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NS a@ Introduction

Lecture Theme:

All CFD simulations follow the same key stages. This lecture will explain how
to go from the original planning stage to analyzing the end results

Learning Aims:

You will learn:
* The basics of what CFD is and how it works
* The different steps involved in a successful CFD project

Learning Objectives:

When you begin your own CFD project, you will know what each of the steps
requires and be able to plan accordingly
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What is CFD?

Computational Fluid Dynamics (CFD) is the science of predicting fluid flow, heat and
mass transfer, chemical reactions, and related phenomena.

To predict these phenomena, CFD solves equations for conservation of mass,
momentum, energy etc..

CFD can provide detailed information onthe  CFD is used in all stages of the engineering

fluid flow behavior: process:
* Distribution of pressure, velocity, temperature, etc. ° Conc.eptual studies of new designs
* Forces like Lift, Drag.. (external flows, Aero, Auto..) ° Det‘f‘”l?d product development ——
* Distribution of multiple phases (gas-liquid, gas- * Optimization
solid..) * Troubleshooting
* Species composition (reactions, combustion, * Redesign
pollutants..) : : - - .
o IMUCHE N CFD analysis complements testing and experimentation by reducing

total effort and cost required for experimentation and data acquisition
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ANSYS How Does CFD Work?
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ANSYS CFD solvers are based on the finite volume method
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* Domain is discretized into a finite set of control volumes Control e
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* General conservation (transport) equations for mass, momentum, energy,
species, etc. are solved on this set of control volumes

Continuity

A A 74 X momentum

~ =@l ~" | - ~ -\ ~ < Y momentum
Unsteady Convection Diffusion Generation Z momentum
Energy
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* Partial differential equations are discretized into a system of algebraic equations

* All algebraic equations are then solved numerically to render the solution field
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WSS Step 1. Define Your Modeling Goals

What results are you looking for (i.e. pressure drop, mass flow rate), and how will they be used?

What are your modeling options?
— What simplifying assumptions can you make (i.e. symmetry, periodicity)?
— What simplifying assumptions do you have to make?
— What physical models will need to be included in your analysis

What degree of accuracy is required?
How quickly do you need the results?

Is CFD an appropriate tool?
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Step 2. Identify the Domain You Will Model

6

How will you isolate a piece of the complete physical s 4
system?

Where will the computational domain begin and
end?

Can it be simplified or approximated as a 2D or axi-
symmetric problem?

Do you have boundary condition information at these
boundaries?

Can the boundary condition types accommodate that
information?

Can you extend the domain to a point where reasonable
data exists?

as Part of a Larger
System (not modeled)

Domain of interest
isolated and meshed
for CFD simulation.

2
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Step 3. Create a Solid Model of the Domain

How will you obtain a model of the fluid region? _L£
* Make use of existing CAD models? '
* Extract the fluid region from a solid part?
* Create from scratch?

Can you simplify the geometry?

®* Remove unnecessary features that would complicate meshing
(fillets, bolts...)?

* Make use of symmetry or periodicity?

Original CAD Part

— Are both the flow and boundary conditions symmetric / periodic?

Do you need to split the model so that boundary conditions or
domains can be created?

Extracted
Fluid Region
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WSS Step 4. Design and Create the Mesh

8

What degree of mesh resolution is required in each region of
the domain?

® Can you predict regions of high gradients?

— The mesh must resolve geometric features of interest and capture
gradients of concern, e.g. velocity, pressure, temperature gradients

* Will you use adaption to add resolution?

What type of mesh is most appropriate?

* How complex is the geometry?

* Can you use a quad/hex mesh or is a tri/tet or hybrid mesh suitable?
* Are non-conformal interfaces needed?

Do you have sufficient computer resources?
* How many cells/nodes are required?
* How many physical models will be used?
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Step 5: Set Up the Solver

For a given problem, you will need to:

* Define material properties
- — Fluid
— Solid
. — Mixture
o * Select appropriate physical models

— Turbulence, combustion, multiphase, etc.

For complex problems solving a * Prescribe operating conditions

simplified or 2D problem will provide _ o

valuable experience with the models * Prescribe boundary conditions at all boundary zones
and solver settings for your problem in o

_ Provide initial values or a previous solution
a short amount of time

® Set up solver controls

® Set up convergence monitors
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Step 6: Compute the Solution

Residuale The discretized conservation equations are solved
G iteratively until convergence
Te+ll 94 y—velncit¥
I —z-veloc .
oy ey Convergence is reached when:
] epsilon ®* Changes in solution variables from one iteration

102 - to the next are negligible

— Residuals provide a mechanism to help
monitor this trend

® OQOverall property conservation is achieved
— Imbalances measure global conservation

] ®* (Quantities of interest (e.g. drag, pressure drop) have reached
1e-06 steady values

— Monitor points track quantities of interest

1e-03 o

1e-04

1e-05 o

1e-07

TR, @ The accuracy of a converged solution is dependent upon:

A converged and mesh-independent > Approprlfateness and accuracy of physical models
®* Assumptions made

SO./UtIOI’) Qn a Well-posejd prqblem ®* Mesh resolution and independence
will provide useful engineering B rical errors
results!
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Step 7: Examine the Results

e N /ANSYS Examine the results to review solution and extract
B — . — useful data
*3&' S * Visualization Tools can be used to answer such questions

as.

— What is the overall flow pattern?

— Is there separation?

— Where do shocks, shear layers, etc. form?
— Are key flow features being resolved?

* Numerical Reporting Tools can be used to calculate
guantitative results:

Forces and Moments

Examine results to ensure correct physical behavior and
conservation of mass energy and other conserved — Average heat transfer coefficients

quantities. High residuals may be caused by just a few — Surface and Volume integrated quantities

poor quality cells.
— Flux Balances
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Step 8: Con5|der Revisions to the Model

Are the physical models appropriate?
* Isthe flow turbulent?

* Isthe flow unsteady?

* Are there compressibility effects?

* Are there 3D effects?

Temperature
Plane 1

!' 3.530e+002

r 3.380e+002
r 3.230e+002

r 3.080e+002

i 2.930e+002

K]

Are the boundary conditions correct?

* |s the computational domain large enough?
* Are boundary conditions appropriate?

® Are boundary values reasonable?

Is the mesh adequate?

* Does the solution change significantly with a refined mesh, or is the
solution mesh independent?

* Does the mesh resolution of the geometry need to be improved?
* Does the model contain poor quality cells?

High residuals may be caused by
just a few poor quality cells
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Use CFD with Other Tools to Maximize its Effect

ANSYS

CAD Geometry

Problem Identification

Pre-Processing Thermal Profile on Windshield

Final Optimized Design
Automated Optimization of
Windshield Defroster with
ANSYS DesignXplorer

9. Update Model

Post Processing

I g Prototype Testing Manufacturing
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Summary and Conclusions

14

Summary:

All CFD simulations (in all mainstream CFD software
products) are approached using the steps just described

Remember to first think about what the aims of the
simulation are prior to creating the geometry and mesh

Make sure the appropriate physical models are applied in
the solver, and that the simulation is fully converged (more
in a later lecture)

Scrutinize the results, you may need to rework some of the
earlier steps in light of the flow field obtained

What Next:

Trainer will now demonstrate Fluent in action

—

N

. Define Your Modeling

Goals

. ldentify the Domain You

Will Model

. Create a Geometric

Model of the Domain
Design and Create the
Mesh

. Set Up the Solver

Settings
Compute the Solution

. Examine the Results
. Consider Revisions to the

Model

2
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Appendix
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ANSYS
A Workbench

Fluid Dynamics

E Fluent

Help

Meshing

Remote Solve Manager
Utilities

In the Windows Start Menu
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Fluent Launcher E@
ANSYS Fluent Launcher
Dimension Opfions
2D + | Double Precision
@) 3D Meshing Made

Display Options
/] Display Mesh After Reading

Processing Options
@) Serial

/| Embed Graphics Windows Parallel

/| Warkbench Color Scheme

[=IShow Fewer Options

General Options | Perallel Sefings | Seheduler | Environment
Version

[*] [7] PresPast only

Wotking Directory -
C\Temp E |£\
Fluent Root Path

C:\Program Files\ANS'S Inclv160%uent

B E =

Use Journal File

oK | [ Defauit | [ Cancel | [ Help <

Fluent Launcher

ANSYS Confidential

Launching ANSYS Fluent: Standalone

ird-@e Eraas Qi -O-|m-
General L Hed =
Mesh
Scae. Check
Deplay.

Report Quaky Pl

Type Veiooty Formulation
O/ Pressure-fased (@ Absoute
Densty-Based ) Rebiive

Tme
o steady
Transent

Graviy
A

1 Pasammoters & Customiai

>gmzlz

id name type material
z i fluid air
3 periodic-uall-l periodic

6 outlet pressure-outlet

5 inlet pressure-inlet

13 wall-blade-p! all

11 wall-blads 21l air
8 shroud uall air

T hub wuall air
9 interior-9 interior

17 periodic-uall-2 periodic

Interactive file 1/0
*Mesh File: .msh
*Case File: .cas
*Data File: .dat

Fluent GUI
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#\ Unsaved Project - Workbench

File View Tools Units Extensions Help

(D)) =R H projet

G tmport.... ‘ Reconnect [¢] Refresh Project % Update Project
|E| Analysis Systems ‘ -
@ DesignAssessment

2 Designer Circuit

%# Designer Circuit Netlist

& DesignerEM

(@) Electric

[ ExplicitDynamics

& Fluid Flowi- BlowMalding (Polyfiow)

o Fluid Flow- Extr n{Polyflow)
{Foly )

Y Linear Buckling (Samcef)
(i) Magnetostaic

Bl Maxwel 20

Bl Maxwell 30

EH Modal

@i Modal (samcef)

- A

1
2 @ Geometry ? .
3§ Mesh =
4 | setup F .
5 |3 solution )
6 |@ Results T4

Fluid Flow (Fluent)

& Q3D 2D Extractor
@ 03D Bdractor
fljy Random vibration

D

filll ResponseSpectum
=] Rigid Dynamics

L ool
jin]

Type

@ RMprt
[l simplarer
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WSS Launching ANSYS Fluent: Workbench System

Setup

*Reads in mesh from upstream “Mesh” cell
*Reads current settings saved in “Setup” cell
*No solution data read in

*To solve solution must first be initialized

Solution

*Reads in current solution data
*Case & Data files
*Solution can be continued on

Workbench Automated File Management

ANSYS Confidential



WSS Launching ANSYS Fluent: Workbench Component

N Unsaved Project - Workbench

File  View Tools Units Extensions Help

@ Project

ljjlmpor!:... | Reconnect Refresh Project # Update Project - A
Toolbox 1

=2 Transient Structural L

4 Transient Structural {Samcef) 2

ﬂ Transient Thermal

ﬂ Transient Thermal (Samcef) 3

- A Edit...
.. g,
%C:mtp:lent Systems ; g Register Startup Scheme File...
% Autodyn
4 i @ s 7 \ Double Click to laliinibon '
) CFX

& Engineering Data =3 Duplicate

(¥ BxplicitDynamics(L5-DYNA Export) ed it o r Right CI iCk / Transfer Data From New 4

External Data

@ Bdernal Model Transfer Data To New >
Feedback Tterator
g :nitetEIementMndeler j Update
uen
E Fluent {with TGrid meshing) Clear Generated Data
Q Geometry .
@ 10 0o [£] Refresh

Reset
A Mechanical APDL
@ Mechanical Model -Elltl Rename
Mesh .
% Microsoft OfficeExcel Properties
Messages -
w5 Palyflow-Blow Molding A Quick Help

g E—— essoges IR
@ e —
Workbench Automated File Management
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ANSYS
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ANSYS Fluent GUI
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WSS ANSYS Fluent Workflow

Tree Guides Basic Workflow

o0 Models H :
G Metors * Read and check mesh (scale if needed in standalone mode)
+ﬁ Cell Zone Conditions © Select PhySicaI MOdE'S
+-JJ¥ Boundary Conditions ° Energy
e s * Turbulence
_ @ Solution * Multiphase
..... @ Solution Methods O soooooooooas
..... & Soluton Controls *  Create/Assign Materials
+ :q:::iz;slnitialization : ASSign Ce" & Boundary conditions
+;1u Calculation Activities ° Choose Solver Settings
3} Run Calculation * Create Solution Monitors
R e * Initialize Solution
£ FT] Animations *  Run Calculation
H{R, Plots *  Post-Process Results
+{:I> Reporis

+-8% Parameters & Customization
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WS4 ANSYS Fluent File Structure: Standalone

. User is responsible for reading and writing files via the GUI

Files are not automatically saved if the GUI is closed

Mesh File (.msg, .msh.gz)
* Mesh file only

Case File (.cas, .cas.gz)
* Mesh + Solution Settings

Data File (.dat, .dat.gz)
e Solution Data
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ANSYS Fluent File Structure: Workbench

Files are automatically loaded upon launching

. Files can be manually imported also
* Initial Case File

* Final Solution File ........
. Files are automatically saved by Workbench if the GUI is closed
. Mesh File (.msg, .msh.gz) § Mesh v
* Mesh file only
. Settings File (.set) §& setwp vy
» Settings + Mesh = Case
. Case File (.cas, .cas.gz) @5 Solution v
* Mesh + Solution Settings
. Data File (.dat, .dat.gz) @5 Solution 7 4

e Solution Data

22 © 2015 ANSYS, Inc. February 13, 2015
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WSS  Auxiliary Operations

* The definition of models, material properties, boundary conditions
and cell zone conditions is a fundamental part of setting up any CFD
simulation in Fluent

* There are some additional auxiliary operations that may be generally
very useful when setting up a simulation in Fluent

— Polyhedral mesh conversion

— Text User Interface (TUI)

— Journal files

— Reading and writing data profiles
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ANSYS Polyhedral Mesh Conversion

* A tetrahedral or hybrid grid can be converted to
polyhedra in the Fluent GUI (not in ANSYS Meshing).

— Generate a tetrahedral mesh then convert inside Fluent.

— Advantages

* Improved mesh quality.

* Can reduce cell count significantly.

* User has control of the conversion process.
— Disadvantages:

* Cannot be adapted or converted again.

* (Cannot use tools such as skewness-based smoothing or extrude
to modify the mesh.

— Laplacian and quality-based smoothing can be used as an alternative

* Two conversion options are available in the Mesh
menu:

Mesh > Polyhedra > Convert Domain

— Convert all cells in the domain (except hex cells) to
polyhedra

* Cannot convert adapted meshes with hanging nodes

— Convert only highly skewed cells to polyhedra
Mesh > Polyhedra > Convert Skewed Cells
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WS Text User Interface

O M OSt G U I CO m m a n d S h a Ve a El L04_postprocess_demo_symmetry Fluent [3d, dp, pbns, ske] \EHE"@I
CO rres po n d i ng TU I CO m m a n d . Eile Mesh Define Solve Adapt Surface Display Report Parallel View Help

irA-Ee([Eraasier@E-0-|ie-m- -

— Press the Enter key to display the 5@ soup general [ Contows of i Tempe -
command set at the current level. 3 o pE————
aterials Scale... Chedl Report Qua 3.11e02
— g moves up one level. 37 o o | osper.. | o
B Dynamic Mesh Solver s.mjz
— Some advanced commands are only || e ey — s
available through the TUI. R ooy o OReaive e

201402
Time 3006402

@) Steady 299402

a ities Transient 2880102 l

; Run 2872402

* The TUI offers many valuable s = — I Foa o
benefits: 3 pimatons ot

— Journal (text) files can be 8 Porameters & Cusomizaton | codue i
constructed to automate repetitive aninate/ Tterate set/ -
tasks. itities T paten

— Fluent can be run in batch mode, /s0lue> q
with TUI journal scripts set to > define
automate the loading / Jdefines
modification / solver execution and O aporating-condi tians/
postprocessing. aumamic-meshy brofites,

— Very complex models can be set Injectiongy T cpLimEerT Selution-strategy/
using a spreadsheet to generate the mesh-inter faces/ unite
TUI Commands. mixing-planes/ user-defined/ [

/define> m

< m 3
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WSS Sample Fluent Journal

* Ajournalfile is a text file which contains TUI

* Note that the Fluent TUI accepts abbreviations

®* Fluent text commands listed in the ANSYS
Documentation: FLUENT->Text Command List

26

commands which Fluent will execute
sequentially.

of the commands for example,
- rcd Reads case and data files
- wed Writes case and data files

© 2015 ANSYS, Inc. February 13, 2015

; Read case file

rc example.cas.gz

; Initialize the solution
/solve/initialize/initialize-flow
; Calculate 50 iterations

it 50

; Write data file

wd exampleb0.dat.gz

; Calculate another 50 iterations
it 50

; Write another data file

wd examplelO0.dat.gz

; Exit Fluent

exit

yes

Sample Journal File

ANSYS Confidential




WSS Launching ANSYS Fluent: Batch Mode

ANSYS Fluent can be run in batch mode in conjunction with a journal file

See User Guide for more details
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Scaling the Mesh and Selecting Units

* When Fluent reads a mesh file (.msh),
all dimensions are assumed to be in
units of meters

— If your model was not built in meters,
then it must be scaled

— Always verify that the domain extents
are correct

 When importing a mesh under
Workbench, the mesh does not need
to be scaled; however, the units are
set to the default MKS system

* Any “mixed” units system can be used
if desired

— By default, Fluent uses the Sl system of
units (specifically, MKS system

— Any units can be specified in the Set
Units panel, accessed from the Define
menu

28 © 2015 ANSYS, Inc. February 13, 2015

T Scale Mesh

min (mm) o9 49023 xmax (mm) [5q 55

Domain Extents Scaling

(?,' Convert Lnits
() specify Scaling Factars

min {mm) [31 aga7g fmax (mm) [31 ggg7q Mesh Was Created In

m v
Zrin {rom) [ g Zmax (mm) [ 25 o772
Wiew Length Unik In |
mm v ’7

Quantities Units
specific-hieat Al Lk
stefan-boltzmann-constant
surface-density r
surface-tension f
surface-tension-iradient
temperature-inverse
temperature-difference Factar [y
thermal-conductivity
thermal-resistivity Offset
thermaophoretic-dif Fusivity EEERE
kime bt

[New...] [ Lisk ] [Close ] [ Help ]

Setk All to

efaul

=N
ok
=

british

cgs
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Reordering and Modifying the Grid

29

The grid can be reordered so that neighboring cells are near each other in the zones
and in memory
— Improves efficiency of memory access and reduces the bandwidth of the computation
— Reordering can be performed for the entire domain or specific cell zones.
Mesh > Reorder > Domain Mesh > Reorder > Zones

— The bandwidth of each partition in the grid can be printed for reference.
Mesh > Reorder > Domain

Face and cell zones can be modified by the following operations in the Mesh menu:
— Separation and merge of zones

— Fusing of cell zones with merge of duplicate faces and nodes

— Translate, rotate, reflect face or cell zones

— Extrusion of face zones to extend the domain

— Replace a cell zone with another or delete it

— Activate and Deactivate cell zones
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FY @ ANSYS Fluent: Detailed Workbench File Structure

#\ file_structure_single_run - Workbench
Fie View Tools Units Extensions Help
@ Project
] Import.. | Reconnect [#] Refresh Project ## Update Project
Toolbo: - Rx ect Sche - B oX
UM Explicit Dynamics "
(& Fluid Flow (CFX)
(& Fluid Flow (Fluent)
(9 Harmonic Response
g IC Engine
(i) Magnetostatic 2 | @) Geometry v 4
i Modal 3@ Mesh -
il Random Vibration 4 | @ setup v 4
il Response Spectrum 5 @ Solution v 4
e Rigid Dynamics ) .
4 Static Structural 5 |@ Results v 4
(1] Steady-State Thermal Case B Run 0256 302
@) Thermal-Electric
G Throughflow
Throughflow (BladeGen)
fed Transient Structural
Transient Thermal &
Turbomachinery Fluid Flow
‘EI Component Systems |
@ autodyn
@ crx
& Engineering Data A & £ © h
I Explicit Dynamics (LS-DYNA Expo 1 Name v| CdD -~ | Sze ~ Type b’ Location b
External Data 2 | % designPoint.wbdp 151 KB | Workbench Design Point Fie dpo
g Edetmzl‘ Mwe{‘M del 3 | I\ fie_structure_single_run.wbpj 355 KB | Workbench Project Fie D:\Workbench Projects
inite Elemen odeler
B Fluent 4 | @ ebow.cst A6 29KB | CFD-Post State Fie dpO\FFF\Post
I Fluent (with Fluent Meshing) 5 |E FFF-2-00222.dat.gz AS 12 MB | FLUENT Data Fie dp0\FFF\Fluent
6 -2.0a5.02 se Fi pi uen
g ey B Frr2 AS 3MB | FLUENT Case Fie dpO\FFF\Fluent
N\ Mechanical APDL 7 | FFF-Setup-Output.cas.gz Ad 3 MB | FLUENT Case Fiie dpO\FFF\Fluent
@ Mechanical Model 8 |E FFrset A4 16 KB | FLUENT Model File dp0\FFF\Fluent
@ esh 9 FFF.mshdb A3 1MB | Mesh Database Fie dpo\global\MECH
[ Microsoft Office Excel P
© Results - | 10 [[] FFR.msh A3A4 7 MB | Fluent Mesh Fie dpO\FFRMECH
[T View Al / Customize... | | 11 | @ FFF.agdb A2 2 MB | Geometry Fle dp0\FFF\DM
& Ready 7 Show Progress ““A show 3 Messages

30 © 2015 ANSYS, Inc. February 13, 2015 ANSYS Confidential



I @ File Structure

A [Fes

-
A
1 1 Name b/
2 w Geometry v 2 | designPo'lnt.wajp
3 |\ fie_structure_single_run.wbpj
3 §® Mesh v 4 |® ebow.cst
4 ﬁ Setup v P 5 FFF-2-00222.dat.gz
6 FFF-2.cas.gz
5 Solution ' P 7 FFF-Setup-Output.cas.gz
6 @ Results v B i
9 | (@ FFF.mshdb
Case B Run 0256 300 10 | FFF.msh
11 |@ FFFr.agdb
R
A B c D F
1 Name || =0 M S Type = Location
2 | %, designPoint.wbdp 151 KB | Workbench Design Point File dp0
3 |\ file_structure_single_run.wbpj 355 KB | Workbench Project File D:\Workbench Projects
4 @ elbow.cst AB 29 KB | CFD-Post State Fie dpO\FFF\Post
L FFF-2-00222.dat.gz AS 12 MB | FLUENT Data File dp0\FFF\Fluent
6 FFF-2.cas.gz AS 3 MB | FLUENT Case File dp0\FFF\Fluent
7 FFF-Setup-Cutput.cas.gz A4 3MB | FLUENT Case File dp0\FFF\Fluent
8 FFF.set Ad 16 KB | FLUENT Model File dp0\FFF\Fluent
9 |(@ FFF.mshdb A3 1 MB | Mesh Database File dpO\global\MECH
10 ||| FFE.msh A3.A4 7 MB | Fluent Mesh File dpD\FFF\MECH
11 |g@ FFF.agdb A2 2 MB | Geometry File dpO\FFF\DM
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XY@ Project Folder: File Structure

Mame
a Fluent in WE Training dpl
demo_files / user_files
demo_transient_files L | Jock
File_Structure_Single_Run_files | project_cache
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XY@ dpO: File Structure

e o o )i DM o— —e {j) FFF.agdb

. Fluento.\.
| | FFF.set

__| designPoint.wbdp MECH BEST
= -1.cas.gz

Post
=2 FFF-1-00032.dat.gz

. | FFF.msh

e FFF
.| FFF.mshdb

F#] Fluid Flow Fluent.cst
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NSl Change Settings + Extra Iterations

FFF o e l. DM
glebal . Fluento\. L_| FFF.set
.| designPoint.wbdp MECH “d) FFF-1.cas.gz
Post “d) FFF-1-00032.dat.gz

3 FFF-2.cas.gz

“dJ FFF-2-00052.dat.gz
=) FFF-2-00072.dat.gz
“J) FFF-2-00112.dat.gz
~4) FFF-2-00132.dat.gz
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Cell Associations

- ey

"B =% Fluid Flow (Fluent)

A B 2 R Geometry v 4
2 : 3 | g Mesh v 4

1 Name - bre) - 2 | §@ setup v .

MM i v B ——

3 23& designPoint.wbdp SS Run from S - F once

4 Q FFF-1.cas.gz Al I

5 B FFF-1-00032.dat.gz Al il

5 Q FFF-2-00072.dat.gz | a1 i <

- Bl FrF-2-00052.dat.qz | A1 B

8 EY FrF-2-00112.dat.gz | A1 B

g @® FFF.agdb A2

10 (2 FFF.mshdb A3

11 __| FFF.msh A3,A4

12 FFF.set Ag

13 =4 FFF-2.cas.gz AS

14 FFF-2-00132.dat.gz AS

15 &» Fluid Flow Fluent.cst Ad
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ISRl Modified Geom/Mesh

A B
1 Name >4 (igll =
"2 ,\ temp.wbpj
3 :K. designPoint.wbdp
a4 |BED Frricasaz At |
s |BEd FFF-1-00032.datgz Al |
[ _Q FFF-2.cas.qz Al ]
7 | B3 FrF-2-00072.dat.az | A1 I
8 | B FFF-2-00052.dat.gz [ a1 i
s |BE3 FFF-2-00112.dat.gz | A1 I
10 | By FFF-2-00132.dat.gz | a1 |
11 _J Solution.trn Al
12 @ FFF.agdb A2
13 (@) FFF.mshdb A3
14 || | FFF.1.msh A3,A4
15 FFF.set A4
16 residuals. fr.qz AS
17 FFF.1-3.cas.gz AS
18 &Y FFF.1-3-00032.dat.gz AS
S . Fkid slows it Ae .1 in file name indicates a mesh change

-# also changes to indicate a settings change
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Extra Iterations

2 | #N temp.wbpj

3 £X_ designPoint.wbdp

4 FFF-1.cas.gz Al

5 FFF-1-00032.dat.gz Al

6 FFF-2.cas.gz Al

7 FFF-2-00072.dat.gz Al

8 FFF-2-00052.dat.qgz Al

9 FFF-2-00112.dat.qz A1l
10 FFF.1-3-00032.dat.gz Al
11 FFF-2-00132.dat.gz Al
12 | __] solution.trn Al
13 | @® FFF.agdb A2
14 | (@) FFF.mshdb A3
15 | ]| FFF.1.msh A3,A4
16

= Current
19

20 &> Fluid Flow Fluent.cst AS
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IS <@l Change Settings

2 | N temp.wbpj

3 | 5X_ designPoint.wbdp

4 FFF-1.cas.qgz Al
5 FFF-1-00032.dat.gz Al
& L4 FFF-2.cas.gz Al
7 FFF-2-00072.dat.gz Al
8 FFF-2-00052.dat.gz Al
=] FFF.1-3.cas.qgz Al
10 FFF.1-3-00033.dat.qz Al
11 FFF-2-00112.dat.gz Al
12 FFF.1-3-00032.dat.qz Al
13 FFF-2-00132.dat.gz Al
14 ||| solution.trn Al
15 | @@ FFF.agdb A2
16 | (@) FFF.mshdb A3
17 ||_] FFF.1.msh A3,A4
18

19

20 Current
21

22 &> Fluid Flow Fluent.cst A
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Modified Geom/Mesh

.1 in file name removed: indicates a mesh change

-# also changes to indicate a settings change

2 I\ temp.wbpj

3 ‘K designPoint.wbdp

4 E FFF-1.cas.gz Al
5 =3 FFF-1-00032.dat.gz Al
5] FFF-2.cas.gz Al
7 FFF-2-00072.dat.gz Al
8 E3 FFF-2-00052.dat.gz Al
S g FFF.1-3.cas.qgz Al
10 ES FrFF.1-4-00058.dat.qz A1l
11 B3 FrFF.1-3-00033.dat.gz Al
12 Q FFF.1-49.cas.gz Al
13 B3 FFF-2-00112.dat.gz Al
14 E3 FFF.1-3-00032.dat.gz Al
15 E3 FFF-2-00132.dat.gz Al
16 J Solution.trn Al
17 @ FFF.agdb A2
18 ) FFF.mshdb A3
19 || FFF.msh A3,A4
20 FFF.set A4
21 residuals.fr.gz AS
22 FFF-5.cas.qz AS
23 FFF-5-00036.dat.gz AS
24 &> Fluid Flow Fluent.cst AB
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Y@ Extra Iterations

40
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Name - (ig“ =
2 A temp.wbpj
3 ":K_ designPoint.wbdp
4 Al
5 B FFr-1-00032.dat.gz Al N
(=3 g FFF-2.cas.qgz [ Al
7 EY FrF-2-00072.dat.qz [ a1
8 FFF-2-00052.dat.gz [ a1
=] g FFF.1-3.cas.gz | Al
10 E3 FFr.14-00058.dat.gz | a1
11 | B FFF.1-3-00033.dat.gz | Az
12 Q FFF.1-4.cas.gz ‘ Al
13 B3 FFF-2-00112.dat.gz [ a1
15 B3 FFF.1-3-00032.dat.gz [ a1
15 | B FFF-2-00132.dat.gz | a1
16 | B FFF-5-00036.dat.qz | a1
17 | B FFF-5-00037.dat.qz [ a1 ]
18 jSoluﬁon.trn Al ]
19 @ FFF.agdb A2
20 (%) FFF.mshdb A3
21 | | FFE.msh A3,A4
22 FFF.set A4
23 residuals. fr.gz AS
24 FFF-5.cas.gz AS
25 FFF-5-00038.dat.gz A5
26 &> Fluid Flow Fluent.cst A6
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XY@ Clear Old Solution Data

- A
1
2 i Geometry v o
3 | §P Mesh .
4 @ setwp v .
5 | Solution - 1
6 @ Results g Edit...
Continue Calculation
S5 Run fram 5§ _ _ _
Import Final
FQ Clear Old Solution Data
& Show Solution Monitoring
253  Duplicate
Transfer Data From New »
Transfer Data To New 3
F Update
Clear Generated Data
QE;'ES'-‘
Reset
EE Rename
Properties
Quick Help
Add Mote
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XY@ Cleared Solution Data

42

1 Name (ig“ -
2 A temp.wbpj

3 5&_ designPoint.wbdp

4 | B3 FFF-s-o00036.datgz far |
s | B FFF-5.00037.dataz AL
6 __] Solution.trn Al

7 §® FFF.agdb A2

8 (%) FFF.mshdb A3

9 __| FFF.msh A3,A4

10 FFF.set A4

11 residuals.fr.gz AS

12 FFF-5.cas.gz AS

13 FFF-5-00038.dat.gz AS

14 &> Fluid Flow Fluent.cst AS

© 2015 ANSYS, Inc.

Solution data associated with current settings is preserved
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NSl Solution Strategies

Settings can be changed via e

Hcase M Od ification” Com ma nds Solution Initialization

Run Calculation

Results | Create/Edit... |
Graphics and Animations | [J] Automatically Initialize and Modify Case
Plots

Initizlization: Initialize with Values from the Case

Reports Original Settings, Duration = 1

4 1 3

| Edit... |

Solution Animations

E Automatic Solution Initialization and Case Modification

Initialization Method ~ Case Modification |

Indicate how long to run with the original settings. Then define any modifications to the case settings and how long to run with each.

Defined Modifications [ (&
=

ctive Mame Commands Mumber of IterationsTime Steps

| Criginal Settings | | 1

v

(4[]

[ oK | |Define Macro... | | Cancel | Help |

wall-solid
solid
Done.

Preparing mesh for display...
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Y@ Solution Strategies

Settings can also be changed via the Project Schematic

- A b B b {2

2 i) Geometry v g M2 i) Geometry W g M2 ) Geometry v 4

3 @@ Mesh v g3 @ Mesh v g3 @ Mesh v 4

4 @ setwp v 4 4 @ setp v 4 4 @ setp v 4

5 |i@g Solution v 44— 5 [ Solution v 44— 5 [ Solution v 4

6 @ Results v 4 6 @ Results v 4 6 @ Results v 4
27 |[fd Parameters ; =7 |[5] Parameters ; =7 |[5] Parameters ;

ske, 1st order ske, 2nd order rke, 2nd order

[pd Parameter Set
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TSl Additional Information

// FLUENT in Workbench User's Guide // 2. Working With
FLUENT in Workbench // 2.15. Understanding the File
Structure for FLUENT in Workbench

// FLUENT in Workbench User's Guide // 2. Working With FLUENT
in Workbench // 2.15. Understanding the File Structure for
FLUENT in Workbench // 2.15.1. FLUENT File Naming in
Workbench
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