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AIM in 2015

* Rapid progression in capability

R16.0

e Essential physics for fluids,
structures, thermal, and
electric conduction

e Static/steady state, modal

¢ Single, easy-to-use user
environment

e SCDM and DX

R16.1

e UX improvements

e Structural joints

¢ CHT (Beta)

e Compressible flow (Beta)
» Stress-life fatigue (Beta)
* Custom templates (Beta)

R16.2

e CHT

¢ Compressible flow

e Buoyancy

¢ Non-linear contact

e Large deflection

o Stress-life fatigue

¢ One-way thermal FSI

¢ Custom templates

¢ Enhanced graphics

* Auto-region interfaces
(Beta)

¢ Integrated design points
(Beta)

R17.0

e Integrated modeling

e Material rendering

e Integrated design points

e Auto-region interfaces

¢ Enhanced solution
monitoring

* Remote loads

e Strain-life fatigue

e Field level help

¢ AIM on simulation portal

e Student licensing

e UX improvements

e Magnetostatics (Beta)

e AIM => Mechanical and
Fluent (Beta)
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AlIM 17.0 New Features

* Integrated geometry modeling
* Integrated design points
 Material based rendering

e Strain life fatigue

* Remote loads

e Auto-region interface generation

[

* Enhanced solution monitoring
* Field level help
 Enhanced one-way thermal FSI
* Project wizards

e AIM Student version

Fatigue Life Assessment
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ntegrated Geometry Modeling

* Geometry modeling via SCDM is
directly accessible from within AIM
Study

* Templates updated to reflect
new import and geometry
editing options

e Familiar SCDM environment
for geometry creation and
editing

* Directly add geometric
parameters

* Faster geometry updates

Structural Template

Geometry:
(") Define new geometry
(@) Import existing geometry
() Connect to active CAD session

Geometry options:

(| Full model editing capabilities _

lessages Transcript
- 7
Edit Geometry
Synchronize

Add Mext 4
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ntegrated Design Points

* Design point studies can be
performed directly within
AlIM Ul

* New Design Point Dashboard

* Manage, update and review
design points on Dashboard

* Retrieve full field data for
selected design points




aterial Based Rendering

* Enhanced display renders bodies
based on material appearance

* Appearance settings included
for many common materials

* Beta option allows
modification of appearance
settings for materials

* Enhanced display can be used at
any stage in the simulation process

* All other graphics interactions,
like selection, remain available

[a]
a]
I e
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Strain Life Fatigue

 Strain Life Fatigue

* Guided template for fatigue
analysis (stress life or strain
life)

* Fully reversed, zero,
prescribed ratio and scale
factor loading

e Results include fatigue life,
damage, safety factor,
biaxiality indication and
equivalent alternating stress
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emote Loads

* Apply force loads remotely

* Apply remotely on topology or point

* Body, face or edge selection uses centroid of selected
topology

m Y®
& Force 1
.’ v 4 Up-to-date

Location
2 faces -

[+’ Apply remately from originating point _

Originating point location
Point 1 -

Reference frame

|G|oba| Reference Frame -
Define by ()
Diractional components -

Coordinate type

Cartesian

X
[on [ »
¥
|-10000 N [ »
z
[oN [ »

Mext Step -

> Related Objects and Tasks
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nterface Generator

* Automatic region

interface generation for
CHT

* Based on surface

proximity

* Included as part of CHT
template or add ST
Generator

| Fluid Flow, Thermal Physics Regio + |

Q\ Interface Generator 1 .
% '3 Out-of-date e

[ Global Reference Frame -

> Connection Type

Tolerance
|DUUU1 m | » ‘ > Related Objects and Tasks ‘

Generate Region Interfaces % Heat exchanger model shown with automatically generated
: region interface based on surface proximity.
> Related Objects and Tasks
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ar Field Boundary Condition

¢ Far Field 1
_iI_ v Up-to-date
|R(3£:]enr:r;ff;ar::1ece Frame v |
* Models free-stream compressible S Jt
flow at infinity e E
. . vDirection
* Specify location, free-
stream Mach number, static :
pressure, flow direction and : )
temperature E >
e Actual boundary values are CR— K
computed using far field Ea .
specification and local flow e "
CO n d iti O n S Turbulence specification
. . Medium intensity and viscosity ratic +
* Applicable for compressible
ﬂOWS US|ng the |dea| gaS |aW ‘>Related Objects and Tasks ‘

Y N

Compressible flow over an airfoil solved using far field
boundary condition.
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mproved Fluid Initial Conditions

¥ ®

Initial Conditions 1
@0] P Up-to-date

Reference frame
|Global Reference Frame - |

* |nitial conditions

Flow specification
Static pressure and velocity v

¥ ®

1 1 Initial Conditions 1 .
oetter aligned with |
L »
3 O u n d a r‘y Reference frame VVE|OCiW
e, o . Option
CO n d It I O n O pt I O n S |GIUbaI Reference Frame - | Cartesian components -
Flow specification
X
Automatic hd
o[ [1.5 m s*-1 [ »
* Can be specified as | e .
Automatic - |D — | 5
{ L
Automatic’ or .
( . ) Automatic - ||3_5 f— | »
U Se r d efl n e d Mext Step - Turbulence
Automatic hd
> Related Objects and Tasks =
Automatic hd

N ext Step -

> Related Objects and Tasks
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nhanced Solution Monitoring

* Add multiple convergence and residual monitors
e Review multiple charts during solution update

* Convergence monitors available for all non-linear
physics

* Interrupt, interrogate results and continue from
interrupted state for all physics

B mm

Convergence Chart 1 -
‘C“"‘“E"QEME Chart 1 ‘Imu\ty residual Temperature residual @ Turbulence eddy frequency residual Turbulence kinetic energy residual @ Velacity X residual
Chart 2 city Y residual @ Velocity Z residual

15-1|

Convergence

lteration

11

Chart 3

= v Up-to-date

Y ® «

B Monitored Quantity

E Energy residual

Add Monitored Quantity || Next Step -

E Ilteration

Continuity residual
Welocity X residual
WVelocity ¥ residual
Velocity Z residual
Turbulence kinetic energy residual
Turbulence dissipation rate residual
Turbulence eddy frequency residual
Turbulence modified viscosity residual
Turbulence intermittency residual
Momentum thickness residual
Laminar kinetic energy residual
erf residual
v2 residual
rte residual
Temperature residual

Internal energy residual

Total enthalpy residual

¥

Solve Phy:

Solve Physics

115 1.2 125 13
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ield Level Help

W=

Solution Controls 1

v Calculation Control

Solution advancement exponent

° . . |U Provides high-level control over
Easily accessible help for any property the solercomergence rats.

v Iteration Control The default is 0. A more

* Hover over property name to expose “?” BOFESSHE vEme Nk ! oo

Maximum number of iteration| zecelerates slow

Sym bol 200 convergence, while_a more
conservative value like -0.5

v Convergence Criteria may improve stalled or
oscillatory convergence. See

Judging Convergence for more
Option details.

w Residual Default Setting

Tolerance A

v Calculation Control e

Solution advancement exponent (7)
0 ' vel help for

> Fnsswrve = ————
[ [ |[Ble Sesrch wstory gookmerks Tools ep

 lteration Contral . o5 =TT - |

mentation o b e =

Y 5 Workbench Judging Convergence
for more detailed information

C“!‘:""““’”"" Sulte The nonlinear equations governing fiuld flow are solved using an iterative solution method. Convergence

refers to the point at which further iterations are no longer necessary. An Important part of determining
whether your solution is appropriate is to judge whether the solution has converged to an acceptable level.

The primary tool for judging convergence is the solution quality monitor, which is displayed in the Solution
Monitor tab.

The monitor tracks the values of residuals during the solution iterations. Residuals measure the amount by
which a particular solution does not satisfy the discretized equations. If all goes well, the residuals will drop
toward zero as more Iterations are performed. Iterations are terminated when the residual convergence
target has been reached for relevant equations or when the maximum number of iterations have been
performed. A solution that has converged ls lllustrated in the figure below, In which all relevant equations
have dropped below the default residual target of 1.e-5 in 78 iterations.

Note: The turbulence equations (tke and tef) are excluded from the convergence check by
default.

Figure 1. Solution Quality Monitor Displaying Resicuals for & Converged Solution
6

You can also judge convergence using the Transcript tab, which shows the residual values in numerical
format. The transcript will indicate whether or not a solution is converged.

Figure 2. Transcript Displaying Residuals for a Converged Solution

In some cases, convergence is not achieved within the specified number of iterations. If this occurs, follow
the recommendations below based on the behavior you observe.

+ Residuals are decreasing but do not reach target
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imulation Portal

» Physics

/>

Extensions *
Help

(& Open from Repository

! &> Send Changes to Repository
| @ Get changes from Repository
Transfer to Repository Status

Manage Repository Project L4
&) Manage Connections

* Connect to the Simulation Qo
Portal (EKM) from AIM .

Q Save to Teamcenter... (Beta)

‘ Scripting 4

* Archive and restore AIM S

1D:\Pata\AIM_R 16X \pliers.wbpj

p rOj e Ct S 2D:\Pata)AIM_R 16X\CoolingFins. wbpj

3 E:\AIMR 17X \HeatExchanger.wbpj
4 E:\AIMR 17X \BracketFatigueDP.wbpj

* AIM summary reports =
available

Summary

Project:
Date: 14/10/2015
Time:

Product Version: | Release 17.0

Last Saved Version:

Project Schematic View

- A
1 [NEZS

2 |y Study

3 @ Dats Irport

4 | g Meshing

5 | {3 Physics Definition
& | I Solve Physics

7 | Resuts Evaluation

MRS

Study

z Files

[_] Pliers.scdoc 641 KB | Default File | 12/05/2015 11:40:10 | D:\Data\AIM_R16X

[_] report.xml KB | xml 14/10/2015 18:11:52 | report_files\dp0Stucy AIM

[ ] AnsysReportlogo.png | 6 KB | .png 08/10/2015 20:48:05 | user_files\unsaved_project_report_images
[L] ProjectSchematic.png | 10 KB | .png 14/10/2015 18:17:14 | user_fles\unsaved_project_report_images

Study

Simulation Process 1

Results Results Evaluation
Physics Physics Solution
Mesh Meshing
Geometry | Data Import




nhanced Mapping for FSI

e Radial basis function mapping for volumetric temperatu
data

* Provides greater accuracy with a higher
computational cost versus default nearest node
algorithm

* Diagnostic information to assess quality of
temperature mapping

| PhysicsCoupling 1
| Interface Mapping Diagnostics

Source
Hodes Used In Mapping [%] = 12
Temperature Lverage [K] : 3.109651E4+02
Target

Nearest Node [%] :
Radial Basis Function [%] :
Temperature Average [K] : 3.085696E+02

=1 J
=1 L

| |
| |
| |
| |
| Nodes Mapped Using |
| |
| |
| |

= Physics Coupling 1
- [V Up-to-date

Physics region on source
|SteeI—ThermaI

Location (source)
AllCouplingSourceBodies()

Physics region on target
|Strudura| Physics Region 4

Location (target)
1 volume

vVariable Transfer To Target

> Temperature

I(Mapping Control \

v Profile presernving algorithm

Option
Radial basis function

w RBF Formulation

COption
Gaussian -

Shape parameter

\_ 5 | »
TEx S1ep -

> Related Objects and Tasks
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AIM Project Wizards

* AIM Project Wizards

* Completely automates an AIM
simulation

* Walks a non-expert user
through a simulation step-by-
step

4+

r
l\ Unsaved Project - Workbench
|E‘ |E‘ W Project [l Study VAVACTSIaR Page

Kt

VN
— Wizards

e With

ANSYS F.\a)

[Q Search ]

PressureLoss

o Ready

@)oh Mun'rlor...”lEl Show Fmgrs.g-;][@ Show 0 Messages|

[=E—s)|

a PressureLoss

Import the geometry
mportthe geamety fle and creae the workdiaw

Refine the mesh
Define the loads

Export the maximum velocity

oromanyns [CUsHEED

N Ursawed Projec - Workbench
HEI] [EEA

o> O

ccumentsieners| Demosian [N

a PressureLoss

Import the geometry
Refine the mesh

Define the loads
Specky the kads to appied on the geamety.

Export the maximum velocity

Help

DLEIGY

For the et you
Thi selection sctwillbe used foc the locaticn
The ikt velocky will be wsed i0 s the magnitade.

Help
[ ————
The gecmetryseeced vl beiported s geoerted.
aveads defind L

e ]
3 Ready 300 Moritor... | Show Progress | * Show 0 Messages
I ursave rojec - Worbencn [Em] =)
EET] ] 1,V AGT Stan Page

OUTLEI(S)
For the outlet

(o T

Waorkflow Me

Geometry

Transcript

Solution Monitors

Physics
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Custom Simulation Process Templates

=+ Define Process Inputs
=1
="

o Enhancements tO CUStom Geometry file name
. o |C:*.Users*.sfs\Dm:umentsﬁ.GeneraI E'! »
simulation process templates

Inlet Velocity
* Field-level help (0.1 m 51 |y
. . Inlet Temperature
* Radiofists - ’
. . Cooling Inlet Velocity
* Multi-select i iz Study Psmen R
Cooling Inlet Temperature
Simulation Processes |20 0 | ,
v Simulation Process Templates Target Accuracy \
() Quick
. : - — (@) Medium
Structural Fluid Flow Thermal Electric -
Conduction .:_:. H|gh

Physics Options:

Fluid-Solid
Structure Heat

[+| Turbulence Model
[+] Viscous heating

'@, [ | Buoyancy

CoalingJack] User Import a geometry file.
1=

e =EWWMll Create Simulation Process

Interaction Transfer
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AIM Student License

* Geometry, meshing and solution limited license
* New license key (aa_s_aim)

ANSYS

R17.0

Academic

* Geometry modeling limited to 300 faces and 50 bodies

 Structural, thermal and electric conduction meshing
solution limited to 100,000 nodes

and

* Fluid meshing and solution limited to 1,000,000 nodes

b | (5] S
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AIM 17.0 Beta Features

* Beta features can be activated
by selecting Tools > Options >
Appearance

* Beta features can be uniquely
turned on or off

*  For more information consult
the AIM beta documentation
available on the Customer
Portal

A Options

Project Management
Appearance

Regional and Language Options
Graphics Interaction

Journals and Logs

Project Reporting

Solution Process

Extensions

AFD

ASM Post

Geometry Import
Repository
+- Design Exploration

Restore Defaults

AIM

Property filter
Typical

Beta feature selection

[V Additional structural boundary conditions
¥ Material appearance customization

[V Enhanced interface condition location display

¥ Shells
[ Mesh import

™ Fluent and CFX case file import

™ Allow data transfer to Fluent or Mechanical

[~ Polymer extrusion

[~ Magnetics

OK | | Cancel
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Magnetics B

* Magnetostatics

* Compute magnetic flux
density, magnetic field
intensity, current density,
Ohmic loss, magnetic force,
torque and inductance

* Adaptive solution

* |Insulating, terminal and
winding boundary
conditions

* Coupling with thermal

v Simulation Process Templates

Structural Electric

Conduction

Geometry
b/

—
—

_.,l‘l .
Conf.tion

Fluid- Fluid-Solid Polymer
Structure Heat Extrusicn
Interaction Transfer
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Geometry and Mesh Transfer

- A hd B
* Transfer geometry and mesh (e G
2 | study 7 2 & Engineering Data +
data from AIM to Fluent or e 7 e .
. 5 | @3 Results Evaluation & 5 | g3 Solution 7 4
MeChanlcaI 6 | @& Meshing v 6 @ Results F 4
- ) 7 | @5 Data Import v Static Structural
* Via Workbench schematic connect Study
A - B

|
“E a
ANSYS

g

BER BEE @

f1\ Study 8l 7% Fluent
§5 Study 2| @ Setup P,
&5 Physics Definition 3 Solution &

Solve Physics Fluent
i Results Evaluation

&fF Volume Creation
@F Meshing

g Data Import

(== I I T, R S PC R e
=y
Ml

AR RN AR TR

Study
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Material Appearance Customization [3

e Customize material

appearance properties

* Included as part of material
data

* Customize RGB colors,

11° .
v Appearance Properties {Bl—:—ta} o g h NESS —
Color space (Beta)
|Linear - | =

Red color component (Beta)
|0.63 [ »

Green color component (Beta)
[0.63 [ »

Blue color component (Beta)

|0.63 [ »
Opacity (Beta)
1 | »

Metallic (Beta)
1 | »

Roughness (Beta)
|0.35 [ »

Transmittance (Beta)
C | v
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Enhanced Interface Condition Location Display 3

* Improved visualization of
interfaces
* Applicable to display of contact and

I\ mixes-tee - Workbench [ESTE =)

‘Simulaton Process 1 nterace Conditons.

BER BEEC R

2] ceo-
_UEND BELDCR 2 S |~
ANSYS 2
R17.0
nnnn *
-
3
sssss
3
>Connection Type
>Intersection Control 3
Nenswep -
> Related Objects and Tasks
3
73 .
2 3
=l
m 1 icoes 1 11
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Solution Residuals and Mesh Quality Plots B

* Available to post-process
solution residuals and
mesh quality metrics

e Evaluate mesh quality in
regions where solution is
struggling to converge or
results are questionable
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Structural Shells 3

e Shell modeling

Extract mid-surfaces using
SCDM

* Import surface bodies
* Generate surface mesh
» Specify shell sections on

bodies via right-click context | O
menu P CrTrr—

e Automatically define
surface-to-surface contact

* Manually define edge-to- S —
surface and edge-to-edge .

‘ > Related Objects and Tasks ‘

contact

e Post-processing limited to
displacement data

Add Next Task

SelectAll

sssssssssss
Hide Face

Hide Body
Hide All Other Bodies

* |FP shell Section (Beta)

AAAAAAAAAA gion Hiding

Save Image As.

Shell model of a tank with an internal pressure load.
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