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Solver Execution

¢ The menus are arranged such
that the order of operation is
generally left to right.

BEE

T FLUENT [3d, pbns, eulerian, ske]

o Read and Scale the mesh flle. 1= Grid | Define Adapt  Surface |Display) Plot Report  Parallel  Help
Read » jht-duct ~
e Select physical models. wirte E i |
e Define material properties. g l ey
. . = Caontours...
o Prescribe operating Iepskte.  1ip_borthn Control | vectors..
COIlditiOIlS Hardcopy... Jard-bot¥om Inltléhze y Pathlines...
. ) Eatch Options. .. Models 13 I::i:;z: : Particle Tracks. ..
e Prescribe boundary Save layout | Mekerials...
Phases... Sweep Surface. ..

conditions.

Provide an initial solution.

Set solver controls.

Set up convergence
monitors.

Compute and monitor
solution.

+ Postprocessing

Feedback into the solver
Engineering analysis

© 2006 ANSYS, Inc. All rights reserved.

RSF...
Ezxik

U LE

conf

cont

cont

shell c
Done .

Operating Conditions. ..
Boundary Conditions. ..

rid Interfaces. ..
Dwnamic Mesh
Mixing Planes...
Turbo Topology...

Injeckions...

Cuskam Field Functions...

Profiles. ..
Units. ..

User-Defined

Particle History
Execute Commands, ..

Case Check. ..

Iterate...

Options...

Colarmaps.. .

Maouse Butkons. ..
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Text User Interface

¢ All GUI commands have a ELUENT. L34 pho. el _
. File @rid Define Sokve Adapt Surface  Display Plot Report Parallel Help
corresponding TUI command. wall-board-botton =
wall-board-ends
wall-duct-to
e Advanced commands are only all-chip :
available through TUIL. o
o Press the Enter key to display sall-duct oot ton-shadox
conc-solid-poar
the command set at the current il o
163\7631 shell conduction zones,
. Done.
e g moves up one level. e e EEEEEF’]
display/ parallel/ surfaces
exit plot/ view/
> | >
o FLUENT can be run in batch < >
mode or scripted using a journal o .
fil , : ¢ A TUI user guide is available on
HEe.  |File—{Write— Start Journal... .
the FLUENT User Services
File—Write— Stop Journal... Center.
File—~{Read|—Journal... www.fluentusers.com

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Using TUI commands

Some common operations are aliased to simple
TUI commands:

e 1s Lists the files in the working directory
e rcd Reads case and data files
e wcd Writes case and data files

e rc/wec Reads/writes case file
e rd/wd Reads/writes data file
e it [terate

TUI commands in a batch file can be used to
automate operations in a non-interactive mode.
The TUI commands file/read-bc and
file/write-bec can be used for reading and
writing the settings for a FLUENT session to and
from a file, respectively.

TUI commands can be used to toggle various
solver settings.
Add the . gz extension to case and data files to

write in compressed format and to decompress
upon reading in FLUENT.

© 2006 ANSYS, Inc. All rights reserved.

Sample Batch File

; Read case file

rc example.cas.gz

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

it 50

; Write data file

wd exampleb50.dat.gz

; Calculate another 50 iterations
it 50

; Write another data file

wd examplel(00.dat.gz

; Exit FLUENT

exit

yes

ANSYS, Inc. Proprietary
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Mouse Functionality

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

¢ Default settings

Display—Mouse Buttons...

Mouse Buttons : 5
e 2D Solver
Left mouse-rotate j
= Left button translates/pans (dolly) | e
*Ii[ | mouse-rotate
= Middle button zooms mouse-dolly
. Right|mouse-zoom
= Right button selects/probes mouse-roll-zoom
Probe |mouse-probe
e 3D Solver mouse-annotate |
= Left button rotates about 2 axes OK | Cancel| Help |

s 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.
e Right-click on the graphics display.

© 2006 ANSYS, Inc. All rights reserved.

ANSYS, Inc. Proprietary



@
Introductory FLUENT Notes Fluent User Services Center ANS i S

FLUENT v6.3 December 2006 www.fluentusers.com

FLUENT"

Reading the Mesh — Components

. . ¢ Node
¢ Components are defined in the Cell —pe
preprocessor and stored in the mesh file. Center
e Cell — The control volumes into which Face
the domain is discretized.
= Computational domain is defined by D Cell

mesh that represents the fluid and solid
regions of interest.

e Face — The boundaries of cells

Simple 2D Mesh

e Edge — Boundary of a face

e Node — Edge intersection / grid point

e Zone — Grouping of nodes, faces, and/or ol
cells. d
=

Node

NN

= Boundary data is assigned to face
Zones. Edge

X Face Cell
s Material data and source terms are
assigned to cell zones.

Simple 3D mesh

© 2006 ANSYS, Inc. All rights reserved. - ANSYS, Inc. Proprietary
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Reading the Mesh — Zones

B FLUENT [3d, pbns, ske]
File rarid Define Solve  Adapk  Surface Display  Plok Report Parallel  Help

441 mixed velocity-inlet faces, zone 7. A
i 38238 mixed interior Faces, zone 9.
Orlflce plate 13238 hexahedral cells, Zone 2.

orifice-plate-shadow | puizging. ..
grid,
materials,

wall x

interface, . "
Honidne. Define[> Boundary Conditions...
zones,
default-interior Boundary Conditions %]
inlet
outlet Zone Type
orifice-plate —t | default-interior inlet-vent A
orifice fluid intake-fan
wal} inlet interface
fluid orifice mass-flow-inlet

creating orifice-plate-5 orifice-olate outilow
chell conduction zoneg, p

Or|f|Ce (interior) o orifice-plate-shadow| | outlet-vent
| Mlﬁh pressure-far-field
: Il pressure-inlet
In | et . E . _ ressure-outlet
ﬂU|d (Cell ZOIle) symmetry

velocity-inlet
wall b

default-interior is the — "
zone containing all 6
internal cell faces
(not used).

Set... | Cupy...| Clnse| Help |

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Scaling the Mesh and Selecting Units

Scale Grid X
¢ When FLUENT reads a mesh, all Soale Factors__(Gnit Comversion ™
physical dimensions are assumed to be j:::% GChd“;ch;thlﬂ

in units of meters. T i
o If your model was not built in meters, DomainExtents N /

then it must be scaled appropriately.
e Verify that the Domain Extents are

¥min [in] I— Xmax [in] {4 1—
Ymin [in] |_g_gg9s6e52  Ymax[in] g 0066852

correct after scaling the mesh. il i /
Grid—Scale. .. Scale | Unscale| Close | Help |
¢ Any “mixed” units system can be used [EEEE X
. . Quantities Units Set All to
if desired. manr;?;:ts_mnc A : M
o By default, FLUENT uses the SI system Eg;f:r'“ﬂﬂf- L7
of units (specifically, MKS system). W i h:;%
e Any units can be specified in the Set ;?tsc:—sq?-?;ﬁv offset g
Units panel. st TmalG S
Define— Units... New..| List | Close| Help |

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Reordering and Moditying the Grid

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

Grid—|Reorder—> Domain Grid—|Reorder—>Zones

e The bandwidth of each partition in the grid can be printed for reference.

Gridi—|Reorder— Print Bandwidth

¢ The face/cell zones can also be modified by the following operations in the Grid
menu:

e Separation and merge of zones

e Fusing of cell zones with merge of duplicate faces and nodes
e Translate, rotate, reflect face or cell zones

e Extrusion of face zones to extend the domain

e Replace a cell zone with another or delete it

e Activate and Deactivate cell zones

© 2006 ANSYS, Inc. All rights reserved. 3-9 ANSYS, Inc. Proprietary
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Polyhedral Mesh Conversion

¢ A tetrahedral or hybrid grid can be converted Converting Mesh for DPW3-W1 Wing

in FLUENT 6.3 to polyhedra directly without
going through a preprocessor.
e Advantages
= Improved mesh quality.
m  Can reduce cell count significantly.
= User has control of the conversion process.
e Disadvantages:
= Cannot be adapted or converted again.
= Cannot use tools such as smooth, swap,
merge and extrude to modify the mesh.
Grid—{Polyhedra— Convert Domain
¢ Two conversion options are available in the
Grid menu:

e Convert all cells in the domain (except hex
cells) to polyhedra
= Cannot convert meshes with hanging nodes

»  HexCore mesh can be converted using the
tpoly standalone utility.

e Convert only highly skewed cells to
polyhedra

Grid—>Polyhedra— Convert Skewed Cells

ANSYS, Inc. Proprietary
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Profile Data and Solution Data Interpolation

. . . Options
o FLUENT allows interpolation of selected variable * Define New Prafiles
. " \Write Curren efined Profiles
data on both face zones and cell zones by using e N
profile files and data interpolation files, int_interior1 | [Static Pressure _ ~]
. !nterface:duct Pressu_re Coefficient
respectively. imerior 16 Absolute Pressure
. . . otal Pressure
e For example, a velocity profile from experimental Symmety 1 1F—letlalt!|\::e Total Pressure
data or previous FLUENT run at an inlet, or a solution Symmetns Density Al
. . Symme € Velocity Magnitude
interpolated from coarse mesh to fine mesh. velocitymietduct | FATTET
velocity-inlet-plenum| [N ELTHLYS
wall-11 Z ¥eloci
wall-15 Axial Velocity
. . . . . . wall-18 Radial Veloci
« Profile files are data files which contain point data Tangentil \Ire‘?{,gm -
. . elative Yeloci agnitude hd
for selected variables on particular face zones, and | | |
. . . Write... Close Hel
can be both written and read in a FLUENT session. :
File—Write— Profile... Options Fields =)
" Read and Interpolate _'I?ress'-"et
. . . - EMmMperature
File—={Read—> Profile... @ Gtz ity
Cell Zones | =| |Turbulent Kinetic Energy
« e . . . . e —1 [ ¥ Velocity
¢ Similarly, Interpolation data files contain discrete e ¥ Velocity

data for selected field variables on particular cell
zones to be written and read into FLUENT.

File— Interpolate...

Write...| Close| Help |

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Models Available in FLUENT 6

FLUENT"

¢ Fluid flow and heat transfer
e Momentum, continuity, energy

equations o
e Radiation e
o Turbulence -’L“Nmr

e RANS-based models (Spalart- ,
Allmaras, k—¢, k—®, Reynolds stress) =7

e Large-eddy simulation (LES) and
detached eddy simulation (DES)
+ Species transport

¢ Volumetric reactions
e Arrhenius finite-rate chemistry
e Turbulent fast chemistry

= Eddy Dissipation, non-Premixed,
premixed, partially premixed

e Turbulent finite-rate chemistry

s EDC, laminar flamelet,
composition PDF transport

e Surface Reactions

Temperature Contours for Kiln Burner Retrofit

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Models Available in FLUENT 6
¢ Multiphase flows __ fnlet outet |

e Discrete Phase Model (DPM)

e Volume of Fluid (VOF) model for
1mmiscible fluids

e Mixtures .
. . . Contours of Oil Volume Fraction Water Oil
e Eulerian-Eulerian and Eulerian-granular in a Three-Phase Separator outlet outlet

e Liquid/Solid and cavitation phase change

¢ Moving and deforming mesh
e Moving zones

= Single and multiple reference frames
(MRF)

=  Mixing plane model
= Sliding mesh model
e Moving and deforming (dynamic) mesh
(MDM)

¢ User-defined scalar transport equations

Courtesy Ford Motor Co.

Pressure Contours in a Squirrel Cage Blower

© 2006 ANSYS, Inc. All rights reserved. - ANSYS, Inc. Proprietary
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Setting Material Properties

¢ Material properties can be set and
modified in FLUENT, for fluids, solids,
mixtures and particles.

o FLUENT provides a standard database of
materials and the ability to create a
customized user defined database.

¢ Physical models may require inclusion of

additional materials and dictate which
properties need to be defined.

e Additional materials and mixture
properties in gas phase combustion

e Emissivity and absorbtivity for radiation
e Thermal conductivity for heat transfer
o Diffusivity for mass transfer

¢ Material properties can be customized,
directly as functions of temperature, or
using a user defined function as a
function of other variables.

© 2006 ANSYS, Inc. All rights reserved.

Define—>Materials...

Materials

Name Material Type

FLUENT"

Order Materials By

|mixture—temp1ate mixture

Chemical Formula
| fluid

inert-particle

j * Name

B Chemical Formula

Fluent Database... |

User-Defined Datab |

solid
|

Properties

Mixture Species |names

Density fkg/m3) |incompressihle—ideal—gas

Cp litkg-K |mixing—|aw

Thermal Conductivity [wim-k] |constant

\a.ausu

Change{Create | Delete |

Close

ANSYS, Inc. Proprietary
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Materials Databases

-
¢ FLUENT materials database —

Name Material Type Order Materials By
. lair fluid || * Name
e Provides access to a number of |5 Luem Chuid Materiats e et
pre-defined fluid, solid and | T h>
. . £ User-Defined Database...
mixture materials. | J‘@J'
. . Properties
e Materials can be copied to the Density (kg3 frogmeees e —— =
case file and edited if required. Fluent Database Materials
. cp Fluent Fluid Materials =] =| Material Type
¢ Custom material database: D chion et BTl S o
acetone [c3|_150] solid |
e Create a new custom database Of || Thermal Condustivity ( | 2cetybebloride [ch3e<orel TRm—
. . . acetylene [c2h2] b
material properties and reaction 8| >
. . . Yiscosity (kg e : :
mechanisms from materials in an i
existing case file for reuse in | E -
different cases e |
e Custom databases can be created, || E
accessed and modified from the | o
standard materials panel in |
FLUENT. | | EE
| -l
| i iYE | Copy | Close| Help i

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Setting Operating Conditions

& Operating conditions set the reference Define—=—Operating Conditions...
values for FLUENT calculations: s atine Coniimne
e The Operating Pressure with a Reference Pressure ety
Pressure Location sets the reference value or | 2rerating Pressure fpascal) | v Gravity .
11 81325 Gravitational Acceleration

baseline for calculating gauge pressure.

Rgference Pressure Lucatinn X [mfs2) |B

= Set operating pressure close to the mean X(in) [0 Y (ms2) [-9 g1
pressure in the domain. ¥ (i) [g Z imis?) [
e The Gravity vector is used to calculate Zrlfo o
gravitational forces. Operating Temperature (K

288.16

e The Operating Temperature sets the reference
value of .temperature t.0 calculate buoyancy % Gsecilid Oharalis Donai
forces with the Boussinesq model. Operating Density (kg/m3]

o The Specified Operating Density sets the 1225
reference value for flows with widely
varying density.

Variable-Density Parameters

0K ‘ Cancel] Ht:lp|

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Solver Execution — Other Lectures

Boundary Conditions

Zone
default-interio

fluid Solution Controls @
inlet
orifice | Equations £| =| Under-Relaxation Factors
orifice-p| [F=FH r _
orifice-p| (AT Solution Initialization @ o
DL“IIIEt Energ lterate @
wa
Cumpute AL Residual Monitors Time
inlet 7 A G 2
Options Storage Plottiy Time Step Size [s] |B.BS
v Pri : lterations 1900 ﬂ Mumber of Time Steps [100 i‘
Pressure-Velocity Couplin Initial Yalues ¥ Plot i } .
[SIMPLE Normalization €ra | Time Stepping Method
| Sauge Bresan| [ MNormalize ¥ Scale A * Fixed
—— | " Adaptive
] x ¥Yel Convergence Criterion o .
|ahsu|ute j Options
ke Check Absolut
; : o Kot v Data Sampling for Time Statisticsi
Residual Monitor Convergence Criteria o S I
_ ampling Interva =
Z Vel continuity W rd a.881 i - E‘

lm 2 4 L lteration

Init | Resel |[y-velocity W 3 8.801 MaxlteratiunsperTimeSteplzﬂ il
- —_—
v

|Z‘U91001t9 v |B'“B1 Reporting Interval (4 il
|energy i TEhe UDF Profile Update Interval " il
’ Phy81ca-l mOdelS 014 | Plot | Flt:nnrm| Cancel
discussed on Day 2. Ilerate‘ Apply ‘ Close ‘ Help J

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Post Processing

File Grid Define Solve .ﬁ.dapt[SurFace“ Display“ F‘Iu:ut"Repu:urt]Parallel Help

¢ Many post processing tools are

available in FLUENT: ] ii 1
Zane. ..
e Surface creation Partition... — Summary...
Wi Plok, ..
. Paint... Cank ) Fluxes...
o Dlsplay types LinefRake... Vz:t;rjs_ |';|i||setogram... Farces...
. . Plane... Pathlines. .. Projected Areas...
([ Rendel‘lng Optlons CQuadric, .. P:rticul-l:'sl'racks... :I;.ls-ill:llll.lals Surface Integrals...
Wolume Integrals. ..

e Plots of solution data Iso-Surface. . Discrets Fhase

Sween Surface. ..

Iso-Clip...
e Flux reports and Integral — e ——
calculations Hanage... Optians. .

¢ Post processing functions typically ——
operate on surfaces, which can be ST
automatically created by FLUENT from
existing zones or by the user.

¢ For more information, please refer to the web-based lecture, “Post-Processing
in FLUENT” on www.LearningCFD.com or the FLUENT User Services Center.

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Surface Creation

¢ Fluent allows you to select portions of the CFD
domain, called surfaces, to be used for visualizing

and plotting the flow field. ——
o There are a variety of ways to create surfaces: \/
e Zone surfaces (surfaces automatically created \
by solver from zones) \
e - : \
e Plane surfaces (specifying a specific plane in \
the domain) \
e Iso-surfaces (surfaces that have constant value \~

for a specified variable) Example: an Iso-Surface of a

constant grid coordinate can be
created for viewing data within

e Clipping Surfaces (iso-surfaces trimmed
within specified range of values)

e Point surfaces (specifying a particular
location in the domain) a plane.

e Line and Rake Surfaces (used for display of
particle path lines)

¢ Surfaces can be renamed, deleted or moved and
used to write out profile files.

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Post-Processing Rendering Options

. . . "‘ FLUENT [3d, dp, segregated, rke]
‘ The renderlng Optlons ln File  fGrid Defin_e Solve  Adapt  Surface Dispia'g Flot  Report Pgrallel Help .
baffles Grid. . A
FLUENT allow control of the L N I
interface_tank ath Lines. ..
look-and-feel of the post- -
* b * R shaft_be Dw_:i.lflp_ll'l ke
processing plots, including: Rt 1 |- ]
. . . per_below_imp_le
e Views and display options per_muing 1eFt | opters..
FLuid_moving S Rendering Tools
e Colormaps for contour/vector vertors | e
grid interFacgs. ights...
plOtS DnnE.Shen conduction zones, ;gluseazt;;nsm
. . Reading *'| gunzip -c D:\user iJts\Case_and_data\piso_dp_0.dat.gz"
e Shading on surfaces using pene. i I
Lights < >
2.50e+00 |
e Annotation of plots £
Example of scene 210600

e Surface manipulation e e
‘o . composition: 12108 \
e Scene Composition using plot Overlay of contour 15:3::3\,,‘

1.40e+00

overlays, different colors, and vector plot with 15

1.20e400

shading, transparency transparent walls to e

show internal oo LR
. 7.000-01 I,

details. 6.00e-01

5.00e-01
| 4.00e-01

3.00e-01
2.00e-01
1.00e-01
0.00e+00

e Scene animation (fly throughs)

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary



@
Introductory FLUENT Notes Fluent User Services Center ANS i S

FLUENT v6.3 December 2006

www.fluentusers.com FLUENT X
Plots

o FLUENT provides tools to generate data plots of the solution:
e XY plots of solution variables
e Histograms to illustrate frequency of distribution
e Fast Fourier Transforms (FFT)
e Residuals
¢ You can modify the colors, titles, legend, axis and curve attributes to
customize your plots.

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

results.
Solution XY Plot 3 LSS
Options Plot Direction ¥ Axis Function ]
¥ Node Values X ’1— |P"395U"‘---- j UETE S
¥ Position on X Axis -
[ Pa i Iﬂ |Statlc Pressure j f
I~ Write to File zle X Axis Function 0 a0 7]
i : lDirection VYector j i
File Data g = N — = Static -100e.m 7
P|Ot ’ XY PlOt. .. default-interior:015 ”~ Pressurle
inlet (pasca :' P ]
outlet h j
wall-dome
wall-tube SOl
Load File... | |wall-tube-shadow b
< *|| Free Data | — i 00a 402 T 1
0 z 4 & £ 10
Plot | AxES... | Curves... | Close | Help | Position (m:l

© 2006 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary
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Reports

]
Options Boundaries £| =| Results
¢ Flux reports s
. " Badiation Heat Transfer Rate ur!f!ce
e Net flux is calculated. Hadiation Heat Transfer Rate | | yriice-plate
Boundary Types ﬂi orifice-plate-shadow .

o Total Heat Transfer Rate |[=d 8 _wau '

includes radiation. B E
< Boundary Name Pattern
¢ Surface integrals — _

e slightly less accurate on (0. 02037587
user-generated surfaces | [
due to interpolation error. —? | Report Type Ficld Yariable

. |Mass Flow Rate j | _J
¢ Volume integrals fia - 7

A, ot
! Yolume Flow Rate

i=1 —Pr{Area-YWeighted Average
Mass-Weighted Averag
Sum

1 n
—|9pV-dA = P VA — | R i
[0 ;d),p, A,

Integral | :
n Standard Deviation Surfaces =
E (I) Flow Rate default-interior
l

orifice
orifice-plate
orifice-plate-shadow

|

Facet Maximum
VYertex Average bt

n
1 1 Mass Flow Rate [kg/s)
N —_— —_— B.82837582
Joar=23%"0ja |
i=1 Compute Write... | Close | Help |

ANSYS, Inc. Proprietary
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Grid Adaption

Grid adaption refers to refinement and/or
coarsening cells where needed to resolve
the flow field without pre-processor.
Adaption proceeds in three steps:

e Mark cells satisfying the adaption criteria
and store them in a “register.”

e Display and modify the register.

o Click Adapt to adapt the cells listed in the
register.

Registers can be defined based on:
e Gradients or isovalues of all variables
e All cells on a boundary
e All cells in a region with a defined shape
e Cell volumes or volume changes
e y*in cells adjacent to walls

To assist adaption process, you can:
e Combine adaption registers
e Draw contours of adaption function
o Display cells marked for adaption

o Limit adaption based on cell size
and number of cells

© 2006 ANSYS, Inc. All rights reserved.
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Gradient Adaption

Contours...
| Manage...

" Scale

Controls...

Dynamic

Interval

|2a

Normalization
« Standard

" Mormalize |l]
I~ Dynamic
-

‘ Compute ‘

Options Method Gradients of
I
W Refine @ Curvature | [Temperature... j
¥ Coarsen " Gradient E
I Normalize per Zone | | © Iso-Value |StatlcTemperature j

Max

|Coarsen Thresh

Mi
|3.568921e—ﬂﬁ

(Id Refine Threshold

|12.3?n1?

Refine Threshold should be set
to 10% of the value reported
in the Max field.

Apply |

Close | Help J

Manage Adaption Registers

Register Actions Registers =

change Type || [ SN
Delete

Mark Actions

_ toven |
Limit
Fill

Adapt | Displayl

Close |

Register Info

gradient-rQ

Reg ID: O
Refn #: 1191
Crsn#: 0

Type: adapt

( Options...
Controls...

Help |

Always save
case and data
files prior to
adapting the
mesh!

ANSYS, Inc. Proprietary
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FLUENT
Adaption Example — 2D Planar Shell

¢ Adapt grid in regions of large pressure gradient to better resolve the
sudden pressure rise across the shock.

Large pressure gradient
indicating a-shock (poor
resolution on coarse mesh) -
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Initial Mesh Pressure Contours on Initial Mesh

© 2006 ANSYS, Inc. All rights reserved.

ANSYS, Inc. Proprietary



&
Introductory FLUENT Notes Fluent User Services Center ANS Y S
FLUENT v6.3 December 2006

www.fluentusers.com

FLUENT
2D Planar Shell — Adapted Mesh and Solution

¢ Solution-based mesh adaption allows better resolution of the bow
shock and expansion wave.

Adapted cells in locations
of large pressure gradients

Mesh adaption yields e
much-improved resolution A D
of the bow shock.

RARA e
AT

,ﬁr‘ }gl v

NAVAN S
T

W TSyt
3{9".74-47»;
a Q A

L

Adapted Mesh Pressure Contours on Adapted Mesh
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Parallel Processing

¥ Select Solver
Execution Versions

o Parallel processing can be used to run Progean| r1uen e
FLUENT on multlple processors tO Versionlzd —pret —cl net = Parallel
decrease turnaround time and increase Option| -4 —patn/ueriocal

Remote Execution Options

SimUIation effiCienCy' Hostname | Load Path | /usr/local/f luent/ rel ease
o Ciritical for cases involving large mesh and/or | ysemane| Load st
complex physics. e Hosts Fit|
o FLUENT is fully parallelized and capable on Processes[ 4]
running across most hardware and software Commumester Socke |
configurations, such as compute clusters or Run | Apply | tisten| ol TN
multi-processor machines. Nemork M (UPICH)

o Parallel FLUENT can be launched either using a text command, or
from within the FLUENT GUI and run in both batch and interactive modes.

e fluent 3d -t2 will launch a parallel FLUENT session using two CPUs.
o The grid can be partitioned for parallel processing automatically or manually.
e Non-conformal meshes, sliding mesh interfaces and shell conduction zones require
partitioning in serial.
¢ A web-based lecture, Introduction to Parallel Processing, is available on the
FLUENT User Services Center.
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