800e+008

1.200e+008

6.002e+007 5 - set normalfsparse/auto-sparse drawing mode
u - undo transformation
1 3.003e+007 U - reda transformation
n I Ce n S e a n re e t O W - toggle vertex wisibility
3.000e+004 w - cycle through viewport layauts

W - taggle current viewpart fullscreen
x - sek wiew down +x axis

i - sek wiew down -x axis

y - et view down +y axis

¥ - seb view down -y axis

2 - set view down +2 axis

2 - set wiew down -z axis

distribute to your customers (Pal

Can embed 3D Viewer files in
PowerPoints and HTML files

Download from the ANSYS i 1] T-Z_. Type “?" in viewer to

0 0.200 (m)

Website (search for “CFD — see all hotkeys

Viewer”)
3D FSI Results (Courtesy of CADFEM Gmbh)

Introduction ) Overview > Fluent D> CFD-Post > Summary >
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WSS CFD-Post General Workflow

1. Prepare Locations where data will be
extracted from or plots generated

E Fresh Lig (1-tracer)

n,f& Mix EFfectivensss ivalumedvelFresh Lig)@Digester | (t/changeaver Time)
2. Create variables/expressions which will et fresare T o

=3 B . Time

be used to extract data (if necessary)

3. i) Generate qualitative data at Locations

B3 = =massFlow()@

A B [
1| swerags Velacity | 1103400 [ 57-1]
2 |pressure Drop | 7.421e+04 [Pa]

3 | Outlet MassFlowRat =massFlow( @
o J Functions 3
4

[/&] Expressions »
3¢ Wariables »

B Locations  »
4. Generate Reports : oo

9 % Annotations »

ii) Generate quantitative data at Locations -

5
&
7

10

> Introduction > Overview > Fluent D> CFD-Post > Summary >
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WA 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:Ausersimtesting \SupportFilesMesting
File  Edit Session  Insert _Tools _Helo

BHHE L@ 9 | [Broein 3 ES

Outline Yariahbles Expre: <+ Foirt
5 Cases %% Point Cloud
= ] AxialIni_001 /s Line
- & R1 @ Plane
C1P€ R1Blac ) volume
19+ RiHub @ Isosurface

Use the check boxes next to each object in
the Outline tree to quickly control visibility

Double-click objects in the Outline tree to
edit

Right-click objects in the Outline tree to
Duplicate or Delete

™ 44— —
> [/] I+ R1Ouw 2% Iso Clip

- :
[P« R shre S¢ vortex Core Region

(P ritor

) surface of Revolution

e ritaR —
i jI Rt S Ad Polvline

2 & st ZH Iser Surface

[ B, I SRR {}' Surface Group

j::g Turbo Surface
Yy

> Introduction > Overview > Fluent D>

CFD-Post > Summary >
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Other Graphics Objects

* Vector Plot % B2 : Results - CFD-Post

— Can plot any vector variable; usually e yre———
g ’ B Wg [3] e T Location r 2 EE=EOg S YO
Veloclty Outline varizable§ | =3 vector 1 s 5|Z|"i" a L - %=
= &3] FLU Contour RE=e

= &9 flui

* Streamlines O

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

&£ Streamline
| == Partide Track
1 @ Yolume Rendering

| o Text
¥ & coordinate Frame
D [FE Leaend

* 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.

> Introduction > Overview > Fluent D> CFD-Post > Summary >
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LWSNAE Variables Tab: User Defined Variables

* User defined variables can be used to form new variables outing | Yariables | Expressions || Caleuk < 19
which are functions of the basic solver variables such as % (%] Derived Al

+ ﬂ Geometric

pressure, temperature, velocity, mass flow rate, wall shear, ...

* Create new variables by Right-click > New... in the top half of
the Variables tab

* 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

Example in Appendix [ Cancel ] Dietails of User Yariable 1 (scalar)

Wall Shear

Eddy Viscosi all ko Conservative
Turbulence &l to Hybrid
Turbulence b

Wplus

— Frozen Copy has been superseded by Case Comparison Hethed EoprEssion =
© s | sz |
— The Gradient method calculates the gradient of any existing scalar _
. bIe Expression Yelocity w
varia
i [] calculate Global Range

* Produces a new vector variable

> Introduction > Overview > Fluent D> CFD-Post > Summary >
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Tables

* Select Insert > Table orl;llse the toolbar L Create Tabl xq BEme Om= /49
icon to create a new table . Lreate lable
] ) i IUE== 2@ A DA FE
m 3D Vlewer WI“ SWItCh over to the Table I Insert: jfi Function - @ Expression = R Yariable - [ﬂLocation vl C Constant ~  ®° Annotal
Vlewer Default Domain
Table 1 Diefault Domain Default
* Tables allow you to display data and . Res P for Sand Ful Coufled
. o . B3 = | =massFlow)@ Fes PT for Sand One Way§ooupled |
expressions in a tabular view it
A B [
* Tables are automatically added to the  SECEELCETI Lot poe v |
Report f Qutlet Mass Flow -2.552e+00 [kg s-1] Composite 4
Primitive3d 3
* Cells can contain expressions or text " prmtvezs 1
— Begin with “=* to distinguish 2. Create Text Cells
— Expressions are evaluated and updated : .
when variables and/or locations they ° | 3- Create Expression Cells
depend on change 0 S ]
4. Use drop-down menus to
* This is not a spreadsheet E : b :
— Cannot reference other cells v assist expression creation

3D Viewer Chart. Yiewer Comment Viewer Report Yiewer
> Introduction > Overview > Fluent CFD-Post > Summary >
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Charts

1. Create Lines

iles\testingMxiallni_001.res

CEES wHHEHO X EEE NS O

— p—— —

Cutline wariables Expressior
[19% st st
[1@% st shroud
[C1P% s1testre

Pressure Profile

2. Create Chart

. O@% sttestpe
— - & Mesh Regions

- . = User Locations and Plots
G Default Transform

[Fé oefaul Legend view 1

/ Llined
A lnez
A Lline3

ireframe

3. Select Chart Type

e Report

® [v] g Mesh Report

® > Physics Repart

#- [] > Solution Report
User Data

# [, velocity Profile

@ 5 chartt

Details of Chart 1

General Data Series X Axis

dic Side

-2,000 -\
8,200 \L A

4. Create Data Series

(Lines)
T ¥ \

ha -8,000 o \

¥ Axis g Display | CH ¥ -9,200 ]
Type ® xv 1
C) #Y - Transient or Sequence cl 5 Se | e Ct X a n d Y
.
) Histogram -5 ]
Title Pressure Profile T A H H b I
- o0 Ji XIS variaples
1
Caption 0.03 0.04 0.0s 0.08 0.07
¥Im
Fast Fourier Transform —
— k=0 —8 x=1 *®=3
Appl Export Reset Defaults
I L5 1 [ P ] [ ] [ ] 3D Viewer Table Viewer Chart Wiewer Comment Yigwer Report Yiewer

2
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NWSCE Reports

* CFD-Post has report generation tools which allow for ' et 3,
rapid creation of customized reports e e Tomete
— To view the report, click the Report Viewer tab /Eg :hf; el freven
— Use the check boxes to control what is included in the report E E': S
+- |3 Display PropErtEs ST DErUTS

* Reports are template based

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

1. File Report

Table 1. File Information for AxialIn_001
jewer || Table viewer | Chart Viewer || Comment viewer [l Report Viewer
——

Fluent D> CFD-Post > Summary

> Introduction > Overview >
ANSYS Confidential

23 © 2015 ANSYS, Inc. February 13, 2015



* CFD-Post allows multiple cases to
be loaded simultaneously

* When multiple files are loaded

you can select Case Comparison
from the Outline tree

— Automatically generates contour
plots of the difference between the
two cases for any variable

— The displayed views can be

synchronized between the two
cases

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

—
Details of Case Comparison

ANSYS Case Comparison

@ ANSYS CFD-Post: sedan_001, sedan sst_002

File Edt Session Insert Tools Help

Outline | Variables | Expressions | Calculators >
= g Cases
<l Case Comparison

= g] Case 1 {(sedan sst_002)
= 6 Default Domain
COP€ miet
[19¢ outlet
PE car
9% road
[P sides
P& symmetry
+ §| Mesh Regions

RGSRR G
2

view1 - Case 1 (sedan sst_002) ~

Definition

Case Comparison Active
Casel |sedansst_002
Case 2 sedan_001
Options
Synchronize camera in active views

Use absolute value of Difference

5.720e+001

Apply Reset

| [ pefauts |

3.813e+001

1.907e+001

1.267e-007

> Introduction > Overview >
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2
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State File

CFD-Post State File (.cst) stores post-processing operations

Locations
Plots

Tables

Charts

Views

Report Format

. Reading a state file into CFD-Post automates this post-processing

. Workbench automatically saves and loads the state file

. Manual saving and loading needed in standalone mode

. Automated standard post-processing can be used for common applications

> Introduction > Overview > Fluent D> CFD-Post >

Summary
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&l Animation @

WSS Transient Animations

Select one or more objects to animate:

* Select Timestep icon '::L::'

* Select Timesteps to Animate

* Choose Quick or Keyframe Animation

* Full .dat files (autosaving creates solution history in data file) o B

» .cdat files (saved using automatic export) ; ; W yt::zd"::reiz?::;ﬁi;:;z:‘ &
* (Can choose which variables are saved, reducing file size coerie i 3] ;

and I/O tlme &) Timestep Selector ® | &R Format Vindows Media Video - ;

Current Timestep: 30 - Final

{J -
L» B ) Slow [ o=

Quick Animation @ Keyframe Animation

| Close |

(CE) ) CajCHIC]

# Step SolverStep Time[s] Type
1 21 21 0.032 Full - —
2 22 oA 0.034 Partial b E]E] 1 k1 _g;_j| d
3 23 23 0.036 Partial x
4 24 24 0.038 Partial
5 25 25 0.04 Partial s
6 26 26 0.042 Full
m 7 27 27 0.044 Partial o —=
8 28 28 0.046 Partil S
5 29 29 0.048 Partial
0 30 30 0.05 Full - Final SaveMovie  pocuments/FLUwmv | | 5

| Reset || Close | [ dose |

> Introduction > Overview > Fluent D> CFD-Post > Summary >
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ISl Summary and Conclusions

27

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 D> 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

* 2D Solver
— Left button translates/pans (dolly)
— Middle button zooms
— Right button selects/probes

* 3D Solver
— Left button rotates about 2 axes
— Middle button zooms

* Middle click on point in screen centers point
in window

— Right button selects/probes

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.
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Display—> Mouse Buttons...

& Mouse Buttons EJ

Lefk

mouse-rokate 4
MiddlE | ause-zo0m
RIgt | rose-probe v

Probe long description w

[ FLUEMT Defaults Workbench Defaults
v

[ (0l 4 ] [Cancel] [Help ]




WS Post-Processing in Fluent: Node Values

Fluent calculates field variable data at cell ¥ Contours =
ce n te rS Options Contours of
7] Flled [veloty... -
f loseie ey g -
. v|AutoRange | 0
Node values are either: ’éhé:f;afse -Gt ot vy o <
Draw Profiles 884e02
® calculated as the average of neighboring cell data away Draw Mesh l
from boundaries
* defined epricitIY on boundaries with boundary condition levels  Setup
data (when available) 20 BT ]
=
Node values on surfaces are interpolated R
from grid node data
I :.:QEDJ 1: Contours of Velocity Magi +
Data files store: Contours of¥alocity Macnitude l igz

* data at cell centers
®* node value data for primitive variables at boundary node

Enable Node Values to interpolate field data
to nodes

Contours of Velacity Magnitude (m/s)
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NANSYS

31

In addition to the basic field
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

© 2015 ANSYS, Inc. February 13, 2015

Custom Field Functions in Fluent

& Custom Field Function Calculator
Definition
[ i 1]

:] Select Operand Field Functions fram
E] Field Functions

(o] A

Le ) N i

Mew Function Mame | «-velocity-ratio

£
i Welocity
Z Welacity
Axial Welociky

Radial Yelocity

@ Tangential Yelocity

Relative Yelocity Magnitude

Options Conkours of
[CIFilled Custom Field Functions. ..
Global Range sc-welocity-ratio
Auto Rangs
[]oraw Profiles
[C1oraw Mesh Surfaces BE
defaul-interior -~
Fluid. 1
Levels Setup inlet., 1
20 [«] [y [«] [inlet.2
[x] =] |inlet. 3
outlet, 1 b
Surface Name Pattern Mew Surface
Match
| Surface Types @ E]
axis ”~
clip-surf
exhaust-fan
fan )

[Display] [Compute] [ Clase ] [ Help ]
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Limitations of CFD-Post

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 WOI"kShOp) AN

Model set-up information is not available in CFD-Post  |2D to Thin 3D

CFD-Post is serial, not parallel
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Other Graphics Objects

Insert from the toolbar or the Viewer right-click menus

=h- _—____
, N , 2 R &= ==
Vectors, C';)ntour and Streamlines use existing Locations / ¥,
as a base

Vector Contour Streamline Particle Track

Vector Plot —

® Can plot any vector variable S
— usually velocity

® Can project vectors Normal or Tangential to the base object

Streamlines

* (Can proceed forwards and/or backwards from a seeding
location

S UseI:Ithe Surface Streamline option to visualise velocity “o
walls
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Other Graphics Objects

Text: add your own labels to the Viewer

* Auto-text allows you to show time step/values, .
expressions, filenames and dates that change automatically

Coord Frame

* Insert a new local coordinate frame, useful for generating
plots relative to features in the model

Legend

* Create additional legends that are tied to a specific plot
(tlhe)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
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p2° - [F: o o O

e e | t 1

Text Coord Legend Instance Clip Color
Frame Transform Plane Map

Time Value = 1.8 [s ]
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WA Creating Locations

Outline Yariables Expressions Calculators Turbo

Domain, Subdomain, Boundary and Mesh Regions are "2 o el 001
always available " e v e
O PE RiHWE

®* Boundary and Mesh Regions can be edited and coloured by

il R1Outlet
i 7% Rt shrood
cly variable \< (7% R1 to R Perindic Side 1
* Mesh Regions provide all available interior/exterior 2D/3D [C19% RitoR1 Periodic Side 2

. []1P% Rr1tos1 Frozen Rotor Side 1
regions from the mesh + & s1

+ @ Mesh Regions

= @ User Locations and Plots

EF" Default Transform

[} Default Legend view 1
All Locations you create are listed under User Locations g Pl

v ireframe

and Plots - €] Report

gJ> Title Page
gj> File Repart
&> Mesh Repart
&3> Physics Repart
[J &> salution Repart

All items contained in the Report are listed here 21 [A] Leer et

+ @ Display Properties and Defaults

-~ -
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WSS Location Types

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

ANSYS Confidential
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Definition

Method

Paink

Mormal

Definition
Method

Paink

Definition
Locations
Sampling

# of Points

Point and Morrmal w

7 Plane

¥y Plane

Point and Marmal
Three Points

EA 4 w

BNE
Mode Murmber

Mariable Minimum
‘ariable Maximum

Plare 1 A E]

Equally Spaced w

ertex

Face Center
Free Edge
Random




WSS Location Types

Lines
* Straight line between two points

® Usually used as the basis for an XY Chart
Polylines
* Also used for Charts
* Read points from a file
* Use the line of intersection
between a boundary and
another Location
* Extractaline from a
contour plot
Conkour Name | Contour 1 | J
Contour Level |3 4
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Domains

IMethod

File:

|.0.II Domains

SN

|Frorn File

From File

Boundary Inkersection

=
]

From Conbtaur

Method - Boundary Inkersection v -

Boundary List |Domain 1 Default]

SN

Inkersect With | Plane 2

BN
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ANSYS Location Types o

Isosurfaces

* Surface of a variable at a specified value

Isosurface of pressure
behind a flap valve

Iso Clip

* An lIso 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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ANSYS Location Types

Volumes

39

Mesh elements are either in or out of the volume

— Volumes will not be displayed as perfect shapes
(for example a perfect sphere) because the
volume cannot cut through mesh elements

From Surface Location

— A volume is formed from all elements touching
(or above / below) the selected Location

— Can be useful for mesh checking
Isovolume

— Base on a variable at, above or below a given
value, or between two values

Details of Yolume 1

GEOmEry Colour Render View
Domains All Domains w

Elerment Types | amid,\Wedge,He:x, Polyhedron |+

Definikion

Method Isovvolume Iv-
i aphere

Variable From Surface

EER S Surrounding Mode

Mode At Value w

Value 0.0 [Pa]

Inclusive
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WSSl Location Types

Vortex Core Region

* Used to automatically identify vortex regions

* Best method is case dependent

* See documentation for details on the different

Details of Surface OF Revolution 1

methods
Surface of Revolution Geametry
* Predefined options for Cylinder, Cone, Disc and Domains
Sphere Definition

o o ethod
* From Line is much more general et

— Any line (existing Line, Polyline, Streamline,
Particle Track) is rotated about an axis Fint 2 (2,)

Point 1 (a,r)
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Colour Render

All Domains

Cylinder

Cone
Disc
Sphere
Frorn Line

View




WAl Location Types

User Surface

* Provides a number of additional surface creation options including:

41

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

Geometry | Zolour Render Wig

Damains |F'.|| Damains v|
Method From Conkour |';'
Fraom File

Contour Mamne  Boundary Inkersection

Transformed Surface
Cffset From Surface
AMSYS

Conkour Level

User Surface: From Contour
Method

(Note: It’s generally easier to
use Iso Clips instead)
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WS4 Color, Render and View

* All Locations have similar Color, Render Details of Surface Group 1
and View Settings Geumet'yl Color | Render | View I
e Color Maode Variable w

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

T
. Goal: Plot an isosurface at VelRatio = 0.7 0/ \

VelRatio = ——lecal P

where Vel /
()

VelRatio =0.7

i

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

Cetails of YelocityRatio

Definition | Plat | Evaluate Dekails of YelRatio (scalar)

Maipaty [ yolumefyel laboti@Default Domain

Method Expression w
y 3 (%) Scalar ) Meckor
2, On the Variables tab create a new variable
named VelRatio using Method = Expression Expression | velocityRatio 3

[] calculate Global Range
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WA User Defined Variables Example

3.

44

|ﬂLucatiDn - ‘*:: E

= Point

‘s:‘r Paint Cloud

A Line

@ Plane

i Volumne

B Surface of Revaolution
Al Polvline

;'_E User Surface

I" Turbo Surface
’}' Turbo Line

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

Details of Isosurface 1

GEOMmELry lCu:qu:uur ]Render l'l.-'iew l

Domains |F'.IID|:|rnains j
Definikion

Yariahle WelR atio - ..
" Hybrid (¥ Conservative

Yalue 07

Reset | Defaulks ‘

© 2015 ANSYS, Inc.
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VelRatio =0.7
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WSS 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
— Velocity u * X
— tan(X/2)
— log(T/T0)

- or integral
— massFlowAve(Total Pressure)@inlet
— massFlow()@inlet
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CFX11_00_TOC.ppt

WSS 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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WSS CEL Rules

Fractional and decimal powers are allowed (example: a?(1/2) + 1.00.5)

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 mA-2 sA-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 s"-2 KA-1]
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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 (resl+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 nm/2 where n=1, 3,5 ...

**** both x and y must have the same dimensions.
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WSl Solver Variables

Solver variables are available for use in any expression Y

Below is a partial list of the available system variables:

* When creating expressions, right-click to access a full list theta
X Direction 1 in Reference Coordinate Frame X
y Direction 2 in Reference Coordinate Frame z
z Direction 3 in Reference Coordinate Frame
r Radial spatial location, r = (xA2+y”2)"0.5 > Reference
theta Angle, arctan(y/x) Coordinate Frame
t Time
u Velocity in the x coordinate direction
Y Velocity in the y coordinate direction
w Velocity in the z coordinate direction

p (absolute) Pressure " "
k Turbulent kinetic energy Depending on your physics, some

dissipation . . ]
variables will not be valid — e.g. you

Temperature

Density need to solve 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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WSS Variables Tab

The Variables Tab shows information about all available variables

+- %] Derived

Expressions Caloulators L4

+ ﬂ Geometric
= (%] Solution
Absolute Pressure

Derived variables

* Calculated by CFD-Post — they are not contained in the results file Aspert Rato

Courant Murber
Density

Drvniamnic Viscosity
Mass Flow

Mesh Expansion Fackor

ERRRRRERRER

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

Crthogonality Angle

‘Pressure

Shear Strain Rate

Specific Walurne
Tokal Pressure
Yolume Porosity

Solution variables
®*  From the results file

Yolurne of Finite Yolumes

+ Force

T ERRRRE

Details of Pressure (scalar)

User Defined va ria bles Boundary Data () Hybrid (%) Conservative

®* C(Create new derived variables Linits Pa v
Min -78516.5 [Pa]
Max 44717 [Pa]

Turbo variables

* Additional variables automatically created for turbomachinery cases ] e = T 2 e
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WSS Variables Tab

The Details pane shows information for the selected

variable
Different options for User Defined variables

You can replace any variable with an expression

New values are stored in the results file, so you can close CFD-
Post and the data is retained

Old values can be restored at any time
Example: modifying results for an initial guess

Switch between Hybrid and Conservative variable

51

definitions
Only applicable to CFX results

By default CFD-Post uses Conservative values for all calculations
and Hybrid values for all graphics; more details next ...

Can also switch between Hybrid and Conservative on the Colour
tab for each plot

© 2015 ANSYS, Inc. February 13, 2015 ANSYS Confidential

Outline Variables Expressions Calculatars L4

Mesh Expansion Factor
COrthogonality Angle
Pressure

Shear Strain Rate
Specific Yolume

Total Pressure

wolurne Porosity

Wolume of Finite Yolumes
Farce

Pressure. Gradient

welocity U, Gradient

welacity v, Gradient

welocity w,Gradient

wall Shear

¢ Eddy viscosity

3¢ Solver Yplus

¢ Turbulence Eddy Dissipation

mmmm__m___mm&&&&&&&&

I O R O B

Details of ¥elocity (vector)

Boundary Data 3 Hybrid (%) Conservative

Units ms™-1 R
Min 0.0843158 [m s™-1]

Mas 11,5351 [m 5-1]

[] Replace with expression (write ta results)




WSS Hybrid vs. Conservative

The finite volumes used by the CFX-Solver are 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

Next to wall boundaries you have a half control volume with I = Wall Mesh Node
some representative non-zero velocity
* This non-zero velocity is stored at the wall node = Mesh Element

* 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

Hybrid values = specified boundary condition values
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WSS Hybrid vs. Conservative

For visualization purposes, ANSYS CFD-Post uses hybrid values

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

For calculation purposes conservative values are used by
default

®* Thisis 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
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Expressions Tab

The Expressions tab shows all existing expressions and allows you to create new
expressions

Cutline ‘ariables Expressions Calculators >

. q q = E Expressions o~
* Right-click in the top area > New G Accumusted Time Step 17
[V Current Time Step 17
@ Reference Pressure 1 [atm]
Enter the new expressions on the Definition tab in the Details view e R 20 [mr]
) ) A : . q 5 =l 17
* Right-click to view Functions, Variables etc. that can be used to build your % :quence =P oE
expression o TiMme 5
P ‘elocity R atio Selocity | wolumedwel e
[/ wemax 5 [ms™1]
Use the Plot tab to view an XY plot of the expression [fee] wiprof W absi 1-rRmad
* Must enter a range for one of the variables and fixed values for the others % atstep TSy
| chstep Current Time Step L
Details of StepFunction Details of StepFunction F 3
Definition Plot | Evaluate Definition | Plob | Evaluate
Details of YelocityRatio
#0of Poinks | 100 = o 1000 3
~ ] Definition Plok Evaluate
Expression Variables: < 800+
. =l E, - g ety | wolumedye! lebof))@Default Domain
Start of Range |-5 [m] é. a
5 400 ] 5 4 CFD-Fost  #
Erd of Range |5 [m] Jg _— [ Expressions ¥ :
O S| ui . . A Varisbles » arealnt
Ficedvalue  [0.0[m] _'6' ' '_l" "_;'2' "é' T 'é‘ """ T 'E'| ﬂ Laocations k ave
X [m] C Constants 3 cournk
counkTrue
Edit 4 ForceMorm_x
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LW 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

55 © 2015 ANSYS, Inc. February 13, 2015 ANSYS Confidential

Yariables Expressions Calculators Turbo | %

M3 Macro Caleulator
EJ Mesh Calculator
jﬂ Furction Calculator

Function Calculator
Functian arealnt b
Location pipe wall “ E]
Case Pipevalve 002
Variable Pressure v E]
Direction Nane v X
Fluid All Fluids

Results Macro Calculator

Area Integral of Pressurg

178724 [M]

= &
Macro Fan Moise >

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

Dornain Diefault Domain b E]
Elade Selection Autamatic w

= Custom Blade Default Domain Defaulk E]

Mesh Calculator

Function Minimurn Face Angle

Maximum Face Angle
Minimurm Face Angls

Case

Edge Length Ratio
Minimum Fac Connectivity Number

Element Wolume Ratio
Min: 4, 76151 [| Mesh Information
Max: 87,2377 [degree]

updated.

Gipbal ranga of Variabla Minimum Face Angie has boen




WSS Turbo Post-Processing

@ ANSYS CFD-Post

File Edit Session Insert Tools Help

. Blade Loading Chart
-} Initialisation

}:, Fotor (Raokor) Blade Loading Chart
L.5eH005 —FF- - e et

£ Blade-to-Blade

’if_,:; Circumferential 1e+005 — '

’iE. Hub ta Shroud
| ¥z, Inlet b Outlet
- Turbo Macros

:| Gas Compressor Performance
as Turbine Performance
iquid Turbine Performance

; ump Performance
- $5] Turbo Noise
4

Pressure [ Pa ]
-

Details of Turbo Chart - Blade Loading

Domain Raotar =l .

SEES e By xiEBEE N | OoeE ” £ vE b

AN

L]

i % Meridional H H H | | ..
i = Turbo Charts 1) :
e 1 | | | ' o* |
H : 1 i 1
50 e VT | o

Se+004 —{Hre- e memmm e Fomemoeenoeenoes e et :

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

* *

Specialized turbo charts are

lBIadel loading chart |

generated automatically T ..

o 0.2 0.4 0.6
‘ Streamwise (0-1)

@ Elade Loading Chart Line

Apply | Export |

1
1
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Charts: Type

Charts can be one of three types:

* XY

— Standard XY plots based on line locators

* XY - Transient or Sequence

— Plots an expression (usually Time) versus a variable at a
point locator

— Typically used to show the transient variation of a variable .

at a point

* Data files for multiple time steps must available

* Histogram

— Can be based on any locator that contains multiple data
locations — lines, surfaces, planes, domains (but not

points)

— Plots a variable divided into discrete bands on the X Axis
versus the frequency of occurrence on the Y Axis
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Details of Chart 1

General Data Series X Axis ' Axis Line Display

Type O xt
() %Y - Transient or Sequence
(%) Histogram
Title Pressure Profile
Repork
Capkion

Fast Fourier Transform

Chart Display

[ Apply ] [ Export Reset

] [ Defaults

February 13, 2015 ANSYS Confidential

Histogram

Histogram of Static Gauge Pressure

L

Count

I
L

1l

T

Pressure [ Pa ]

Pressure for muffler

Pressure for muffler coarser mesh

3D Yiewer | Table Viewer = Chart Viewer Cormmen I Viewer Report Viewer



Use the X and Y Axis tabs to set the variables on the axes

The remaining tabs are for various display options

Determing ranges automatically

Use data for axis labels

Custom Label ¥ Axis <units>

Refresh chart on Apply [ Rrefresh all charts on Apply

][ Expart ][ Reset ][ Defaults

WS4 Charts: Data Series and Axes

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

Specify data series For locations, Files or expressions
x=0{Line 1}
x=1 (Line 2}
x=3 (Line 3}

Tarne

Details of Chart 1
General Data Series ¥ Axis W Axis Line Dis ~ #*
Diata Selection
Wariable Pressure v E]
Boundary Data ) Hybrid (&) Conservative
[1 Take Absolute Value of data points
#ixis Range

Determine ranges automatically

Min -1.0 Max 10 +I
[ Logarithmic scals [ trwert axis
s Labels

Details of Chart 1

General

Chi + B

L]

N\

[rata Source

Add new
data series

(%) Location

) File

[] Custom Data Selection

T | ]
~a

Use data for axis labels

Custom Label | Axis <units>

Refresh chart on Apply

O

arks on Apply

[ Apply I][ Export ]
e—

Defaults
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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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Fast Fourier Transform

Details of Chark 1

General Data Series % Axis Y Axis Line Display ct

FFT can be applied to signals to extract frequency data

Type O =
@ AY - Transient or Segquence
Pressure at point 1 O i=eata
Title Signal Analysis
Pressure at Monitor point 1 Report
1,500 —
B Caption
] Fask Fourier Transform =
1,000 —| Chart 1 -
7 Modify Input: Signal Filker Hanning A4
7 FFT Of Input Signal
] 500 — [ subtract mean
500 — ]
1 I Full range of input data I
g a00 ]
0 ] Min 0.0 Max |00 «I
] 2390 Reference Yalues. ..
2 J
- =
-500 — T
| g 1
] 2| Refresh chart on Apply [1 refresh all charts on apphy
F _ [ Apply l [ Export ] [ Reset ] [ Defaults
Original Signal
T : i i : ] K
0.1 0.15 0z 0.25 [ik] 0.3s 0.4 et S ———
0 100 200 300 400 s00
" Frequency [ Hz ]
Manitor 1 Moritor point 1 f S' | Sh .
3D Viewsr | Table Yiswsr | Chart Viewer | Comment Yiswsr | Rapor FFT O Igna OWIng

Dominant Frequency
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NWSCE Reports

CFD-Post has report generation tools which allow for

rapid creation of customized reports
* Toview the report, click the Report Viewer tab

. N . |
Use the check boxes to control what is included in the report ! el Pubish

Reports are template based

Depending on the information contained in a results file, a

report template will be selected automatically

templates

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

— E.g. add you company logo, add Charts, Tables, Plots etc

© 2015 ANSYS, Inc. February 13, 2015
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- w Report Insert 3 '
gge Tith
+ gr File Repaort Templates. ..
+ Bl Me: Load 'Generic Report’ Ter@late
H v Phy
. g 50:: Refresh Preview

* = vele  Edie
’: E. h: Edit in Command Editar
+- | Display Properties and Derauits

@ Report Templates E]E
/’§> Generic Report
%—_f__:\ This is a generic report,
Axial Compressor Report
3 A report For an axial compressor analysis,

Axial Compressor Rotor Report
A report For an axial compressor rotor analysis,

oL [

. Centrifugal Compressor Report

A report for a centrifugal compressor analysis, &

Load Replace current state Add to current state




NWSYSE Reports

Use the check boxes to control what is included _> 7] > Tie Page
[¥] &> File Repor
In the report =l E'lE‘_:FEFIIIr't
B Mesh Information Far Axiallni_0
FEH Mesh Statistics For Axiallni_001 Remove from Report

* g Phlvsics Report &dd All to Repart
. i . + Solution Repark o Mave Up Ctrl+Up
DOUbIE'CIle ItemS tO Edlt ﬂ User-Data ) O Move Down Chrl+Down
+ E. Yelocity Profile
* For example, editing the Mesh Report shows that rSrm———— FE Tabe
additional items can be included f— [£) Refresh Preview E char
Information il Publeh ﬂ Cﬂment
- -~
Edit in Command Editor
. lements
Tables and Charts are automatically added to =
the report. Other items that can be added ] wedoes
are Comments and Figures. .
* Right-click > Insert to add new items [ Polyhedra

Statistics
[] Minimum Face angle
[ Maximum Face Angle

Can also right-click on each item to move it up L] tscmum Edge Length Rati
Or down in the report [] maximum Element Yolume Ratio

|:| Connectivity Range
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WSS 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

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

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
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Figure 3 -

Wiew 2
Wiew 3
View 4
Figure 1

Figure 2

.!EII“ Q& # 0 n

Eddy Viscosit,
Planz 2 Y

3.894e-004

2.931e-004

1.969e-004
i
1.007e-004 |

4.435e-006

[Pa s]
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WA Reports: Figures

When you create a Figure, you have the option

to Make copies of objects

* |If you disable this only the camera and object

63

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

© 2015 ANSYS, Inc. February 13, 2015

Mame |Figure 4

[] Make copies of objects

Cnly camera and object visibility vill
be stored

| concel |

RIX

B Insert Figure

MName |Fiqure 4

Make copies of abjects

All objects shown in the figure will be
copied

Cutline

o |

[ Zancel
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Yariahles

[]# Linez

[]./ Lines

] ¥ Plane 1

] § Plane 2

[] 4 Paint1

(5 wireframe

= ﬂ Local Objects for Figure 4

A Line 1 Figure 4
A Line 2 Figure 4
# Line 3 Figure 4
T Plane 1 Figure 4
=+ Paint 1 Figure 4

Expressions Cz

E Q Report



WSS Other Tools

Timestep Selector

* Transient results are post-processed by loading in the final data m jﬂ _!'_'.'::E:'

file, then selecting different timesteps from the Timestep Selector =
Animation Timestep  Animation Quick Probe
* Animate objects, create MPEGs Selector Editor

®* More on next slide

Quick Editor

* Provides a very quick way to change the “primary” value Em—
associated with each object
% |0.417067 m
/
Probe
* Pick a point from the Viewer and probe a variable value at that
point
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yAJ My Computer

[ (] -
WSS Multi File Mode e 000 aDE o

To post-process multiple files simultaneously you | ' e

lectures_with_Nikolays_edits

Additional actions

(] sh, il
. mesh_image_fies "] Clear user state before loading

Modified by Ian
[¥] Maintain camera position

* Multi-select files when loading

* Or load additional results and enable the Keep ST
current cases loaded toggle

File name: “FFF-1-2-00128.dat.gz" "FFF-1.1-3-00146.dat.gz"

Files of type: Al Readable Fies (res *.res *.mres *.def *.gim *.cfx *.trm %.bak “res.err *.dmp~name v [ Cancel |

* Each file is shown separately in the Outline tree and

(@) Load Results File ==

the Viewer Cutling Variables Expressions Caleulat © 1*1% 1|§‘..}. @ @l @ m |ﬁ|§| ?EI
= Cases . —

éé Case Comparison

Yiew 1 - PipeYalve_001 ~ Yiew 2 ~ PipeYalve_002 ~

= &) Pipe¥alve_001

. Sync cameras| B -

Jx syme

. 9% inlet
— All Views move the D oo | EEII ﬁ,l
it Eiee wall
Sa m e [ == Res PT for Sand Fully Coupled

O % Res PT For Sand One Way Coupled

P— Mesh Regions
| = (@] Pipe¥alve_002
H | EE} = i Dief ault D
L Sy n C 0 bJ e Cts aiut Doer:.:gt Diomain Defaul
PN CIPE inlet
— The visibility of all User O35 our
7% pipe wal

Locations and Plots is il

] == Res PT for Sand Fully Coupled

t h e Sa m e [[] 2= Res PT for Sand One Way Coupled
Mesh Regions
= User Locations and Plots -

65 © 2015 ANSYS, Inc. February 13, 2015 ANSYS Confidential

NANSYS




WWS'Ell 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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WWS'Ell Files

Results

* ANSYS

— CFD-Post is able to read ANSYS results for temperature,
velocity, acceleration, magnetic forces, stress, strain, and
mesh deformation

Import

® Locations: .csv files which contain point data which defines a
polyline or surface

* ANSYS Surface Mesh (.cdb): To allow for export of dataon 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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@® Load Results File

Lockin: |43s | <= &) oF B =
= T nxiaIIni.cb

I CombustorEDM_002 Axiallni.de
) CombustorFlamelet_001 Axiallni.gtr
C_JCombustorFlamelet_00z2 AxialIni_0C
C_JCombustarFlarmelet_003 AxialIni_0C

_Jjunchosx Axiallni_0C
ameshes AxialIni_0C
Campcci Benchmark
__JMew Folder EluntBadyt
() UserFortran BubbleCal.
valvefsi CatConvMi
Cywinnt CircWentIni
KN — 2]

File type: | AllRead - Cancel
Help

Results File option

" Replace current results

f* Add to current results
[ Offset in % direction
[ Offsetin ¥ direction

[ Offsetin Z direction

Additional actions
[ Clear user state before loading
v IMaintain camera position

Iw Load particle track data




WWS'Ell Files

Session

* Session files can be used to quickly reproduce all the actions
performed in a previous CFD-Post session

® Session recording in CFX Command Language (CCL)

State

* Saves a snap-shot of all objects
* Excludes actions (e.g. file output)

Macro
®* More later in Scripting and Automation lecture
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Session  Insert Tools
Play Session..,
Mew Session, ..

Start Recording

File Edit Session Insert Tools Held

'-E Load Results, ..
Close

';?.g Load Skate. ..

Dug Sawve Stake

i

Save Skate As, .,

Chrl+L
ChrH-w
Cer|+ 0
Zhrl4-5

Macro Calculator

Macra |Compressor Performance :

Inlet Region R1 Blade
Cutlet Fegion R1 Blade
Rotor Bladeds) R1 Blade

IMachine v




