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Introduction to ANSYS FLUENT I\N SYS

Welcome!

Customer Training Material

* Welcome to the ANSYS FLUENT introductory training course!

- This training course covers the basics of using ANSYS FLUENT for
performing a range of Computational Fluid Dynamic (CFD) analyses.

It is intended for all new or occasional ANSYS FLUENT users

* Course Contents:

General understanding of the CFD process, and use of the FLUENT interface
Setting up a CFD simulation (materials, boundary conditions etc.)

Ensuring flow accuracy

Accounting for Turbulence and Heat Transfer

Basics of User Defined Functions (UDFs)

Basics of Multiphase, Combustion and Dynamic Mesh

Postprocessing

ANSYS, Inc. Proprietary Release 13.0
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Introductions:

Customer Training Material

* Introducing your trainer

* Class introductions

— Please share:
* Your past experience (if any) of using CFD

* The types of simulation you wish to perform (aerodynamics, combustion,
free-surface flows etc).

* Local Information
— Fire evacuation
— Location of Toilets / Restrooms
— Refreshments
— Smoking policy
— Any other local details

ANSYS, Inc. Proprietary Release 13.0
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Ag e n d a ( D ay 1 ) Customer Training Material

8:30 — 9:00 Lecture 1: Introduction and Welcome
9:00 — 9:45 Lecture 2: Introduction to CFD Methodology / Demo
9:45-10:30 Workshop 1 (Mixing Tee)
10:30 —10:45 Break
10:45-11:15 Lecture 3: Basic Overview of Using FLUENT Interface
11:15-12:00 Workshop 2 (Airfoil)
12:00 - 1:00 Lunch
1:00 — 1:45 Lecture 4: Cell Zones and Boundary Conditions
1:45 - 2:45 Workshop 3 (Multi-Species Flow)
2:45 - 3:00 Break
3:00 — 4:00 Lecture 5: Solver Settings
4:00— 5:00 Workshop 4 (Electronics Cooling)

ANSYS, Inc. Proprietary
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Ag e n d a ( D ay 2 ) Customer Training Material

8:30 — 9:30
9:30 -10:15
10:15-10:30
10:30 - 11:15
11:15-12:00
12:00 — 1:00
1:00- 1:45
1:45- 2:30
2:30- 3:30
3:30 - 3:45
3:45- 4:15
4:15- 5:00

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

Lecture 6: Turbulence Modeling
Workshop 5 (MRF and Sliding Meshes)
Break

Lecture 7: Heat Transfer

Workshop 6 (Discrete Phase Model)
Lunch

Lecture 8: User Defined Functions (UDFs)
Workshop 7 (Tank Flush)

Lecture 9: Advanced Physics / Workshop
Break

Lecture 10: Transient Flow Modeling
Lecture 11: Postprocessing / Workshop
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About ANSYS, Inc.

ANSYS, Inc.

* Developer of ANSYS family of products

- Global Headquarters in Canonsburg, PA - USA (south of Pittsburgh)
— Development and sales offices in U.S. and around the world

— Publicly traded on NASDAQ stock exchange under “ANSS”

— For additional company information as well as descriptions and
schedules for other training courses visit www.ansys.com

Customer Training Material

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




Introduction to ANSYS FLUENT I\N SYS

... ANSYS Family of Products

ANSYS, Inc. Family of Products include the
following:

*ANSYS Workbench Applications — A development framework
upon which ANSYS applications are built. Applications are
available in the areas of structural mechanics, geometry, CFD,
rigid dynamics, electromagnetics, optimization and more.

Customer Training Material

* Mechanical APDL - traditional ANSYS command driven
interface.

*ANSYS CFD - State-of-the-art CFD solvers, including CFX and
FLUENT.

*ANSYS ICEM CFD - Application containing CFD meshing tools
with general pre- and post-processing features.

*ANSYS AUTODYN - Explicit dynamic solver for transient non-linear
simulations involving large deformations and strains, non-linear material
behavior, non-linear buckling, complex contact, fragmentation, and shock
wave propagation.

*ANSYS LS-DYNA - LSTC’s LS-DYNA explicit dynamic solver technology
with the pre-/post-processing power of ANSYS software. This powerful
pairing can be used to simulate crash tests, metal forging, stamping, and
catastrophic failures.

ANSYS, Inc. Proprietary Release 13.0
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ANSYS EKM - Engineering Knowledge Manager ANSYS

Customer Training Material

- What is ANSYS EKM?

— ANSYS Engineering Knowledge Manager (EKM) is a web-based multi-user
collaborative product that is aimed at meeting the simulation data and process
management challenges faced by our customers. EKM is tightly integrated with
other ANSYS simulation offerings and it can also be very easily integrated with
other simulation codes including legacy and competitor’s software.

‘What is ANSYS EKM Desktop?

— ANSYS EKM Desktop is a single user, local environment version of EKM. It is
available as part of ANSYS R13 release and it can be accessed via Workbench.
EKM Desktop is focused at meeting the challenge of “re-using existing
simulations” and thereby increasing simulation productivity and efficiency.

fi¥Unsaved Project - Workbench
File ~ Wiew  Tools  Units  Help

ew

- EKM Desktop can be started _
under the File menu in the '[
Project window

Lo

- Open...
: Save
=1

Save As...

Import...

Archive...

HEE EELK

Restore Archive. ..

~rickioa

Launch EKM Deskkop. ..

g T

=l
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ANSYS Customer Portal

* This document provides quick tour of the ANSYS Customer Portal,
including:
— Using the Software Download area
— Product information

— Customer Support & Training tools
— Knowledge Resources / FAQs
— Training Material & Animated Tutorials
— Online Support Request
— Phone number

— Other tools

Customer Training Material

ANSYS, Inc. Proprietary Release 13.0
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ANSYS Customer Portal

Customer Training Material

1. Visit http://www.ansys.com/customerportal/ http://www.ansys.com/customerportal/
2. For first time users, click Register now

/3 welcome to the ANSYS Customer Portal - Microsoft Internet Explorer =101 x|
3. For returning users, click one of the following: | % = = o e o = — L
g ’ g J GBack - J - \ﬂ @ Jj | /.jSearch S;\L(Favorltes €‘3| 2 - “‘f v - J M ﬂ ‘3
— ANSYS Customer Portal for JAgdrass I@http:waw‘ansy’s.comjcustomerporta\f j = =] H Oshare Browser ‘WebEx -‘ HLinks ”H »» H % -

Mechanical/Fluent/CFX/Ansoft Support ANSYS ' =

— Fluent User Services Center for legacy Welcome to the ANSYS Customer Portal
Fluent downloads ANSYS is committed to providing the highest quality software and services to help our customers obtain significant

advantages from simulation technology in your product development process,

To expedite access to the wealth of information on our customer portals, below you will find links to the existing
ANSYS Customer Portal, the Fluent User Services Center and the Ansoft Gnline Technical Support site,

NOteS: NOTE: ANSYS 12.1 is now available for downlead on the ANSYS Customer Portal. Fluent User Services
Center login credentials can now be used to access the ANSYS Customer Portal. Also, ANSYS Customer
= = H = = Portal login credentials can now be used to access the Fluent User Services Genter and the Fluent
* If you are encountering difficulties with the Software Download Center.
ANSYS Customer Portal please CI iCK On the Information and support on the following products can be  Information and support on the following Do
found on the ANSYS Custormer Portal: products can be found on the Fluent User be ac
ANSYS Portal Help Support Request Form on e
H ANSYS wWorkbench ANSYS CFX ANSYS FLUENT ANSYS FIDAP HFS<
the Iog I n page ANSYS DesignModeler ANSYS ICEM CFD GAMBIT ANSYS POLYFLOW Ansc
. . ANESYS Multiphysics ANSYS AUTODYN ANSYS Airpak Tarid Q30
¢ Onllne TeChnIcaI Support for a" ANSYS ANSYS Mechanical ANSYS ASAS Flowizard ANSYS Icepak Slwa
products MechanicallFluentlc FXIAnsoft is ANSYS Structural ANSYS AQWA FLUENT for CATIA VS ANSYS Icermnax TPA
I H

ANSYS Professional ANSYS AutoReaGas FlowlLab ANSYS Icepro

available through the ANSYS Customer Portal ANSYS DesignsSpace  ANSYS EKM Micsim -

{Engineering Knowledge Manager)

The ANSYS Customer Portal and Fluent User Services Center are excellent resources for both commercial and  For A
academic product support including software download center, product updates, documentation, installation  below
and licensing FAQS, searchable knowledgebase and errar reporting information. You also can submit support  for s

requests via online technical support, practi
tutori
Login ta the ANSYS Custormer Portal Logm to the Fluent User Services Center Lagin
l First time user? Register now
4| | _’l_l
& L e
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ANSYS Customer Portal Home Page

Search the Knowledge Resources for FAQs,
Best Practices, Examples!

NANSYS

Customer Training Material

Navigate to important locations on the Portal
with the click of an icon!

& ANSYS Custor

.@\J =) hitpi/

wwldev.ansys.com/Ngiomer/

~ | 4 | X |20 Google L~

File Edit View Favorites Tools Help N\

¢ Favorites | @ ANSYS Customer Portal

Home

Portal Tour

My Site

Download Software v

Product Information

Support and Training -

Class3 Error Reports

Family: ajl

o~
Customer Survey —
~ Please share your ﬂ
v
L

I i feedback with us by

Download Software

completing this short
survey.

Training

What's New in ANSYS
13.0

Submit Support
Request Online

Tutorials

Documentation

Free Live &
On Demand
Webinars

>

ANSYS On-Demand Webinars

ANSYS Training
Courses

All Course Schedules

»

¥ Online Course Schedules

oy
gy

A monthly bulletin full of case
studies, product updates, events
and news featuring the wide
range of ANSYS products and
technologies.

»

Top Solutions

Troubleshooting ANSYS 12.1 License Issues Questionnaire

General Hardware Recommendations

Where can I learn more about contact settings and conwergence in
Mechanical 12.07?

How can I compute mean age of air in HVAC b

e simulation?

How do I simplify populated areas in Cabinets into Flow resistances?

\

Survey: We appreciate your

Announcements

* Welcome to the updated ANSYS Customer Portal

The many new features include: more intuitive navigation links, bold ‘quick
links' to the most important help you need, and an integrated Solution Search
function. For a quick introduction, read our Portsl Tour. Further improvements
to the Customer Portal are planned for 2011. We think you'll benefit greatly
from these changes, but as always please send us vour feedback.

* Smart Simulation for Smart Products

Coming seon to a location near you, the ANSYS 2010 Regional Conferences
will include invited keynote speakers, updates on all the ANSYS preducts,
customer presentations and more!

Check Out the Latest Issue of ANSYS Advantage

View the Current Issue

*  Subscribe to ANSYS eMews

- Review Top Solutions from

feedback! our Knowledge Resources!

ANSYS, Inc. Proprietary

] Review latest News!

© 2010 ANSYS, Inc. All rights reserved.
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Support and Training

Customer Training Material

amer/,

File Edit View Favorites Tools Help
Biov B v 1 @ v pages Ssfety= Took~ @+ G &
i Favorites

€ ANSYS Customer Portal

My Account | Log out

Support Request
Submit a question to a support
specialist.

Customer Portal

ANSYS Technical Support Free Live & -

On Demand
Webinars

ANSYS Technical Support is available to all customers who have purchased TECS (Technology Enhancements and Customer

Support).

Search the Knowledge Resources

Type keywords or Solution number Family: all -

* ANSYS On-Demand Webinars

ANSYS Training g%
Courses

* All Course Schedules

-
(77" submit/update technical support requests * Online Course Schedules

Online Support Request

Training Materials

Animated Tutorials

Class3 Error Reports

Animated Tutorials & Training L nation M

Customer Survey

s, Please share your

Materials (A e
Watch short 2-8 minute demo’s |

Download PDF versions of the
training lectures

A monthly bulletin full of case

studies, product updates, events

and news featuring the wide

r of ANSYS products and
ologies.

Office:
ANSYS Customer Portal (www.ansys.com/customerporta
Toll-Free Telephone (in North America onl ly): 1.800.711.7199

¥ View the Current Issue

*  Subscribe to ANSYS eMews

roducts
pporied: ® ANSYS
i
ice: ANSYS Ohio

ANSYS Customer Portal (wivw.snsvs.com/customerportal)
Toll-Free Telephone (in North America only): 1.800.711.719%

roducts # Fluent
upported: . CFX
« ICEM
o Workbench I

Useful Links

Search KRs & Submit SRs Register for live technical webinars
Type keywords to perform a search Register for training courses

Submit/Update support requests Register/view the ANSYS eNews

ANSYS, Inc. Proprietary Release 13.0
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H OW to S u b m it a S u p po rt Req u eSt Customer Training Material

For ANSYS Direct Customers*:

From the ANSYS Customer Portal

1. Click Submit Support Request

2. Click Submit/Update technical support request
3. Under My Service Requests, click New

Other Methods
For North America:

. Phone 1-800-711-7199 (make sure that your Contact # (aka. Individual
Customer #) is available when you call!

. Support hours — 7:30am to 8:00pm Eastern time

* Customers serviced by ANSYS Channel Partners should contact that
Channel Partner for technical support

ANSYS, Inc. Proprietary Release 13.0
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Check the Status of Existing Support Requests

Customer Training Material

For ANSYS Direct Customers*:

From the ANSYS Customer Portal

1. Click Submit Support Request

2. Click Submit/Update technical support request
3. Click the SR# of interest

My Service Requests

. . SR# Status Opened

Through Phone in North America 15019031 Closed 7/14/2008 0

14599125 Closed 7/af2009 04

1 . Ca” 1 '800'71 1 '71 99 14539121 Closed 7/3/2002 04

. 13552521 Closed GIZBIZEIEIEI a

2. Press 1 for Technical Support i — < 2e/a000

3. Press 2 for Existing Technical Support —_— Closed 6/26/2009 1
4. Enter your SR number followed by # to be connected to the support

specialist working on your request

* Customers serviced by ANSYS Channel Partners should contact that
Channel Partner to check on status of existing support requests

ANSYS, Inc. Proprietary Release 13.0
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NANSYS

How to Update a Support Request

Customer Training Material

Attachments

Upload large files (>20 MB) to the
ANSYS FTP. Attach small files (<20
MB) directly to SR. [Note: To
download attachments you may need
to add https://crm.ansys.com to your
list of trusted sites.]

Menu R

SR =

Status:

Account:

Contact:

Assigned To:

Summary:
Opened:
Closed:

Description:

Service Request

My Service Requests

SR & Status Opened —
15019031 Closed 7/14/2005 0
14599125 Closed 7/8/2009 04
14599 Closed 7(8/2009 04
13662 Closed 6282003 0
13662 Closed 6/28/2005 0
15019¢ Family:
135 Closed 5/26/2009 1
Closed
Application:
MCM Technol
Joe Customer b=
SubArea:

Jim Pasquerell

test system calls Product Version:

7/14{2009 09:11:02 AM

Platform:
7/14/2009 02:48:40 PM
0s:
test system calls
Priority:

Structural Mechanics
Mechanical (f. Simulation)
Systems/Installation
General

11.0

AMD fIntel 32-bit

AIX 5.3

SR Updates

be removed.

Communicate directly with your
support specialist by adding &

Attachments

Attachment Name

Please use ANSYS FTP (ftp://ftp.ansys.com/incoming/techsupp) for attachments greated than 20 MB.

File Type Size

Date and Time

viewing SR Updates.

Please create an Update item when attachments are added or files have been uploaded using FTP

Updated

SR Updates
Associated Solutions S—
Previously created solutions Gose al

7/14/2009 09:11:53 AM

associated with your SR may be
viewed here.

-Query

Humber

Associated Solutions

Created

ANSYS, Inc. Proprietary

Release 13.0

© 2010 ANSYS, Inc. All rights reserved.
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ANSYS Customer Portal Download Center

NANSYS

Customer Training Material

The Download Wizard
Will guide you through 4
easy steps to download
the products you need.

The current release is
ANSYS 13.0!

Installation Tutorials
Download these tutorials
before proceeding. They
include step-by-step
instructions on installing
and setup your
applications

Download Ansoft
Products

Select “Ansoft Products”
on Step 1

ANSYS, Inc. Proprietary

© 2010 ANSYS, Inc. All rights reserved.

& ANSYS Customer Portal - Windows Internet Explorer & &

@ U 4 ‘g. https://wwwl.ansys.com/customer/default.asp

File Edit View Favorites Tools Help

T_:f Favorites

M v B - [ @m v Pagev Safetyw Tools= @~ Lo &
& ANSYS Customer Portal

ANSYS  comre
Home
ANSYS Download Center Wizard
Portal Tour
My Site

Download Software Welcome to the ANSYS Download Wizard. The download

X process has four steps:
Product Information

Support and Training [ 1. Choose download typs

Class3 Error Reports i
{z. Choose hardware platform |

|’ Customer Survey

s Please share your [ 3. select ANSYS downloads |
feedback with us by )
completing this short

survey,

{ 4. Download the packages )

Log out

Helpful Tip: Download Managers

Download managers provide the ability to
start/stop and resume download(s) in the
event of disconnection. In some cases,
they also increase downloading speeds.

More Information

Note that ANSYS customer support group
does not support installation and use of
any download manager. If you experience
difficulty after installing one, please
deactivate it and try the download again.

Free Live & -
On Demand [+
Webinars

* ANSYS Webinars

ANSYS Ask the Expert
Webinars

* ANSYS On-Demand Webinars

ANSYS Training
Courses

S

All Course Schedules

Before proceeding, customers are strongly encouraged to view the illustration of package selection,
download and installation steps for typical customer scenarios below.

w Installing ANSYS, Inc. Products on One Machine and a

=~ License Server on Another Machine

w: [nstalling ANSYS, Inc. Products and Licensing on One

2 lnstalling Redundant (Triad) License Servers

== Installing ANSYS, Inc. Products and Licensing

= Linux Machine

= en Cne Windows Machine

ANSYS Download Center Wizard

Mext Step >

Step 1: Choose Download Type (Some options are not available through Download Center Wizard and will

redirect to ather locations)

Current Release and Updates

Prior Releases - CAD Service Packs, Release 12.1, 12.0 and 11.0
- Quick link to the latest ANSYS nCode release

Prior Releases on Fluent User Services Center

uick links to Fluent £.3.25 and FLUENT for Catia

Ansoft Products

* Online Course Schedules

ey
oy

& monthly bulletin full of case
studies, product updates, events
and news featuring the wide
range of ANSYS products and
technologies.

* View the Current Issue

* Subscribe to ANSYS eNews

< Previous Step

Release 13.0
December 2010
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FLUENT User Services Center

Customer Training Material

Note: The Iayout of this page may change - er User Services Center - Windows Internet Explorer |

with further updates to the User Services & - (et tertisrs con 34X | |6
File Edit Wiew Favorites Tools  Help

Center Go gle| v | M search ~ 5D - @ e B - €% Bookmarkst | 5 Check - ¥ & v (L signin v
w oW [@Fluent User Services Certer l_l - 8 g v b Page - i Tooks ~ "

Product Information
Click on a product to view FAQs,
documentation, tUtoria|S, best \ RIS ANSYS 12.0 Now Avaiable Lok e

ANSYS FLUENT ANSYS 12.0¢

- = - Smart Engi ing Simulation f ANSYS 12.0 d ticall
p ractl ces, I Ib ra rles y etc. [l [ARSYSPOEYFIOW cgnn?preslilgiirslzjggn all:T:Iu:nlaT:si;Ucr\nrcles, enables pr:r::'léi:cy * ansys.com Product

|

User Services Center

TGrid studies and design optimization across multiple physics, increases Enfprmition
FLUENT for CATIA the accuracy and completeness of virtual prototypes and captures * Seminars Series
and reuses simulation processes and data. At the foundation of Calendar
ANSYS Tcepak release 12.0 is the ANSYS Workbench 2.0 platform that © \Webinars Series
Animated Tutorials ANSYS Icemax assemﬁles;lhe full Tange of physics an: modeléng technologies Calendar
into a flexible simulation environment designed to increase
ANSYS lcepra engineering insight and productivity. Other highlights include: Other Upcoming Events

Watch s hort 2-8 m i n ute i:z:z :I‘;:::S - delivers consistent depth in all key simulation technologies:

structural mechanics, fluid dynamics, thermal and
MixSim 2 electromaagnetic

demonstrations and then Wal k GAMBIT * combines multiphysics and high-perfaermance computing

i with a system-level approach to simulation
FloWizard

through the example files on — L= e o sl

Download ANSYS 12.0 software from the ANSYS Customer Portal

der Download Software = Standard Versions
your own. —

View ANSYS 12.0 tutorials, FAQs and presentations on the ANSYS
ANSYS Product Customer Portal under Product Information > ANSYS 12.0
Downloads

5 NOTE: Your Fluent USC login credentials can now be
ownload Legacy

Lectu re Series Fluent SDﬁ:ware. used to access the ANS-YS Custo-mer Portal
. . . Run FLUENT Online ANSYS 12.0 Learning Series
Register to watch live webinars

(RSolve)
RLicense (ROLLS) Learn about the new features of ANSYS 12.0 from ANSYS team
Web-based Training members and industry experts. These webinars and in-perscn
on new featu res [ (1 hou r) Smart Engineering Simulation and using Simulation Driven y

seminars will demonstrate how our customers are benefiting from
Resources Product Development to improve their products and processes.

» ANSYS 12.0 Seminars » ANSYS 12.0 Webinars

Past User Group
Meeting Presentations

Ussful Linke Frequently Asked Questions

S u p port Req ueSt Get answers to frequently asked questions regarding the

Submit a question to a support \IO.T.,.SPPI
specialist. v

| &

& & Internet L 100%

|~

ANSYS, Inc. Proprietary Release 13.0
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ANSYS Customer Portal

Customer Training Material

Thank you in advance for using the
ANSYS Customer Portal!

Consider filling out the Survey on the
Customer Portal. We appreciate your
feedback, which will help us continue to
improve the services we offer!

ANSYS, Inc. Proprietary Release 13.0
© 2010 ANSYS, Inc. All rights reserved. December 2010
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Sta rti n g F L U E N T [1 ] Customer Training Material

¥ Unsaved Project - Workbench

FLUENT may be run either

] Mew [ Open... |l save E—{Save As... mlmport... 0 & Refresh Project  # Update Project (2

W -t Schematic
Analysis Systems -~

E Component Systems
@ auToDvN hd &

* From within Workbench, by & s -
dragging a FLUENT session @ saneensons
into the workspace

M Explicit Dynamics (LS-DYNA Export)
External Connection
External Data

Finite ElementModeler
FLUENT

O Geometry

@ Icepak

Mechanical APDL

ﬁ Mechanical Model

@ Mesh

E Microsoft Office Excel
=z POLYFLOW

| T View All / Customize..,

FLUENT

w

; Ready (| Show Progress ][& Show 0 Messages

¢ Or from the Start Menu = ANSYS 13.0 ANSYS Client Licensing

SYS, Inc. License Manager 4 Fluid Dynamics

. @) CFD-Post
(or Windows / UNIX command | oy :
1 ’ Bentley View 4 Meshing | & FLUENT
prompt’ type ﬂuent ) Cisco v Utilities v BB
Citrix v || == ANSYS Icepak
Fluent Inc Products » | A Mechanical APDL (ANSYS)
Games » | A Mechanical APDL Product Launcher
GIMP v | U Uninstall
Google Sketchup 7 » | & workbench
HP 3 AQWA ’
Hummingbird Connectivity 2006 x64 » ASAS ’

ANSYS, Inc. Proprietary Release 13.0
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Starting FLUENT [2]

A launching window then appears
from which you need to select how

Customer Training Material

M FLUENT Launcher (Setting Edit Only)  [2][B]X]

NANSYS FLUENT Launcher

FLUENT is to run (serial / parallel) s e

Dizplay Options Processing Options

(2D/3D) (single / double precision) O Denseres  © as

Embed Graphics Windaws () Parallel
‘warkbench Calor Scheme
[] Do net shaw this panel again

[#| Show kore Options

@ FLUENT Launcher

ANSYS FLUENT Launcher Lox J[cooet J[ teb -]

Dimg_r_1_§jon Options

Ola] Dovble Precision Launcher Screen (Workbench)
@ [] Use Jab Scheduler

Dizplay Options Frocessing Options

Dizplay Mesh After Reading (&) Serial

Embed Graphics Windows () Parallel
warkbench Color Scheme

[=] Show Fewer Options
General | Options Farallel Settings Scheduler E nwironmen k

If running FLUENT standalone,

[12.00 v| [ Pre/Post Dnly

et . there are additional settings
FLUENT Root Path - from Where you can set the

[\WSHEFJKIDGERNCHPROGRA™1AANSYSI™ 14130 ient |

P working directory (or indeed
pick different releases if you
have those installed)

I ok l [ Diefault ] [ Cancel ] [ Help -

ANSYS, Inc. Proprietary Release 13.0
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Starting FLUENT [3]

The FLUENT session will look like this when first started.
Use of the interface will be covered in detail in the subsequent lectures.

Customer Training Material

= FLUENT [3d, dp, pbns, lam]
File Mesh Define Solve Adapt Surface Display Report Parallel View Help

E-d-@mef[Shaasfaling-o-

Windaw 1 v

Problem Setup General
e

Materials

Solver

T Velocity Formulation
éD:rEssurEBased (® Absolute

— () Density-Based O Relative

Time
(&) Steady
() Transient
Doy ‘
Results
Graphics and Animations | (e
p
ran (e
Reports

L

Welcome to ANSYS FLUENT 13.6.8

Copyright 2818 ANSYS Inc.
A1l Rights Reserved. Unauthorized use, distribution or duplication
is prohibited. ANSYS and FLUENT are trademarks or registered trademarks
of AMSYS, Inc. or its subsidiaries in the United States or other countries.

Build Time: Oct 12 2010 17:35:49 Build Id: 16763
Loading “\SHEFJKIDGERAC$\PROGRA™1VANSYSI™1Nu130\Fluent\Fluent13.0. B\1ib\Fl_s1119-64 . dmp™
Done .

ANSYS, Inc. Proprietary Release 13.0
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D o C u m e n tati o n [ 1 ] Customer Training Material

* FLUENT is supplied with comprehensive documentation:

Getting Started Guide — The basics

User’s Guide — Providing instruction on how to set up simulations and what options are
available

FLUENT in Workbench User’s Guide — How FLUENT functions in the Workbench
environment

Theory Guide — Providing detail of the formulae used by the FLUENT solver
UDF Manual — how to customise FLUENT using your own code

Tutorial Guide — Contains many more workshops in addition to those covered in this
course including advanced and specialist applications (combustion, dynamic mesh,
multiphase etc.) Accompanying input files can be downloaded from the customer portal

» Access Help by either:
— Pressing ‘help’ or F1 with the FLUENT GUI
— Start Menu....
— Looking online in the User Services Centre
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* Within FLUENT, every panel
has a ‘Help’ option, or for more
general help click on the top
toolbar.

*block1 FLUENT [3d dp pbns lam]

= Create/Edit Materials

* Alternatively, the documentation

o = [
can be accessed either: s e N
« On the Customer Portal, — - ——
- [= | i
* Or following Start Menu > ) o =

” 17894205 ‘

All Programs > ANSYS 13.0
> Help s

[Gomsefoese) [ otee ] o ) [_we ] )

(3
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Customer Training Material

 Specific topics can be quickly located and accessed using the ANSYS Help
contents tree or by using the Search/Index tabs.

LYANSYS 13.0 Help

Fie Favorites History Help

Contents rSear’ch Index : E E W rath: ‘f/ User's Guide :: 1 // 8. Physical Properties /f 8.4. Viscosity //8.4.2. | E Find in Page: |
[ = MbeiD | [ ansvs rep a2 vicost.. [ I - |
¢~ (3 FE Modeler User's GLide

¢ A FLUENT [+]
& [ Getting Started GLide ¥ |
§ 3 User's Guide 8.4.2. Viscosity as a Function of Temperature
e [ Using This Manual
e [ 1. Starting and Executing ANSYS FLUENT
e[ 2. Graphical User Interface (GUI)

o 233, Text User Interface (TUI) 1 1f you are modeing a problem that involves heat transfer, you can define the viscosity as a function of temperature. Five types of functions are
o [ 4. Reading and Writing Files = |avalable. =
o~ 35, Lnit Systems + piecewise-inear:

e 6. Reading and Manipulating Meshes

e[ 7. Cel Zone and Boundary Conditions Hy1—#,
% [£38. Physical Properties ! lLL(T)zil"‘nJr 7:11:11,7:(1"77;") 14
¢ [38. 1. Defining Materials
[[8.1.1. Physical Properties for Solid Materials [ # piecewise-palynomil: [
[ 8.1.2. Material Types and Databases for Tum 157< Tygee 1204 (T =4 +A2T+A3T2+ .
& [38.1.3. Using the Materials Task Page 2
o [38.1.4. Using a User-Defined Materials Database for Tym 257< Tygy 3.0 (T ) =B +B3T +53T "+ (5-15)

¢ [98.2. Defining Properties Using Temperature-Deper
o [18.3. Dersity
¢ C18.4. Viscosity

[ 8.4.1. Input of Constant Viscosity # polynomial:
e [38.4.2. Viscosity as a Function of Temperature 2
[ 8.4.3. Defining the Viscosity Using Kinetic Theor M) =A+ AT+ AT+ (5-18)
[ 8.4.4. Composition-Dependent Viscosity for MUl
& [38.4.5. Viscosity for Non-Newtonian Fluids + Sutherland's law
¢ [38.5. Therma Conductivity # power law
¢ [98.6. User-Defined Scalar (UDS) Diffusivity
e [18.7. Specific Heat Capacity Important: The power law described here is different from the non-Newtonian power law described in viscosity for Non-Newtonian
o [C15.8, Radiation Properties Eluids,
o (£18.9, Mass Diffusion Coefficients . - ) ) ) } i
or one of the first three, select piecewise-linear, piecewise-polynomial, polynomial in the Viscosity drop-down list and then enter the da
[ £.10. Standard State Enthalpies F f the first th lect 1 lyi I, poly | in the Vi ity drop-down list and th tter the data
D) 8.11. Standard State Enopies pairs (73, Wby ), ranges and coefficients, or coefficients that describe these functions Defining Properties Using Temperature-Dependent Functions, For
[ 8.12. Molecular Heat Transfer Coefficient Sutherland's law or the power law, choose sutherland or power-law respectively in the drop-down list and enfer the parameters,

¢ [38.13. Kinetic Theory Parameters

¢ [18.14. Operating Pressure

o [18.15. Referance Pressure Location 8.4.2.1. Sutherland Viscosity Law

#-[£18.16. Real Gas Models
[ 8.16. 1. Introduction

[18.16.2. Choasing a Real Gas Model Sutherland'’s viscosity law resulted from a kinetic theory by Sutherland (1893) using an idealized intermolecular-force potential. The formula is

& []8.16.3. Cubic Equation of State Models specified Lising two or three coefficients.

o [18.16.4. The NIST Real Gas Models

e [19.16.5. The User-Defined Real Gas Model Sutherland's law with two coefficients has the form
e [39. Modeling Basic Fluid Flow
o3 10. Modeling Flows with Moving Reference Frames (,'1;r3/'2 &17)
e [ 11. Modelng Flows Using Sliding and Dyniamic Meshes n= T,

[T

o -3 12. Modeling Flows Using the Mesh Morpher fOptimizer
< Il ]

[N
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