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Overview

Customer Training Material

* There are two ways to postprocess CFD results from FLUENT

— FLUENT Postprocessing tools —tools integrated in the FLUENT solver.

— ANSYS CFD-Post application
A state-of-the-art postprocessor for ANSYS CFD products.
* CFD-Post can run as a standalone postprocessor, or within Workbench

» Both postprocessors include many tools for analyzing CFD results
— Isosurfaces
— Vector Plots
— Contour plots (shaded and graded)
— Streamlines and pathlines
— XY plotting
— Animation creation
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Postprocessing in FLUENT

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

the model, or on new surfaces.
File Mesh Define Solve Adapt BEG:N Display Report Parallel View Help

. . = @ f..}. @ 6 Zone..
- Commonly used options are: STHIEOIEEEL .
Problem Setup raphics a Point...
— A planar or cylindrical surface cutting through i B nejke..
the model (use Iso-Surface, based on constant | .i..cos
. , . Boundary Conditions E Iso-Surface...
mesh value, of x-coordinate, or radial coordinate) .. S et
SUT;:E”EE Values Transform... 3 52a+01
Solution Methods Manage... EE

Salution Contrals Animations

— An Isosurface to create a ‘cloud’ showing where | = | e
oty 150 Surface

7.90e+01
Qo+

a given value exists (temperature, concentration) e | sescme: g fonsems 'S
Plts R |SI3ﬁcTemperamre V| :RE;:g;jgliidd_hnard :

interior-solid_heatsink

Reports Min (c) Max (c) interior-solid_heatsource

— A Line surface (used for XY plots) e .
|| 50 | F;:ll'; Zones E] E]
<0 | > solid_board

solid_heatsink

— A point surface (used as a sampling probe to Featciempsanie e B
show values at a particular point)

1]
Create ] [Cnmpute] [Manage.‘.] l Close ] [ Help :
]

TNCer I0F—f 101\
wall_heat_sink-:

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. December 2010



Postprocessing I\N SYS

Post-Processing Rendering Options T e

S IUINIT |3d. dp, pbns, euleitan, spe, rhe

¢ The rendering Options in File Mash  Jetine Soke  Adapt  Surkace Report  Parallel  Wiew  Help
FLUENT allow control of the | s and et
look-and-feel of the post-processing -t
plots, including:
Vi d disol " Rendering
— Views ana display options Options

— Colormaps for contour/vector plots
— Shading on surfaces using Lights
— Annotation of plots

— Surface manipulation

— Scene composition using plot
overlays, different colors,
shading, transparency

— Scene animation (fly throughs)

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

Example of scene composition:
Overlay of contour and vector plot
with transparent walls to show i@(
internal details. 0.00+00
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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)

Customer Training Material

 Other data files (experimental, computational) can also be read in to compare results
(as done on Workshop #2 for the airfoil)

& Solution XY Plot

Cptions Plat Direckion ¥ Axis Funckion
Mode Yalues ks | 1 |Tem|:|erature... w |
Position on = Axis | : |
Position on ¥ Axis | | ¥ | o Static Temperature N
[ wirite to File % Bxis Funckion
Crder Poinks z | 1] |Directinn Yector - |
File Data EE Surfaces EE
wall-chip-Fluid: 024 ~ .
wall-rhip-Fliid: N2 4 -chadnw n Static
wall-chip-fluid: 025 Temperature
wall-chip-Fluid: 025-shadow
wall-duct-top
wall-floor
wall-Floor-shadow —
w
Load File. .. —
Free Data
1
7
Plot: ] [ Bxes.., ] [Curves... ] [ Close ] [ Help Position (in)
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» The tools in FLUENT can also provide ZFlux Reports — ]
. . Options Boundaries Results
numerical data for analysis. For example: © v o e T | 7 00572557525

() Total Heat Transfer Rate interior-fiuid =

NANSYS

() Radiation Heat Transfer Rate :EE:E:E:E:EE:EW
Boundary Types BE| -0.008877507410943¢
— Flux Reports - these show the total st 3‘ i —
mass or energy flow through a boundary et B v o poton = 1

wall_board_side

(a useful assessment of convergence) Sodary e paten o |
H—I Match == — 3 | _—

[Save Qutput Parameter... ] Met Results (ka/s)

— Surface Integrals — these can show the
total, average or max/min values of any (corpuie] [vite.. ] [Gose ] [Creb ]
quantity on any surface

= Surface Integrals E|
Report Type Field variable
|Area—'u'\|'eighhed Average A | |Tempera1ure... v |
— Volume Integrals — show the sum, Surface Tyes B8 [swtcTenperatrs v
. R ?ntake fan ~
max/min or average values in a cell o =
iso-surf b
— Surfaces E] E]
ZO n e s inlet ~
urface Name Pattern interior-Auid —
= Match !nter?orﬁol!d_board_
= Volume Integrals 3 L] icror sold heatsource
Report Type Field Variable Cell Zones E et

wall_board —
wall_board-heatsource
wall_board-shadow

(") Mass-Average |Tem|:leramre. .
() Mass Integral

O sum | Static Temperature solid_heatsource wa”_l;oarﬂ_h%tb:m
- i i wall_board_side
() Minimum Volume-Weighted Average (k) solid_heatsink wall_heat_sink 4
() Maximum || 331.7518
) Volume [Highlight Surfaces
(@ Volume-Average [Save Output Parameter. .. ] Area-Weighted Average (k)
(O volume Integral

Save Output Parameter... || 318.5775

[Compute] [Write...] [ Close ] [ Help ]

[Compute] [Write...] [ Close ] [ Help ]
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Postprocessing in CFD-Post
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Starting CFD-Post
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* Within ANSYS Workbench

— Drag the CFD-Post icon (Results) in the Component Systems list to the

project tree.

* QOutside of Workbench:
— Start > Programs >
ANSYS 13.0 > Fluid Dynamics
CFD-Post

ANSYS, Inc. Proprietary

@} Unsaved Project - Workbench EIIEH’XI

File View Tools Units Help

S qnew [Sopen... s save (&l save as...
S - % x

Analysis Systems

E Component Systems

@ auTODYN

ﬁa BladeGen

L] CFX

g Engineering Data

ﬁ Explicit Dynamics (LS-DYNA Export)
o External Connection
External Data

(@3 Finite ElementModeler
FLUENT

O Geometry

@ Icepak

Mechanical APDL

ﬁ Mechanical Model

@ Mesh

E Microsoft Office Excel
== POLYFLOW

=% POLYFLOW-Blow Moldin

Results

&) TurboGrid
B vistacCD
B vista RTD

- vista TF

Custom Systems

Design Exploration

| T View Al f Customize. ..

dlimport... <9 (& Refresh Project # Update Project () GCompact Mode

-

- A B
2 ﬁ Setup v ‘—/—I 9 Results & d

Results

@ Double-click componentto edit.

(| Show Progress ][L.Q Show 1 Messages ]
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CFD-Post
File Edit Session Insert Tools Help
HE e 9 e Poain - SESEST CHEEPRO ¥ @EERE) QML LM E] 6 b
Outine | varisbles | Expressions | Calaulstors | Turbo | RSN,

View1 -

= 6 fluid
9% inlet
OP% outet
9% wal_board
O P% wal_heat sink
1% wal_heat_source shadow
P« wal_left
C19€ wall_right
19 wall_top " =
= 6 soid_board O bj ects I n
1% wal_board heatsource solid_board
1% wal_board shadow
9% wal_board_bottom th e m o d e I
19 wall_board_side
= 6 solid_heatsink
[17% wal_heat_sink shadow
1% wal_hestsource heatsink solid_heatsink
= @ sold_heatsource
1% wal_board heatsource solid_heatsource
9% wal_heat_source

LT e bewsmebessbnd bermce

3.491e+002

i Default Transform
[ Default Legend view 1

eeerswemm—— | ser-create
=& Report .
pe objects
E4> Mesh Report - —_—

4> Physics Report [K]
[] &> Solution Report
e A S B

Details of Surface Group 1

Geometry | Color | Render || view |

Mode |\fariah\a - ‘

Variable  |Temperature Y1)

Range ‘Gluha\ .,l

Min 318.15 (K]

Max 379 D t L] I f
Boundary Data Hybrid Conserva e a I S o
ColorScdle |Linear

Color Map | Default (Rainbow) c u rre nt
Undef, Color | o bj e ct ,
J

0.200 0.400 (m)

D vViewer | Table viewer | Chart viener | Comment viewer | Report viewer | | various Viewe rs (3D, C hart, .- ')
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NANSYS

Viewer Right-click Menus

* Right-clicking in the Viewer
provides a context-sensitive
menu.

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

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

— Right-clicking in empty space
shows options for the current
View

Customer Training Material

ANSY'S

Yiew 1

Copy bo Mew Figure...

Show Chject

Wireframe

& Edi

4% Hide

Copy Camera From
Predefined Camera  »

Shaow surface mesh @l Fit Yiew
Auka-Fit Yisw
Insert k Plane 1 o
Projection L4
i j ¥ Edit
Y ReflectMirrar jlf Clp Scene ,
%% Hide
& Quick Edit. . v Defaul Legend
EX Animate v Toggle Axis Visibility
Toggle Ruler Visibility
Colour 3 -
Render » [l Sawe Picture, .,
Insert ¥ @ Yiewer Options. ..,

vﬁr
@ Set Plane Center i

A Probe Variable 7@ |
el

» Click on the axes to orient the
view

ANSYS, Inc. Proprietary
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3 D Vi ewe r F i I eS Customer Training Material

« 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 CFD Viewer =13

Viewer g|

Generic LNG Site Layout VANSY'S

Walls in Grey rous Zones Transparent Grey ! 5 Hotk key Functions {in effect only when mouse pointer is in wviswer window)
Red =bdeg above ambient

a - toggle axis wisibility

b - toggle wiewpork border wisibility

c - center graphic object in window

f - togale Face wisibility

F - toggle Face transparency

d - toggle ruler visibiliey

i - toggle line wvisibility

| - toggle lighting

L - kogale specular visibility

m - toggle smooth shading

M - toggle texture maps

n - toggle projection between orthographic and perspective

0 - boggle owerlay wisibility

t - reset view

R - reverse video

s - set normalfsparse/auto-sparse drawing mode

1 - undo transformation

1 - redo kransformation

W - toggle vertes wisibility

w - cycle through viewport layouts

Wy - toggle current viewwport Fullscreen

% - sek wiew dowr ‘9, . .

% - sek view dowr

y - sek wiews dowr Type o n Vlewer

W - sek wiew dowr

v dowr 1O S€€ all hotkeys

7 - sek wiew dowr

ANSYS, Inc. Proprietary Release 13.0
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° When multlple fl|eS @ ANSYS CFD-Post: sedan,_001, sedan sst_002

File Edit Session Insert Tools Help

G % 00| Prewm: SERS ¢ NS0 xEBEREE OO~ 409 s%
ar? Iotaged you Can Ou;_lii;le | vVariables | Expressions | Calculators - N *]% |§|<{+ @)\ (—I—l @ ﬁl jas] v|@|§| ‘g
select Lase = s [

¥Yiew 1 ~ Case 1 (sedansst_002) ~

3 | ANSYS

Comparison from the "o D; —
Outline tree DB o

O 7% road
— Automatically O Pt sces

i: symmetry
generates difference e
variables and plots

View 2 ~ Case ? (sedan_001) ~

Details of Case Comparison

Definition |

Case Comparison fckive

Case 1 |sedan sst_00z2 v‘
Case 2 |sedan_001 ~ ‘
Opkions

Synchronize camera in ackive views

Use absolute value of Difference

Apply Defaults

30 Yiewer | Table Wiewer | Chart Viewer

Comment Yiewer Report Viewer

ANSYS, Inc. Proprietary
© 2010 ANSYS, Inc. All rights reserved.
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Creating Locations
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 Locations are created from the Insert menu or from the toolbar
* Once created, all Locations appear as entries in the Outline tree

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

ANSYS, Inc. Proprietary

2 B2 : Results - CFD-Post

File Edit Session Insert Tools Help

FELDw 9 ¢ ([Bean JSBEBEET
Outline | Variables | Expression + Point
o @ A %+ Point Cloud
= & fud / Line
[]PE inket @ plane
[ PE outlet @ volume
[ PE wal_board c(} Isosurface
[1P% wal_heat_s % Tso Clip
W ~
OPE wall_heat s ¢ Vertex Core Region

£ wall_left
O =: J‘a"_'_a ht E;' Surface of Revolution
+ wall_rig

[1P% wal top |/ Polvine

=- & solid_board T ER
[1P% wal_board
O P« wall_board <k
O P« wal_board_ SF'
O PE wall_board |
= & =olid_heatsink
[ P£ wall_heat_sink shadow
[ 7€ wall_heatsource heatsink solid_heatsink
=- (& =olid_heatsource
[ P wal_board heatsource solid_heatsource
[0 PE wal_heat_source
[P wall_heatsource heatsink solid_heatsource
User Locations and Plots
i Default Transform
[F} pefaultLegend view 1

[ wireframe
= Report

[ ISR SV R

Release 13.0
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Locatlon Types Customer Training Material
* Planes
— XY Plane, Point and Normal, etc. efinition =
— Can define a circle or rectangle to bound the T —
plane, otherwise it's bounded only by the solution ™" " lne
domain(s) Normal | Toves pomt
* Point
— XYZ:. At coordinates. Can pick from Viewer N
— Node Number. Some solver error messages give Method  |xvz ~

a node number Pt o humber \
— Variable Max / Min: Useful to locate where max / Variable Masimum

min values occur

Definikion
e Point Cloud Lacations Plane 1 v B
Sarnpling Equally Spaced

— Create multiple points .
# of Paints
— Usually used as seeds to streamlines, vectors

Rectangular Grid
Verkex

Face Center
Free Edge
Fandam

ANSYS, Inc. Proprietary Release 13.0
December 2010
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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

— Extract a line from a
contour plot

NANSYS

Customer Training Material

Domains I.ﬁ.ll Domains ;I |
Methiod Fraom File ;I
Frarm File

File Boundary Inktersection
From Contour

Method Boundary Intersection = |

Boundary List IDDmain 1 DeFauIt| ;I

Intersect With IF'Iane 2 ;I

Method Fraom Conkour

-

Conktour MName I Contour 1

1L

Contour Level |3

4

ANSYS, Inc. Proprietary
© 2010 ANSYS, Inc. All rights reserved.
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Location Types

* Volumes

— Elements are either in or out
* No cut volumes

— From Surface

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

» Can be useful for mesh checking
— Isovolume

* Based on a variable at, above or
below a given value, or between two
values

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

Customer Training Material

Details of Yolume 1

GEomekry | Zolour || Render || Wiew |

Diamains |F'.II Domains w |

Elerent Tvpes |'-EII'I'IiE|_."."'-"El:|l;|E_.HEX_,F'D|‘;.-'|‘|EE|[’DI'| V|

Definition
Method Isovalume F
_ Sphere
Variahle From Surface [
Boundary Data 211 ounding Node I
Mode Ak Yalue 4
Yalue |':'-':' [Pa] |
Inclusive

Release 13.0
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Location Types
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* |[sosurfaces

— Surface of a variable at a specified
value

* Iso Clip

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

* E.g. a outlet boundary plot which is
then clipped by Velocity >= 10 [m/s]
and Velocity <= 20 [m/s]

— Can clip using any variable, including

geometric variables

ANSYS, Inc. Proprietary

Isosurface of pressure behind a flap valve

Release 13.0
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Location Types

NANSYS

* Vortex Core Region

— Used to automatically identify
vortex regions

— Best method is case dependent

— See documentation for details on
the different methods

« Surface of Revolution

— Predefined options for Cylinder,
Cone, Disc and Sphere
— From Line is much more general
* Any line (existing Line, Polyline,
Streamline, Particle Track) is
rotated about an axis

ANSYS, Inc. Proprietary

Customer Training Material

Details of Surface OF Revolution 1

Geametry | Zolour || Render || '-.-'iew|

Domains |F'.II Damains

Definition

Method

Cone
Disc
Sphere
Fram Ling

Poink 1 (a,r)

Poink 2 (a,r)

Release 13.0
December 2010
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L o cat i o n Ty p e s Customer Training Material

Details of User Surface 1

* User Surface

Geomekry | Zolour || Render || '-.-'iew|

— Provides a number of additional surface creation pomns Al Domains v]
options including Method  |From Contour v
— From File: reads point data from a text file; USUIY | oo name soundsy interzecion
export this file from a different case Corto Lovel| Tarsformed Surfac
— From Contour. extract a contour level ANSYS

— Transformed Surface: rotate, translate or scale
and existing surface

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

User Surface: From
Contour Method
(Note: It is generally easier

to use Iso Clips instead)

ANSYS, Inc. Proprietary Release 13.0
© 2010 ANSYS, Inc. All rights reserved. December 2010



Postprocessing AN SYS

Color, Render and View

Customer Training Material

* All Locations have similar Color, Render
and View settings
» Color
— Select the variable with which to color the location
— Set the Range (Global, Local, User Specified)
— Pick a Color Map

Details of Surface Group 1

Geometr Color | Render || View |I

N
Mode Variable w 4

* 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

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. December 2010
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Ot h e r G ra p h i cs O b j e Cts Customer Training Material
 Vector Plot

2 B2 : Results - CFD-Post

o Can pIOt any VeCtor Variable; File Edit Session] WS¢ Tools Help
usually velocity 5 % 5 [ i B Locaton r i wBESETF s o0
Outline | Variable 4':: Vector | K ﬁ:? |§| CON O] m O~ %
Ellil FLU Contour ;- View 1 .
El E fluid ﬁ Streamline |

— Can proceed forwards and/or g e Rencee
backwards from a seeding location gjjjjg

E‘BF' Text
_é‘ Coordinate Frame

M3 Legend

° Streamlines DI a Partide Track
7
)

* Volume Rendering

— Shades every grid cell with a
transparency based on a variable

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

ANSYS, Inc. Proprietary Release 13.0
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Other Graphics Objects

» Text: add your own labels to the Viewer

Customer Training Material

— Auto-text allows you to show time ﬁ_‘ E IE il
step/values, expressions, filenames and p.ﬂl!' EJ

dates that change automatically t

Text Coord Legend Instance Cllp Color
Frame Transform Plane Map

« Coord Frame

— Insert new coordinate frame, useful for
generating plots relative to features in
the model

* Legend

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

* Instance Transform

— Usually used to re-create full plots from
symmetric/periodic solution data

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. 0 December 2010
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Ot h e r G ra p h i CS O b j e Cts Customer Training Material
 Clip Plane
3 -,
— Define a plane; when active all viewer hﬂ!' _ﬁ" E E |'_'-|LI_'I il E:I
object in front / behind this plane are T T T T T T

hidden Text Coord Legend Instance Clip Color
Frame Transform Plane Map

» Color Map
— Create custom color maps

) Zebra 2 divisions

Colour Point Properties

Colour Position

[ | (] [s0.917 o

Transparency

y!

L]

0% 100%
[ Insert ][ Delete ][ MNext ][Previous]

Distribute Hint: Use.ﬁﬂe.mouse to rjlrag or insert
colour points in the Preview.

[] Make available for other cases

[ set as default

L{
0 1.000 (m) X
[ —

0.500

Reset ][ Defaults

ANSYS, Inc. Proprietary Release 13.0
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Va ri a b I es Ta b Customer Training Material

Variables

| Cutline Expressions || Calculators ||_ *

%] Derived
Geometric
=] Solution

-

Absalute Pressure

 The Variables Tab shows information about all
available variables

~

Aspect Ratio

Derived variables

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

Courant Murmber
Density

Drvnamic Viscasity
Maszs Flow

Mesh Expansion Fackor
Crthogonality Angle

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

Pressure

Shear Skrain Rate
Specific Yalume

Tokal Pressure

Yalume Porosity

Yolume of Finite Yolumes

2REIIRERIIIRIRR

Solution variables
— From the results file ¢ Force , v

Details of Pressure (scalar)

® User Defined Variables Boundary Data ) Hybrid (%) Conservative
— Create new derived variables Urits Pa vl
Wi 785165 [Pa]
* Turbo variables Max 4717 [Pal
— Additional variables automatically created for [] Replace with expression (write to results)

turbomachinery cases

ANSYS, Inc. Proprietary Release 13.0
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User Defined Variables Example

Customer Training Material

* Goal: Plot an isosurface at VelRatio = 0.7 \Q

where VelRatio = V’gaf

1. On the Expressions tab create the expression for

Ve|OCIty RatIO \ Details of 'delucit:Ral:iD
Definition | Plat

Evaluate

‘ labaty | wolumefvel labot)@Default Domain ‘ ‘

2. On the Variables tab create a new variable
named VelRatio using Method = Expression ~,

Details of YelRatio (scalar)

. . . Method Expression L3
3. Create an Isosurface using the variable VelRatio B
at a value of 0.7 @ Scalar O ector
I?L:;:lttion - | ‘*3 a Dekails of Isolsurface lI I . I EXDFESSiDI’I |"."E-'|I:Il:it':."Ratil:l "
3;‘ E::t o [] calculate Global Range

@ Plane
L3 Yolume

ANSYS, Inc. Proprietary Release 13.0
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Expressions Tab

Customer Training Material

" . . . i H E i oAb »
« The Expressions tab shows all existing expressions |§“EE" jichipsgl Exeeesdors |uChoiotai —
. st Hpresslions
and allows you to create new expressions T S 3
— Right-click in the top area > New Current Time Step 17
Reference Pressure 1 [akrn]
Frmax 20 [mm]
. e . Vee| SeqQuence Step 17
* Enter the new expressions on the Definition tab in the Time o]
Details view velocityR atio Welaity | valumedvelye
. . . , . Wrmnax 5 [ s~-1]
_ nght-cllck.to view Funct/ops, Variables etc. that can be wrof Wmax(abs{1-rfRmax) D
used to build your expression atstep Accurmulated Time Step
ckstep Current Time Step ht
< | >
» Use the Plot tab to view an XY plot of the expression Dot .
etails of YelocityRatio
— Must enter a range for one of the variables and fixed values | pefiniion | plot | Evaluate |
for the OtherS Ittty | volumefve! labafi@Default Domain ‘ ‘
Details of StepFunction Details of StepFunction
| Definition |W| Evaluate | Definition | Plot | Evaluate . Funckions » CFD-Post area
#of Paints | 100 3 S LO00 Expressions P CEL b
Expression Variables: 2\] SUD—E' X Nariables g SIS
% = E . ﬁ Locations 3 ave
Start of Range |-5 [m] | 2 - _: C Conskants » count
% 4o0 4| . countTrue
End of Range |5[m] | q .E E Edit 3 ForceMarm_x
£ 200 o
O =} T 1
o] o ki
Fixed Yalue |D.D [rm] |

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.
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Calculators Tab ANSYS

Customer Training Material

° F un ctio n Ca I cu Iator Yariables Expressions Calculators |I Turbo | 4 |

. . M Macro Caleulator
— Extract engineering data from the results E%Mesh Calculstor
. \ F| Function Calculataor
— Same function used as when creating S—
expressions — 5
Location |pipe wall v| E
Case |F‘ipe\-‘alve_IZID2 |
Yariable |Pressure v| E
* Macro Calculator T — =I5
— Run predefined Macros Fd |n":uids ___ |
1 Results .
— Write yohur own Macros and have them ==~ IEE
a ppea rnere 178.724 [M] Calculates the tonal noise generated by & low speed Fan
{Mach Mumbet less than 0,4)
Dornain |DeFault Damnain v| E]
Blade Selection |F\ut|:|matic v|
’ MeSh CaICUIator = Custom Blade |DEFault Domain Defaulk vl [_]
— Mesh quality metrics and stats et 3
Funckion inirnum Face Angle
— Field variables exist for all the metric and e Maimun Face Angle
can be plotted Miniram Fag Compoctogy Ratber
Element violume Ratio
Min: 4.76151 [| Mesh Information

Max: 87,2377 [dearee]

Gobal range of ariabie Minimom Face Angle has baen
updated.

ANSYS, Inc. Proprietary

Release 13.0
© 2010 ANSYS, Inc. All rights reserved. December 2010




Postprocessing AN SYS

Generating Tables and Charts P ————

* Tables and Charts can be created to format and present results

O I;r'_'ll x = E HJ@ M+ A £ v gl ‘ Figure 1.0: Velocity Profile
320 —F : ; "
liedHsu@deru/s=s=m8 A4 >AEHE | - | -
JJInsert: S5 Function = Expression » 2% Wariable = |@L0cati0n ~  Consktankt « ;&"Annotation -
R1 Blade |
Mew Chart
R1 Hub
=8 = |=massFlow()@ RI Qutlet a0
A B c R1 Shroud E
1 fverage Velocity 1,480e+02 [m 51 R1 to R Periodic Side 1 )
2 |Pressure Drop 1.034e+04 [Pa] R1 ko R1 Periodic Side 2 ‘
3 COutlet Mass Flow Rz =massFlow i@ R1 ko 51 Frozen Rotaor Side 1 :
4 R1 ta 51 Frozen Rotor Sids 2 — =50
-
s 51 Blade <
w
g 51 Hub g
o 51 Inlet g
g =
31 Shroud 2 ;
2 260 -
m 51 to 51 Periodic Side 1 :
11 51 to 51 Periodic Side 2
12 R1 1
13 31
14 Carmpnsite 3 sy =
15 Primitivezd 3 :
16 Primitive3d »
17 b
18
19
L e e
20 T T T T T T T T 1
- 0.03 0.04 0.05 0.06 0.07 0.08
¥YIm]
& x=0 $ x=1 * x=3

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. December 2010




Postprocessing

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

NANSYS

Customer Training Material

1. Create Table

\

» 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

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

7
2 3. Create Expression Cells
10
11
12
13
14

4. Use drop-down menus to
assist expression creation

15
4 |

= 3o, L - a - . -
s a0 x| HE A lw - OO£ S, £IM] 8]
1l f R e s U SE== . A DA FE
‘Insert: i Function - Expression -~ 3% Variable - C Constant - p®% Annofal
TrE S oo
Table 1 Default Domain Def it
Res PT for Sand Fullf Coupled
B3 = | =massFlow@ Res PT for Sand Ongl'Way Couplad
inlek —
I} B C
1 Arerage Velocity 4,560e+00 [rn 5™-1] pipe viall
2 MAPressure Drop -3.3522404 [Pa) sympP
3 J Outlet Mass Flow -2.552e+00 [kg 5-1] Camposite 3
4 Prirnitive3d 4
Primitive2d »
2. Create Text Cells

30 Viewen | Table Viewer | |Chart Viewer | Comment Yiewer || Report Yiewsr

Release 13.0
December 2010
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Customer Training Material

Plot a relationship between two variables
a|0ng a I|ne/0urve P.ressure Profile

_ Need to create the line first —?,aug__..é ................................ ............................... ............................... ................................ .....

— Polyline, Boundary Intersection curve,
Contouir line, etc.

Chart 1

Charts are automatically added to the
Report

Pressure [ Pa ]

Chart Points are not necessarily evenly
spaced

— Data points usually correspond to where
the line/curve intersects a mesh face

Multiple lines can be plotted on a single - oo
chart

= y=0 =% x=1 —0 x=3

3D Yiewer " Table Yiewer] Chart Yigwer ornment Yiewer " Report Yiewer

ANSYS, Inc. Proprietary Release 13.0
© 2010 ANSYS, Inc. All rights reserved.
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Charts: Type ANSYS

Customer Training Material

Details of Chart 1
° Charts Can be One Of th ree types: TGenera| | Da;Series ® Axis W s Line Display Chart Display
¥pe ¥
- O - Transient or Sequence
XY @' :?;tngram e
« Standard XY plots based on line locators Tiee Pressure Profils |
. Repork
— XY — Transient or Sequence coion | |
 Plots an expression (usually Time) versus a Fast Fourer Transform
variable at a point locator
- Typically used to show the transient variation [e_J [ e [ Fesst ] | ocfaks J| |
Of a Varlable at a pOlnt . Histogram of Static Gal,:ge Pressure
— Histogram i i
« Can be based on any locator that contains )
multiple data locations — lines, surfaces, _
planes, domains (but not points) .| _| r -
» Plots a variable divided into discrete bands on = & ] Ll
the X Axis versus the frequency of occurrence : ﬂ :
] B
N — |5 — L

Frrrrr1rr1r 1T T T T T T T TT T T T T T T T TT T T T T T T
~ZO0HISH 160 140 1210080 -60 -40-20 0 20 40 60 80 100 120 140 150 150 200220 240 260 230 300 320340 360 330 400 420 4401450 430 500

80 100 120 140 160 130 200220
Pressure [ Pa ]

Pressure For muffler Pressure for muffler coarser mesh

3D Viewer | Tableviewer | Chart viewer | Comment Viewer | Report Viewer

ANSYS, Inc. Proprietary Release 13.0

December 2010

© 2010 ANSYS, Inc. All rights reserved.
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Charts: Data Series and Axes

Customer Training Material

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

Details of Chart 1

General Drata Series | * Axis || W Bxis || Line Display ||? ¥

Specify data series For locations, files or expressions
w=0 {Line 1)
x=1 {Line 2)

3 fLine 3 L
n=. Ine
~
N\

Mame ¥=3 | Add new

Data Source data Series
{(*) Location ing 3

O Fie | 2

[] Custam Data Selection

ANSYS, Inc. Proprietary Release 13.0
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Fast Fourier Transform

Customer Training Material

Details of Chart 1

° FFT Can be applied to Signals to eXtraCt M| Daka Series || = Axis || Yo xis || Line Display ||? L4

frequency data we O
'@} XY - Transient or Sequence
Pressure at point 1 O Hlstogram
Tikle | Signal Analysis |
Pressure at Monitor point 1
. - - - - - - Repork
1,500 — e S e B o
i : : : : Caption | |
1,000 ] ....................... ...................... ...................... e LLLE S 10LE Fast Fourier Transform =
] h H “ “ Madify Input Signal Filker Hanning v|
500 : JHEHF-8 YN charta [] subtract mean
FFT Of Input Signal Full range of input data
500 —
D N 4
T JLELLLAY. oo
. om . 1 Reference Values. ..
Original Signal :
1 %300 ] Refresh chart on Apply [ refresh all charts on apply
= : H H H H = Bl
1 i i i ; -
1500 b e e T g ] I Apply l [ Export ] [ Reset ] [ Defaults
| | T | | =
0.1 0.15 0.2 0.25 0.3

] FFT of Signal Showing

Dominant Frequency
DI léﬂ EDID SDID 4DID SDID

Frequency [ Hz ]

Monitor point 1

30 Wiewer ” Table Viewer Chart Yigwer | Comment Wiewer || Report Viewer

ANSYS, Inc. Proprietary Release 13.0
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Reports

Customer Training Material

* CFD-Post has report generation tools which | "=5555 e
I i i +- [v] g4 File Report Templates. ..
allow for rapid creation of customized reports QN v o
g ;2; Refresh Preview
o Mg Publish
* Reports are template based ﬂe.i o
— Depending on the information contained in a EIBR che  Edtin Command Edkor

Display Proper

results file, a report template will be selected

automatically |
— Right-click on Report to select a different @
template This is & generic report. 3 l_%‘
% Axial Compressor Report f
* You can create your own custom templates or A report for o e compressr andlysi x
. . . Axial Compressor Rotor Report

mOdIfy eXIStIng templates % A report for an axial compressor rokar analysis,

* E.g. add you company logo, add Charts, Tables, | §& ==
PIOtS etC Load Replace current state Add to current skate

ANSYS, Inc. Proprietary Release 13.0
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Re pO I'tS Customer Training Material
. = R_Epurl:
* Use the check boxes to control what is === ] 5> Titiz Page

. . H- [w] ile Repor
included in the report H:Fr

FEH Mesh Inf
FEH Mesh Sta

Remove from Report
Add All ko Report

° _rh i ; [+#] 3> Physics Repa
Double-click items to edit D6 solstion sl @ e S
— For example, editing the Mesh Report perbate
iti i = VA, velocity Profi L
shows that additional items can be : et & [ Table

included Details of Mesh Report Rifresh Praview & chart
Content | | i Publish Comment
- F'I E!
Infarmation Edit

» Tables and Charts are automatically odes Edit in Command Editor [
added to the report. Other items that i'tmhtd
can be added are Comments and [] wedges
Figures. A
] ) . [] Hexahedra
— Right-click > Insert to add new items [] Folyhedra
Skakiskics

[ Minimum Face Angle

- Can also right-click on each item to ] s e Angi
move it up or down in the report [ Masimum Edge Length Ratio

[] Maximurmn Element Yalume Ratio

|:| Connectivity Range

ANSYS, Inc. Proprietary Release 13.0
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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

» 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

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

Customer Training Material

Figure 3 |

View 2
View 3
View 4

Figure 1

Figure 2

1.969e-004
!
1.007e-004 |

4.435e-006 \\ 5
[Pas] o

Release 13.0
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Re po rts : F i g u res Customer Training Material

* When you create a Figure, you have the

& Insert Figure |E| [z|

option to Make copies of objects _
Marme: |F|gure4 |
[ ] Make copies of abjects
— If yOU disable thIS Only the camera and Enly l:arréera and object visibilicy wil Cutling | Variables | Expressions | Cas
object visibility is stored with the figure = S: Line 2
Line 3
* This is used if your figures only vary in || | [ cnce | ¢ Flane 1
terms of the objects visible. C18 Plane2
; [ ]+ Paint 1
B wireframe
— If you enable this a local copy of all the Nane |Figr ¢ | P e o !
current objects is created and shown in Make copies of objects [¥] / Line 2 Figure 4
. all ql:ujeu:ts shown in the Figure will be [¥] / Line 3 Figure 4
the Outline tree copied B Flre 1 Figre
« Suppose you have a Plane, and in the <+ Paint 1 Figure 4
. . . . _QK -;ann:el
different figures this Plane will show oo J] o 8 repon

different variables like velocity,
temperature etc, then take this option

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

ANSYS, Inc. Proprietary Release 13.0
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Reports

Customer Training Material

% Publish Report

Format HTML

4
File | JReport, htm |

Save images in separate folder
[] Generate CFx-Viewser Files (CYF) for Figures

More Cptions. ..

Cancel ]

* To view the report the Report m P P S
Viewer tab

- After making changes to S |
objects contained in the report
you will need to Refresh Contents

1. File Repart
Table 1 File Information For Axiallni_001

2. Mesh Report
Table 2 Mesh Information For AxialIni_001

. . 3, Physics Report
e P u b I Is h ertes O ut a n H TM L O r Table 3 Domain Physics For AxialIni_001

Table 4 Boundary Physics For AxialIni_o01
4, User Daka

Text copy of the report

Chatt 2
Chart 3

— You have the option can Fauel
generate 3D Viewer files (see Fowe s
below) for all Figures

1. File Report

Table 1. File Information For Axiallni_001

z v
| 30 Vigwer ” Table Viewer " Chart Viewer || Comment ‘v'iewerl Report Yiewer

ANSYS, Inc. Proprietary Release 13.0
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Other Tools

Customer Training Material

- Timestep Selector : E_} m - ﬁ?
— Transient results are post-processed by =
loading in the end results file, then selecting f 1 \ \
different timesteps from the Timestep Timestep Animation Quick Prob
Selector imestep nimation uic rooe

Selector Editor

 Animation
— Animate objects, create MPEGs
— More on next slide

& Quick Editor PIX

» Quick Editor

— Provides a very quick way to change the . |41mﬁ?  m
“primary” value associated with each object

° Probe

— Pick a point from the Viewer and probe a
variable value at that point

ANSYS, Inc. Proprietary Release 13.0
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Animations

« Animations have two modes, Quick and Keyframe

* In Quick Animation mode you simply pick an object
and click the Play button
— The “primary” variable for that object is animated

— Limited control

« Keyframe mode gives you much more control
— When you create a Keyframe a snapshot of the current
state is stored with that Keyframe
— A series of Keyframes represent a series of different

states

« Camera position, object visibility, selected timestep, or
anything else can be different between Keyframes

— An animation needs at least two Keyframes (one for the
start and one for the end)
— Enter the # of Frames between each Keyframe

« Everything that is different between the Keyframes gets
interpolated over the # of Frame

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

NANSYS

Customer Training Material

r

% Animation

(%) Quick Animation () Keyframe Animation

Select one or more abjects ko animate:

Flane 1
Plare 1 Figure 1
Plane 1 Figure 2
Flane 1 Figure 4
Plane 2

Skreamline 1

E E] Fast J Slow
= =

) Quick Animation (%) KeyFrame Animation

£ Kevframe Frame # Frames

1 KeyframeMol 1 100

2 KeyframehoZ 10z 10 |
&
O
X

# of Frames | 3|

HED T DB
(2){e]) rle el [E)(%)
[v]

Release 13.0
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Typical Keyframe Animation Procedure Sl T el
1. Using the Timestep Selector load the first
timestep
2. Create necessary plots and position the — AN
VieW ir Soocrtyon ane 1 ra isc ?::ramra
3. Create the first Keyframe 2 e
4. Load the last timestep " i
5. If necessary change the plots and the view | . =
6. Create the second Keyframe W;L" i‘,ﬁm
7. Select the first Keyframe and set the
number of Frames
« This is the number of Frames between the
first and second Keyframes .?T
- If we have a total of 100 timesteps, then : | .
setting # of Frames to 98 will produce a total In this example the first and second
of 100 frames (98 plus first, plus last) and Keyframes used a different view position and
therefore 1 frame per timestep the Transparency of the Plane was changed
3 Set the Movi fi from 0 to 1. The changes between
. et the hviovie options Keyframes are interpolated gradually over
9. Rewind to the first Keyframe and click Play each animation frame

ANSYS, Inc. Proprietary Release 13.0
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NANSYS

Customer Training Material

@ Load Results File

 To post-process multiple files ———
Look in: |&]D:'l,users'l,mpt...iles'l,testing v| [« >+ =2 |E] E] Cas i
SI m u Ita neo USIy you Ca n : a_‘ My Compu.... ] bo?l.cfx 2] dvleakz 001 res ( [ keep current cases loaded
@] boil.def @] dvleakz_00z.res
) . . ) mptooley @] boil.gtm @] InterfaceBC_test.def CIpEn in new view
— Multi-select files when loading (5] ConbustorEDMchx ] nof ineic et
|@] CombustorEDM, def @] Pipevalve.cfx [ Edit case names
|@] CombuskorEDM.gtm j
— Or enable the Keep current cases loaded 2 sty o cions
tog g I e 3 EE:;E::EEI‘_QSTL.CFX Clear user state before loading
|2] conskant_T_sub.def “oE IMaintain camera position
|@] ronstank_T_sub.gtm @] Qadefect3zaad.chx
@] constant_T_sub_001.res @] QAdefect3ze6d.atm Load particle track data
@] CurlTest.def @] RadialProfile, cFx
. : . CurlTest_001, RadialProfile, def f iy i H H
° E ach fl Ie IS S h Own Se pa rate | y I n th e 3 d:l;aiSZ.ch res 3 R:d::lP:EF:I:_ﬂEI.res CFX run histary and mulki-configuration options
. . |9 dvleakz.dsf @] rotating_disk_002.res ) Load anly the last results
Outllne tree a n d th e Vle Wer @] dvleakz.gtm @] SolidConductivity, def (@ L) st sy
< | >
— — A cinala Fara
-||B&| Sync cameras
Outling | Variables || Expressions || Calelat ~ » | *]k |§| e @l G—l @ ﬁ; m :: 5

— All Views move the
same

. ﬁ| Sync objects

— The visibility of all
User Locations and
Plots is the same

ANSYS, Inc. Proprietary

= @ Cases ~
BE Case Cormparison
?E Pipe¥alve_001
= (3 Pipevalve
P ripevalve Default
it SymP
D€ inlet
CIPE outlet
9% pipe wal
[]ZS ResPT for Sand Fully Coupled
H a Res PT for Sand COne Way Coupled,
[§3] Mesh Regions
W
= & Defaulk Domain
J£ Default Domain Default
[P inlet W
1P outlet
D% pipe wal
I% symp
[[J 25 ResPT for Sand Fully Coupled
O a Res PT for Sand Cne Way Coupled
[&] Mesh Regions

= . User Locations and Plots v

¥Yiew1l - Pipe¥alve_001 ~

ANISY'S

/

\\

7] ¥iew2 - PipeYalve_002 ~

Release 13.0
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F l |€S Customer Training Material

@ Load Results File
Lookin: IGE_SLI & &k 185 = W nesuls file option
® Res u Its = (E wdatirichs B Replace current results
|- CombustarEDM_002 nxfallnf.de  audt -
— ANSYS — CFD Post can read ANSYS Srimenr ol el S
- CombustarFlamelek_0035 Axia Ini_0C SeLin  direction
results for temperature, velocity, S . e
. . |ymeshes iallni_
acceleration, magnetic forces, stress, e Qen;mit I~ Offstin deecon
. . Mew Folder ¥ BluntBody?
strain, and mesh deformation Sp— aussiecot. -Adiena actons
el [Flcatconin [~ Clear user state before lnading
|Zhwinnt CircYentIni
[V Maintain camera position
® I m po rt Fle pame: l— ’?_II |V Load particle track data
— Locations — .csv files which contain rhobes: [AReods] ool |
. . . . Hell
point data which defines a polyline e /

or surface

— 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

ANSYS, Inc. Proprietary Release 13.0
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Files

Customer Training Material

» Session

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

Session Insert  Tools

%; Play Session...

3 Pew Session...

— Session recording in CFX Command Language ao
(CCL) ok Start Recording
.!. Stop Recaording
° State File Edit Session Insert Tools Help
— Saves a snapshot of all objects Load Reslts. .. Chri+L
— Excludes actions (e.g. file output) Clase Chrl+w
‘G | Load State... Chrl+0
- Macros o Save State Chrl+5
Eng Save Skate As..,

— Useful for automating tasks.

Macro Calculator

Macro Compressar PerFDrmanceLI ﬁrl

Inlet Region R1 Blade
Outlet Region F:1 Blade
Rotor Bladeds) F:1 Blade

Machine fvic

ANSYS, Inc. Proprietary Release 13.0
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