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Explanation of Symbols

lcons in the right top corner indicate in which solver or user interface the described
capability is introduced or updated:

CPU solver E GPU solver 1BE PyFluent
EE
Web Ul @ Desktop Ul S

Grey icons indicate the feature already
existed in the CPU solver prior to this update
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CUDA Requirements

« On Nvidia hardware, CUDA 12.8 must be explicitly installed at the system level to use Expressions or
Python-Based UDFs [] in Fluent 2025 R2

* Installing the GPU driver by itself is not enough
» Refer to the Nvidia website for download and installation instructions
* Only GPUs that are compatible with CUDA 12.8 can be used

Maxwell (2014) microarchitecture and newer
« Can enter nvidia-smi in Windows Command Prompt to check driver and CUDA versions

« No additional installation needed for AMD GPUs on Linux
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Batch Job Submission Option — Launcher e S
Updates

[ Fluent Launcher 2025 R2 — X

« Submit batch jobs from launcher
« Only Graphics (-gu) Fluent Launcher
« No GUI No Graphics (-9)
« Hidden Mode (-hidden)

« Full GUIIN “minimized” mode

Home General Options Farallel Settings Remote Scheduler Environment

]

C] Fre/Post Only

Fluent Root Path

« “Open Session in Browser” option C:\Program Files\ANSYS Inc\v252\fluent - o
to launch Fluent in browser on

. Opti
local machine prions

() Display Mesh After Reading

Batch Submission

@' Only Graphics O Mo GUI Mo Graphics O Hidden Mode
() Load ACT

Start Web Server

Session Name  Fluent web session

Token (TTTTT) }{::}

Fort s000

1k 4P

Port Span ]

Email Address

Open Session in Browser -

Start Reset Cancel Help «
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Web User Interface for GPU Solver @

Server can be started in GUI, TUI, PyFluent, and  Bfteemese ) 5
. uen uncher Ansys
startup command line argument FluentLatineh

Home General Options Parallel Settings Remote Scheduler Environmen t

Access to all settings supported by the GPU CLNvEmsE 0
. . Solution Recent Fles ® 30 Double Precision
solver when calculation is stopped

« Cannot edit settings during calculation e ;¢

IC\'ng GPU (1 RTX 2000 Ada Generation Laptop GPU 8.58522 GB 24 SMs)

Native GPU Solver

Parallel (Local Machine)

Post-processing during calculation is possible Polyfiow

il Fluent Launcher 2025 R2 - X
b u t m ay be S | oW Fluent Launcher

DI reCt G p U post_ p rocessi n g (l Ite m Od e) h a S n O Home General Options  Farallel Settings Remote Scheduler Environment

) pre/Post only

effect on Web User Interface

C:\Program Files\ANSYS Inc\v252\fluent v | m;

e Data must be transferred from GPU to CPU & e oo

(TJ Batch Submission

over the network to the client for O i

Start Web Server

V i S U a | i Z a t i O n Session Name | Fluent web session

a

Token ~  esssss &

 Main speed limitations: 3
o B a n d Wi d t h Email Address :
. . . . [T Open Session in Browser
* Visualization speed of the client browser r
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Ansys Engineering Copilot* Integration

« Side panel with direct
access to:

* Ansys Learning Hub
+ Knowledge Materials
 AIS Forum

« AnsysGPT

« Limited to Windows in
2025 R2

 Requires login with Ansys
Account

*Ansys Al+ license

- baffle-sys-cht Parallel Fluent@

Domain Physics

Learning & Support

ning Ansys Learning Hub

Outline View

Case View

General

Definitions
ell Zone Conditions
+ E Boundary Conditions
[’ N nterfaces
iliary Geometry Definitions
7| Dynamic Mesh
nce Values
Reference Fram
x) Named Ex ions
1 Curvilinear Coordinate System
Solution
% Methods

gisters
utomatic Mesh Adaption
 |nitialization
+ ® Calculation Activities

Run Calculation

Fluent Help

[3d, dp, pbns, sstkw, 2-processes] = [u] X

Solution Parallel Design Parametric

Learning and Support =

Documentation

H |

Tu Learning Resources.

Ansys Engineering Copilot

how to setup inlet boundary condition

To set up an inlet boundary condition in Ansys Fluent,
you can follow these steps:
1. **Access the Boundary Condition Settings**: Click on
[Fluid Boundary Condition] and then click [New].
2. **Name the Boundary**: Enter a name for the
boundary, such as "Inlet",
3. **Select the Boundary Type**: Choose the type of
boundary condition. For an inlet, select "Inflow".
4. **Specify the Boundary Location**: Select the
location where the boundary condition is applied, such
astheinlet.
5. **Flow Specification**: Choose "Mass flow" for the
flow specification and enter the mass flow rate, for
example, "

L

e

-

0 selected all @ M

Console phic Home Leaning Knowledge Forum

required for this feature. The license is free for user and can be downloaded from Ansys license center
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Visualization of Surface Mesh in Lightweight Case

« Reading case or mesh in Lightweight mode loads only the settings by default

Domain Physics
GEL Mesh...
Write Case...
Parametric Project D ata..

Import

Export

« Only when displaying the mesh, Fluent reads the surface mesh
» Useful for interactive setup of a case with graphics support

* Needs the usual memory for the surface mesh, only the volume mesh is not loaded
Best for cases with a very low number of surface elements compared to volume elements

=
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Transfer Case Settings

- T-junc-CHT Parallel Fluent@AAP2klwuSWCipOe.win.ansys.com [3d, dp, pbns, sstkw, 2-processes]

RMB context menu on Results
Outline node to copy and paste
settings

 Works on all hierarchy levels

Drag from one Fluent session into
another Fluent session

_ Drag-Drop Copy-Paste

Setup Node n/a yet Beta 2025 R2
Solution Release 2024 Beta 2025 R2
Node R2
Results Release 2024 Release
Node R2 2025R2

File : Domain Physics
Solution
(o 3
Y Controls
Methods... =

Outline View

Case View

Filter Text

+ Setup
+ Solution
- ResulF~
ﬁ Copy Settings
- @ Pasﬁsmings

Reset layout
Export To File...

Expand All

Collapse All
= as

* I_ Plots
3& Scene
D Dashboard

& Animations

+ [ Reports

Reports

ion

* s & Ci

+ Simulation Reports

Task Page Outline View

Solution 1

Activities

Calculation

Console

Graphics

User Window 1

0 selected all

- ¢

VIS [ 2] )| || e

[

-
it

Learning & Support

= -
3 Ner -
J Bl F -
- -

LU TTIII]

E

! T-ju GH Parallel F 19WCipOe.win
File }allel Design Parametric Learni

Ansys Innovation  Ansys Learning Hub Fluent Help
Space
Outline View <  Console
Done.
Case View >
number trac
Iter Tex
Filter Text number trac
+ Setup X
+ Solution number trac
= Results adjoint/
= O Surfaces define/
@ plane-21 diéplay/
= & Graphics ;ﬁt‘/
e
+ & Mesh mesh/
+ @ Contours
+ =k vectors Z g bray

* a Pathlines
=% particle Tracks
i Lics
O L Plots
B Data Sources
+ |2 xyPplot
Iﬂ Histogram
‘? Profile Data
1] Interpolated Data
| FFT
L Cumulative Plot
=) 2N scene
:h scene-1
D Dashboard
* Animations
* Reports

+ Parameters & Customization
+ Simulation Reports

Task P%e

Outline View

It is recor
features.
This will :

Beta featu:

>
adjoint/
define/
display/
exit
file/
mesh/

> de bfa n
Disabling k
Warning: nc
currently

used beta r
disabled.

Use your p2

Beta featu:

>

Console l
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Universal Scene Description (USD) Export 2=
Cl

* Export in USD format from Save — (8]

=)

Picture window 0
« Creates a directory structure and [S] :
a *.USd f||e & save Picture X |
Raytracer Image
« USD is aimed at visualization and i ok et g
can be opened in many third- e Dz || @wm |
party applications like the e
Omniverse Viewer or Blender e o
- No transient export available o o

V| Landscape Orientation
() Window Dump White Background

IMPOTE “WHBPr U scamns wisne sogese 12+ souerl D




Annotations

-
“r N

- T-junc-CHT-conv Parallel Fluent@AAP2kiwuSWCipOe.win.ansys.com [3d, dp, pbns, sstkw, 2-processes]

Domain

Physics

Display

Interactive and user-friendly

. [ views...
annotations.

I—éj Options...

[¢] Camera...

@ Display States...

Outline View

Append values of certain quantities to
the text: Date, Time, Version, Iterations,
Timesteps, Flowtime, Named
Expressions

Case View

Filter Text
- Setup

@ General

+ @ Models

* ‘; Materials
1/, Motion Definitions

* EZ] Cell Zone Conditions

* El Boundary Conditions
ﬂ Mesh Interfaces
@ Auxiliary Geometry Definitions
T| Dynamic Mesh
E Reference Values

+ 17, Reference Frames

Save Annotations as Objects with
graphics objects (and in case/data files)

Use expressions in annotations during
animation

= f; Named Expressions

fo testr

El Curvilinear Coordinate System
+ Solution
- Results

& 0 Surfaces
‘ plane-21

Annotation can be saved with g

animations of any type -t

mesh-1
- &} Contours
& contour-2
&% contour-1
+ _ﬁ; Vectors
* % Pathlines
2} particle Tracks
b Lics
& I_ Plots
[ G

Task Page Outline View

Headlight -

;"C Periodic Instancing...

User-Defined

V| Lighting
77 automatic

& Measure...

Solution Results View Parallel Design Parametric Learning and Support  ~
Graphics Graphics Toolbars
@ Lights... r/) Compose... V| Mesh Display V| View V| Copy V| Graphics Effects

'i: Colormap... :.f’ Material Editor...
V| Pointer

V| Visibility |V/| Object Selection/Display
ﬁ Raytracing Display...

f Annotate...

Contours of Static Pressure [Pa]

_average pressure drop - 8.5821[Pa]

Static Pressure
[Pa]

o
S l
notate

1.01e+01

7.46e+00

E] [i] E‘ Annotation Text

average pressure drop -
average pressure drop -

Date Value to Append

None X
Number Format
Type

float

Precision

v 4 .

Font Specification

Name
Rubik

Color
black

Weight
¥ | Medium ¥

Slant Size

Delete Text ¥ | Regular v |l11 »:

m ‘:Show/ Hide Copy ‘m| l Help I

Console Graphics

DIRD



Qt Plot Settings

« Separate Auto setting for the Minimum and Maximum axis values

« Option for distance between gridlines

! Axes - report-def-0-rplot

Axis
® X
Y
fxis Title Size
10
Options
Log

V| Major Gridlines
V| Minor Gridlines

Number Format
Type
float
Precision Size
0 = 10
Range
Minimum
| Automatic
0

Maximum
| Automatic
0

(o) ()

Major Gridlines
Color
foreground
Weight
1

Automatic Placement

® Units
Mo. of Divisions

Value 20
Minor Gridlines
Color
dark gray
Weight
1
Automatic Placement

MNo. of Divisions 10

— - -
J0A E=
B a= C =
= C -
LU TIXIT]
E =
|
9.0000+
= 8.0000
&
e
2 7.0000
2
Q
s
S 6.0000
(=]
L
g
< 5.0000
b
=
=
=2
‘© 4.0000
=
©
2
< 3.0000
2.0000
0 20 40 60 80 100
iteration
— report-def-0
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GPU Post Processing 2=

Average Over Monitors Y+*-Based HTC Monitors

« Write, plot, and print the moving average of « Write, plot, and print Y*-based heat transfer
report definitions coefficient

7 Surface Report Definition

Report Type Surface

Area-Weighted Average

Custom Vectors Name report-y+
tors of

. -

Cu

Report Type Facet Average

Field Yplus Based Heat Tran. Coef.

Average Over
2y Surface Names
Field Variable -

Pressure...

~| Retain Instantaneo

Report Files Static Pressure
outlet-mfr-rfile
force-rfile Surfaces [1/5]
flux-rfile inlet

outlet

solid:1
Report Plots

Per Selection

4000.0000-
Average Over

2000.0000
Frequency 1
0.0000-
O Print to Console

-2000.0000

O Create Output Parameter

-4000.0000

-6000.0000

Facet Average of pressure [Pa]

-8000.0000

-10000.0000 T T T
0 10 20 30 40 50 60 70 80 90 100

13 DRRD
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GPU Direct Post Processing [f] 2=

Line Surfaces and XY Plots Iso-surfaces

« Create, display, and evaluate results on * Animations with iso-
surfaces of the type line in lite mode surfaces possible with
evessesssesssenscs GPU calculations

Velocity Magnitude

(KR N N E NN )
-mixture) sesessscsscsssnssnnssses
[mis ] OO N RN N KX
0.0026 Ss0casessssnessasscnense
(EEARLEE 'EENNEENENEEE NN NN R NN )
(EENNERE U EENNEEENEEENEREN NN N N )
$se08scessssscsssncscses
(EENER L EENEEERENENRERENNE S N N
teesesesscsssssesssesen
00019 sessensssssssnsesenesaes
00000000000 ERSORAORRROLS
...!..’-‘.................
60008 be0ss0s00s0000000
(EENNRE RN EEEREEERENNEE N N NN
00013 (KA N AR RN EENEEENEENENNNENENNNRE NN NN |
: 9080800080000 00 000080000000
Gss0esecsssscssncsnnssnasce
(A RN A AN N RN RN R RN RN NN NN
28008008 (E AN E R EEN NN NN |
essesvee ®s0sscsssssse
0.0006 (EE NS U ERENEENEEENEERENEENEN NN N |
sessesesessescssssesesessss Droplet Iso-Surface Test
9800800000000 00 000800000000 C
0880880000000 080000000808s0 (@]
90000 hessresceeEnsRRRERILS 5 3000
00000 sessebesssssesscsenassnasce ©
>} 2488.282238
: : : - O 2500
Velocity Magnitude (mixture) (Time=1.2850e+00 s) o
2.0e-04 O
— 1925.449757
@ S 2000 1776.259371
£ b 1529.858412
— O
o 6.8e-04 w= 1500
> %]
+ ©
E C 1000
= (e}
@ O
T 4.5e-041 0] 500
g (9]
c
o
g 0
- 2.Ze-04 Regular Direct Post (Mar-Tets)  Direct Post (Poly Extract) Mo Animations
o
o
o
)
~ 14
0.06+00 DRRD

05 00 05 10 15 20 25 30 35 40 45 50
Position [mm)]



External Surfaces [] 2=

. >
« New method to import surfaces Old Imprint New External surface
« Useful for importing post-processing surfaces functionality functionality

* Supportsonly STL format
* Must intersect the volume mesh

* For external reference geometry or mesh morphing use surface
type Imprint

Surface
External Surface

‘ Create

Plane... ~] Automatic M
STL File

d:/bounding-surface-pipe.stl Browse...
Mesh was created in

m

(3 Split Surface at Boundaries

From Zones

Close | Help

Imprint...

15 DRRD



Split External Surface [f] =

. Split Surface at Boundaries X

« External surface can be split into multiple entities lew Surface Base Name

for separate processing | | @ Automatic Naming (Surface-Based)

* Not available in lite mode .
Surfaces O
inlet
outlet
plane-3
¢ External Surface solid:1
Uic ¥] Automatic Naming (Surface-Based)
STL Fie
d:fimprint-surface/fluid-domain-post-single-surf.stl Browse...
Mesh was created in
m

Split Surface at Boundaries

From Zo

Close | Help

16 DIRD



Volume Rendering [$]

« Only available from ribbon Results > Graphics > Volumes

Uses Raytracing workflow for volume rendering

* Setup steps:

* Volume Rendering
Name

volume-1

Home Transparencies Iso-Values Clipping

Volume Of
Pressure...

Data Source
O Cel Center
* Node

Cel Zones

Colormap Options...

Home: select variable and zone
Transparencies: select ranges
Iso-Values: optionally add iso-surfaces
Clipping: reduce region size

Home/Transparencies: fine-tune color density and
transparency values

Wolume Rendering
Name

volume-1

Home Transparencies Iso-Values Clipping

~  Static Pressure

Transparency Options
O Use range from Home tab
Count : |3 > Invert Reset
No. Active Min [atm] Max [atm] Transparency Range
L4 0.400385 0.55 L 0.8
0.55 0.75 0.99

0.75 0.8475 0.5

5= | Save | | Close | | Help

Color Density
20

(hEN  Save | Close | Help

Rendering Options...

Physics User-Defined Solution
Graphics

&) Mesh

. | LICs

.« Pathlines

-

#| Contours _ | Particle Tracks _ |:M| Dashboard...

[ Vectors _ [ HSF Fie... | OLICs

17
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Improved speed for import and load operations

EXpressions can now be renamed
All dependencies update automatically

Radial profiles can be used in expressions

New operators available for GPU solver:

Expressions

abs

AreaAve(abs(T-296[K]), ['outlet'])

CountIf and SumIf

CountIf(P>200[Pa],['outlet'])

MassFLlowAveAbs

MassFlowAveAbs(SpecificEnthalpy, ['outlet'])

PressureForce

PressureForce(['wall'])

Weighted Sum

Sum(uxx+v*y+wxy, ['outlet'], Weight="MassFlowRate')

scaled_profile
[kg/(m s*2) ]

Name
scaled_profie

Definition

INNNNN]
-
e

TTTTTT

i

-IE | % I
EIEIR

| ( 5 )'scaling_factor Functions

Current Value: Refresh value
Detals Plot

Description

Used In
inlet (Gauge Total Pressure)

[ Use as Input Parameter

Variables
Constants

Expressions

Report Definitions

Locations

Profiles

((radprof radial 14)

(radius

0.00 0.010.02 0.03 0.04
0.05 0.06 0.07 0.08 0.09
0.10 0.11 0.12 0.13)

(pressure

1080 1566 5052 5538 6024
6510 6996 7482 7968 8454
8940 9426 9912 10400))
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I 3D Fan

« 3D fan condition available on GPU
* Same capabilities as on CPU solver

« Applies axial, radial, and tangential sources to model all 3D effects of a fan without resolving the geometry

3D Fan Cell Zone

Velocity Magnitude
[m/s]

2.94e+01
2.65e+01
2.35e+01
2.06e+01
1.76e+01
1.47e+01
1.18e+01
8.82e+00
5.88e+00
2.94e+00
0.00e+00

velocity

19 DRD
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Non-Newtonian Flow 7o

E

 GPU solver supports the following Non-Newtonian viscosity models:
« Power-Law

n=1: Newtonian fluid T](]/) — H(T)K()/)n_l
n<1: dilatant fluid
n>1: pseudo-plastic

e Carreau Law

10

E
= 6

Yasuda variant which is a generalized form of the Carreau Law =
=)
E R

a being the shape factor (a =2 2 Default Carreau) = 2

New adjusted Law is also implemented in Fluent CPU

. ‘Na n-1 °0 100 200 300 400 500
n) =H(T) N + (Mo — M) (1 + (Ap)?) @ StrainRate [s]

20 DIRD



Surface-to-Surface Radiation with Sliding Mesh

« Combine S2S with Mesh Motion for sliding mesh configurations

* Radiation Model
* Fluid
Zone Name
fiuid_rotating.553
Material Name air
Motion OJ 3D Fan Zone (J Source
n | O Laminar Zone O Fixed es (Unsupported) e
Settings...
Mesh Motion Compute/Wirte...
Relative Specification UDF Rea e

m Cancel | Help

Relative To Cell Zone absolute ~  Zone Motion Function none
Rotation-Axis Origin Rotation-Axis
X [m] o X0

Y [m] o Yo

Z[m]o Z1
Rotational Velocity

Translational Velocity
Speed [rad/s] 5 ~ | [ X[mfs] o

Y [m/s
Copy to Frame Motion [m/s1 0
Z[m/s] o

Close | Help

View factors are recomputed automatically every time the mesh updates
Calculation within the GPU solver is a lot faster than for the CPU solver, making this approach possible for many cases

INENEN
Vie

Gy

Radiation heat flux / W/m?
0.00

-25.00

-50.00

-75.00

-100.00

Incident radiation / W/m?
650

600

550

500

450

Time = 0.48695 s
Angle = 139.5°
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 Model energy transport due to solid motion via a convection
term (no moving mesh)

« Efficient way to achieve steady state solution (neglecting holes
in solid disc)

« Supports rotation, translation, boundary advection, fluid-solid
contact, solid-solid contact, periodicity

No Solid Motion (Reference)

aluminum

O Source Terms

ol Horen If there is a hole, the true
Specification UDF

Rette To CelZone absobae = || Sold Motin Funcon nane : solution is inherently

b T e transient, but this model

im0 4 e allows us to obtain a ‘steady
Transltiona velocty state’ solution for a particular

orientation. Solution is very

similar with and without

‘Boundary Advection'. 22 DRD
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Ungrouped Macro Heat Exchanger Model [3]

Constant and UDF-based aux-material-properties Test-setup:
« No polynomial-based input ©  2-4-and1-pass configs
o  Auxfluid: differentinlet directions
Only NTU-based HX-performance-specification o HX-1:Fixed aux inlet temperature
« No velocity-effectiveness curve o HX-2:Fixed heat rejection rate
o) HX-3: UDF-based aux properties

Supported constraints:
* Fixed inlet aux-temperature
» Fixed heat rejection rate

No HX-specific post-processing

23

Touin = 400K

aux,in

UDF-based aux-props
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Combustion With Adjacent Solids

* Flamelet Generated Manifold (FGM) model and premixed
combustion compatible with CHT:

« Temperature-dependent properties
of solid

* Solves total enthalpy equation in
solids

* Solid time-stepping is supported

FGM with CHT

Mid plane temperature contour

Premixed Combustion +

CHT

Polynomial Cp and

Piecewise linear S —

thermal conductivity

for Solids F,
P

L]
0w
180000
108

Santic 140eX

uuuuuuuu re
[¥] 120802 —u 13
f

20083 ‘J o]
B0z f
. |

£00802 -""J L""“-
DONRSANM00TED DO00ZS 0 DIORIS0M0GTE 01 085
% -Coordinate fm]

Geometry Outlet Temperature radial profile

Premix Combustion with CHT
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VOF and Species Transport []

« Compatible with:
+ Steady and transient numerics
« MRF
* Sliding Mesh
* Variable density framework*
* Multiple mixtures*
* Non-Newtonian flow*
« Compressible liquid*

Species mass fraction

10
*New features
08

05

03

00

75

50

25

0.0

Liquid volume fraction

1.00

075

050

25

2N
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DPM Species Source Term Linearization [] e @

« Activated via general DPM source term linearization flag

Set-Up B: Effect of Species Source Term Linearization

* Discrete Phase Model

Interaction Particle Treatment

Explicit DPM Sources » Linearized Sources for Momentum ——— Linearized Sources for jections... | Cancel | Help
and Energy; Momentum, Energy and Species

Explicit Species Sources

Release 25.1 Release 25.2

26 DIRD



DPM Properties in Python-Based UDF [f]

« DPM material properties supported by UDF:

« Available particle variables:

 Hooked by material name
[ |

density
specific—-heat
surface-tension
viscosity

Particle temperature:

Particle mass:

tp_t
tp_mass

Y

ref_T = UDF.rpgetvar("'reference-temperature")

Vid

Access to RP variables

function

v

def udf_particle_surface_tension(tp_t, tp_mass):

particle_temperature = tp_t
particle_mass = tp_mass
surface_tension_default = 0.08
surface_tension_min = 0.0003
surface_tension = 0.003

if particle_temperature < ref_T:
surface_tension = surface_tension_default

elif particle_temperature <= 650.0:
surface_tension = 1.3e-01 - 3.5e-04 * particle_temperature .

else:

surface_tension = surface_tension_min

print(surface_tension)
return Real(surface_tension)

must be outside of UDF

UDF.add_particle_material_parameter(udf_particle_surface_tension,

>

'surface-tension',
» 'n—hexane-liquid"')

27
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Electric Potential / Joule Heating

« Electric potential available for solid zones with GPU solver

* Supports
 Periodic boundaries

Verification example

Vie

* Couple walls N // " /;
* Properties defined by expressions "1 // "l //
i — £ ~
E 04y / / : 041 /
oY / oY /
o B Ce—
| = Numeria ‘ | = umeria
* Potential/Electrochemistry
Potential
)| Potential Equation
Model Option
¥| Tnclude Joule Heating in Energy Equation
Electrochemistry
m Cancel | Help
28 DRRD



Dynamic Mesh: Ablation/Erosion Model

 New algorithm for node motion
* Handling of sharp corners to reduce mesh degeneration
« Ablation/erosion cases can run longer compared to previous versions

Old behavior

New behavior

29

DRRD




GEKO Model

« 2024 version of the model [B]

Ceep Is also limited by the blending function
« Avoids an effect of C¢p on the outer flow

+ Simplifies tuning by avoiding interaction between
coefficients

*  Cgpand Cyy influence near-wall region
*  Cyxand Cygrinfluence outer flow
Cyer No longer depends on Cyy, ¢
« Simplifies independent optimizations of coefficients

« Wall-distance-free formulation for GEKO-2024 []
and GEKO-2015

Wall distance calculations can be expensive, the
option modify the equations to avoid it

+ Also disables all other models that depend on a known
wall distance

Cwmix @and Cyr are deactivated

Ceep and Cyy act globally, not just in the near-wall
region

¢ Viscous Model

Model GEKO Options

J Laminar [ | Wall Distance Free

constant
1.75
CNW
constant
0.5
CMIX
constant

¢ Viscous Model

Model

epsilon (2 eqgn)
nega (2 eqn)

) Large Eddy Simulation (LES)

k-omega Model
*} GEKO
) SST

k-omega Model
*) GEKO
) 85T

constant

1.75
CNW
constant

Blending Function
buitt-in

GEKO Defaults

30
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d d Task Page ”I” —
Large Eddy Simulations [ ER[Ea
SIMPLEC . > 5
« Adjust settings for LES calculations with Optimized LES Numerics Smess Corredn
button e 1 O Ao e
* Simplifies using recommended solver settings hotee

* Also available with Web Ul and PyFluent Lot Squares Cel Based
Pressure
Linear
Density
Second Order Upwind
Momentum
Low Diffusion Central
Turbulent Kinetic Energy
Second Order Upwind
Spedfic Dissipation Rate
_ Second Order Upwind
¢ Information Energy
Second Order Upwind

Optimized LES numerics activated: switched to SIMPLEC,
optimized Rhie-Chow version, low-diffusion advection scheme,

Diffusion C

1

Shield BL Distance
]

new linear pressure interpolation, under-relaxation factors 0.95

and 1 for momentum and pressure respectively

) Time Method
Off

Transient Formulation
First Order Tmplicit

O Reduced Rank Extrapolation Options...

Default

Set Optimized LES Numerics
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Python-Based UDF [f] — User-Defined Scalars

Diffusivity Boundary
conditions

Constant 2025 R1 2025 R1 2025 R1
Polynomials 2025 R2 2025 R2 2025 R1
n/a 2025 R1 2025 R1
2025 R2 2025 R2 2025 R1
Python UDF 2025 R2 n/a n/a

» Diffusivity example:

 The analytical solution is a piecewise-linear function
formed by joining the following three (X, phi) pairs

def udf_uds_diffusivity(c_centroid):
X,¥,z = c_centroid

if x > 0.0:

mag = 0.003
else:

mag = 0.001

return mag

UDF.add_uds_diffusivity(udf_uds_diffusivity, 0,
UDF.all_cell_zones())

UDS5-0 concentr,

2.0

Wi

*  Fluent (252 GPU solver)
—— Theory

T T T T T T T
-0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02
X
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optiSLang Postprocessing in Fluent 2=

Parametric OSL Post

Axes

1st

« Embedded oSL post processing of N
Parametric Studies in Fluent 2nd

it_hot
* Parameter plot
* Anthill plot
° H istory : : | ‘. 297775 5‘.41150-:.59 1.4875 I;Eu 2980281 700p

Parameter Ranges Response Ranges Criteria Ranges

2.472300

obj conste gonstr_0
DP7 (Design 0.8)

Anthill Parallel Coordinates

it_cold it_hot iv.cold iv_hot
DP7 (Design 0.8)

Relative to range
Relative to range
Relative to range

I‘% I‘e‘o I‘%
~BRY (Desigh®,8)

3rd

iv_cold

290

 Parallel coordinate plot Designs : " < b PR 0
Selection . Desigs B I B e 0
* Mismatch between DP numbering of e
Fluent and oSL & Save CV pesten eble
« DP name (Fluent) and Design number e e 29:52;:00

(oSL) shown where possible

294775000
288.775000
297.025000

287.275000

oSL number Fluent name
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Parametric Study with Burst to Cloud [] o

Only available with active beta features and logged into Ansys Cloud Burst
Parametric ribbon: Update Options > Concurrent > Concurrent Settings

Input files are uploaded only once

Download behaves like for on-premise submission s Update Options
Method # update Current
Sequential
Limitations: — : e # update Al
* No support for HPC Parametric licensing I Concurrent Setings
Mode

* Every design point is one job and uses credits accordingly

| Submit to Ansys Cloud Burgt
Job Details Per Design Point

Priecison
T  Double
MNumber of OPU Processes MPT Typa
4 > | default
Quaue Interconnect Type
fuids-32¢c-128g-1-node | ethernet
¥ Show Advanced QOptions
Mumbser of CFlls Per Node Madmum Execution Time | Hours)
] 2o

Exclusive
Output Files Detalls

* Keep All Qutput Files

Keep Specific Qutput Files
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Hybrid Precision Solver [f]

* The solver spends most of its time in AMG (algebraic multigrid solver) cycles
« The AMG process does not benefit a lot by double precision
« Approach: Keep the outer calculation at double precision and the inner at single precision

* Observed behavior across many cases:

Coupled solver: Segregated solver:

« Performance close to single « Performance in-between
precision single and double precision

« Memory requirements in- « Memory requirements reduced
between single and double by ~10% compared to double
precision precision

« Supported equations: pressure, momentum, energy, k, epsilon, omega, radiation

* Must be started with command line argument in 2025 R2

 fluent 3ddp —gpu_hybrid_precision
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Vid

Asynchronous GPU Solver Mode

« Goal: overlap GPU and CPU operations to minimize waiting time
* Maximum theoretical speed-up: 2X

« Start Fluent with the command line options —gpu —gpu_async
« Can be combined with =lite

« When using the Fluent Launcher, set the unsupported environment variable FLUENT_LAUNCHER_OPTIONS=-
gpu_async

Fluent Launcher 2025 R2

Fluent Launcher Ansys
Home General Options Parallel Settings Remote Scheduler Environment

Setup Compilation Environment for UDF
C:\PROGRA~1\ANSYSI~1\w252\fluent\ntbin\wing4\udf bat ar)

FLUENT_LAUNCHER_OPTIONS=-gpu_async

Other Environment Variables (Listed environment variables will be set explicitly before launching Fluent)
To set VAR] to 12, enter VAR1=12
To unset VAR1, enter VaR1=

Start | | Reset | | cancel | | Help ,:
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Sliding Mesh Improvements

« Single precision solver is more robust

« Scalability on multiple GPUs is improved
Observed speed-up between 40 and 100%

Depends on the size of the sliding mesh zone

Example case:

Helicopter with 70M cells
69% of cells in rotating zone
Nvidia A100 GPUs

120

100

80

60

40

20

25R1

MIUPS

m 4 A100

8 A100

25R2
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WTM - Automatic Thin Volume Meshing

* Flexible layered thin meshing in Watertight
Meshing Workflow

Workflow Editor

« Automatic detection and ordering of il b IRl " v Volume Meshing Controls
suitable local regions and source/targets = | Name thin-meshing_2
. .. . Assign Size Using i
o Automatlc tra nsltlon tO UnStrUCtU red In non_ e Minimum Number of Intervals
thin areas sz [mm]

+ Note that with mesh import, zones need to 7 CDE;“;:
be separated in the Surface mesh task or in O St Pl
Manage Zones task Max Gap Sze [mim]
Local Unstructured Fil Aggressive

Regions Filter Text v | [4/10]

fluid
solid_capacitor1
solid_capacitor2

 Improvements:

* Add Max Number of Intervals when
specifying intervals by Size

« Parallel volume meshing for non- , T ‘, ‘
conformal regions without any thin wd P ot (it Sg S NB TR 05 need Opeons
controls : '

+ Allow prism layer settings for regions
which Auto Control
Creation could not identify as thin

Draw Thin Volume Regions

Add Thin Volume Meshing Controls

39 DIRD



WTM - STL Import

« Select *.stl file(s) in WTM Import Geometry task.

« Supports workflows where a high-quality initial surface mesh in *stl format is available from a 3rd party
tool (e.g. ANSA)

e Notes:

* The *stl file should be of "mesh" quality
+ i.e. connected and with reasonable quality e Rt Look in: B o:\Test

. File Unit
« Forasingle part e
* Set automatic object creation to no

Import Geometry

Name

_ ~= My Computer
Units ; B testimshhs

@ multiZoneTest2,stl

+ Advanced Options
l test1 workflow_files

N For mu |t| ple pa rts File Names D:/Test/multiZoneTest2.stl

* Use one *stl file per part
« Use multiple file support to import all at once Mesh File | multiZoneTest2.stl

Files of type: Ansys Mesh Formats (*.msh *.cas *.gz *.h5 *.stl )

—| Advanced Options Filter String

Automatic Object and Label Creation? no

D:/Test/multiZoneTest2,stl
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WTM - Extrude with Extend to Periodic Pair

« Extrude multiples tubes of different dimension in one operation / task

« Fully conformal mesh

Workflow Editor

Extrude Volume Mesh

Name extrude_tubes

Method First Height AN — i

x.=o

First Height [mm]

Growth Rate

—| Advanced Options

Growth Pattern

«| Merge with ent Region
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WTM - Medial Axis Multizone Meshing [f]

« New meshing method particularly suitable for
* Long curved pipes and channels and 360° axisymmetric models ——

. . . . Add MultiZone Controls
« Avoids skewed cells by better-aligning blocking Mutzons Controls and Sizing for
Name

Mesh Method

* Limitation:
« Some complex arrangements may fail to mesh

Source-Target Selection

wf-source-target
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WTM - Web User Interface

¥ N Ansys/Fluent y +

C M @ localhost:3000

« WTM available with Fluent Web |-
User Interface e

* Most workflow steps are Memgt Coomety ¥
. v Meshin
exposed in the tree & mpotceomety

° D|agnostlcs OptIOﬂS are Add Local Sizing

available from the right arc SRp—
+  Only available if Fluent is R

started with full graphics ! Create Regions [
Su ppO rt Update Regions

Add Boundary Layers

° RMB Context mehu tO interact smooth-transition_1

with the graphics directly ————r

Improve Volume Mesh

Quality Method Orthogonal
Cell Quality Limit 0.15
Do you need additional quality criteria? No

Advanced Options

Improve Volume Mesh Restore Defaults

Clipping Plane X

'1 ¥ Insert Clipping Plane & Draw Cell Layer

< » Freeze Cell Layer

LimitinX LimitinY LimitinZ Custom Flip

r " MEsHNG

Session: FluentWeb




FTM - Multithreaded Wrap and Size Field

Computation
New Prime wrapper technology available in FTM

« Multithreaded wrapping will be applied to main fluid wrap.

Other regions will use current wrapping technology
« When enabled, size field computation is also
multithreaded
Yields significant speedup in Surface Mesh creation
« 3X - 4x surface mesh speedup on industrial ext. aero cases

Unsupported options
« Part-replacement
« Overset mesh

Changes / Additions from Beta Feature
« Renamed in Ul to “Multithreaded Wrapper”

 Prime-based leakage prevention used automatically when
multithreaded wrapping is used

» Solid and Fluid objects can now use the same wrapper

Workflow Editor
Describe Geometry and Flow

Use Multithreaded Wrapper

/ Both external and internal flow

) Skin assemblies by wrap

—| Standard Options
Add an enclosure?
Create large caps?
Add local refinement regions?
Identify construction surfaces?

+| Advanced Options
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Rapid Octree in FTM [f]

Displayed Regions All Regions -
* Rapid Octree method can be used asa (Fiber <) | Fier Text BB
Volume Fill method in FTM Update Regions — B ——
. . Y Name = Type Extraction Method Volume Fill Leakage Size
« Extremely fast volume fill for bulk regions - void _~ I none v [ none =
. . . . attachment void *  none *  none v
Requires Extraction Method to be either: fuidregion1 [fiuid v {none e

* None fore void _’ none

« Rapid-octree is applied directly on the skin
geometry
* Skin « Notes / Limitations
« The geometry is first skinned before ) . .
applying rapid octree - Size controls on edges are ignored in
« Prime wrapper will be used for skinning if it rapid octree regions
is enabled
« Can be combined with all other volume fill - Overset and Part Re.placement not
types in other regions supported with Rapid Octree
* Note: Rapid Octree scales much better - Beta features must be enabled before

than other fill methods, so if it is combined
with other methods using very large core
counts may not be beneficial.

reaching the Update Regions task
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Rapid Octree -

BOI support

* BOI refinement region type enabled

« Generic shapes are now supported in addition to box and cylinder/frustrum geometries

* Imported geometry should be a closed triangulated surface

Region Configuration

Name
refinement_region_1

Region Type BOI
BOI Definition

Face Zones for BOI  Fite

domain_sidel
domain_side2

domain_top

engine

exhaust
local-refinement-1-wake-1
local-refinement-1-wake-2

mirrors

|compute|

Rapid Octree Refinement Regions

Defined Regions

e e & i i i

Filter Text 3"— l|_/’||— @[

refinement_region_0

Level Max Size Active
9 S 0.256 Yes v

v

|
o
Tﬁ I

|||

m w0

[Activata l |Delete4| :Draw.|

Preview [Dcactivatgl

((close ] [etp]
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2D - Quad Mesh with 2D MultiZone Meshing

« Generation of pure quad mesh driven by edge sizing
Enable MultiZone Mesher in the Define Global Sizing task

Set up edge sizing for the boundaries

* Size biasing available
Reverse biasing orientation option for selected boundaries

Assign Size using “First Height” or “Interval options”, but not “Size”

.
ndary Layers

°
Workflow Editor

Add Local Sizing

Name

L]
Smallest Height

Smallest Height [mm] 1

Growth Rate

gn Growth Using

Growth Rate iz,

Select By
Filter Text

Workflow Editor

Define Global Sizing
Minimum Size [mm]
Maximum Size [mm]

Growth Rate
Filter Text

Size Functions Curvature & Proximity
Curvature Normal Angle [deg] 18 /5 S
I LRSS RN
Cells Per Gap 1 .'.'2%33:3?::‘:’3:3" -‘f..’::’::':::f’::i::s:‘“
AL eSiessss et g
... H H jaryesivel ‘l ‘

edges

MultiZone
O GHH
Uk LT
““““‘:“‘::,’s::‘:.:i’:z. _;.‘:,:,:ffzf",".":.'.... . Update @ Cancel  Clear Preview | Draw Bodies
OSSEs BT
S0 SO ATL AT

Update = Cancel
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2D - Quad Mesh with 2D Multizone Meshing

 Quad mesh is compatible with boundary layers growth

« Only single body geometries supported for multi-face geometries

(IR NN NN

Y O L L O A

O T Y

v &/g., Add 2D Boundary Layers

+" <7 Generate the Surface Mesh |5

| I
|

T

1T
|
[

I

[T
[
1T
T
LT

AN NN
Tt

|||||||||||||||

|||||||||||||||||||||||||||

|||||||||||||||||||||||||||||
|||||||||

1
||||||||||||||||||||||||||||||||||||||||||
L S S S A A S A B A T

T TTT17]

[ |

I

VT
LA O Tt
N L . O I
ML

VT

SRV 4 dég, Add 2D Boundary Layers

W|th B |_ v ,é;, last-ratio_2

+" < Generate the Surface Mesh [
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* Insert Extrude task(s) after 2D mesh creation

« 3D face zone types/names are taken from the 2D source edges

Extrude 2D to 3D

Limitation

« Baffle edges in 2D will not be preserved as internal faces in the extruded 3D geometry

DRY4 gg Add 2D Boundary Layers

v Eg aspect-ratio_1

v % Generate Map Mesh (5]
+/ <7 Generate the Surface Mesh [5)
v g; Export Fluent 2D Mesh

- v Extrude Mesh

+  extrude 1 |3

Extrude Mesh
Name extrude 1

Method | Total Height

Extend To Periodic Pair

V| Normal Based

External Boundary Zone Filter Text * | [1/8] | &

all-edges:wt-farfield.3-1
all-edges:wt-outlet-1

fluid-extruded-1

Total Height [mm] | 1000
Number of Layers 6
Growth Rate X

Advanced Options

LRE

Update -

]

(203 0[5 {@) o0 § (=][=)(=)(=)M™

B

wun| Console ‘ Graphics
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2D Axisymmetric Sweep Task [B] -

« An Axisymmetric Sweep task can be
added in the 2D Meshing workflow to
revolve the 2D mesh into a 3D mesh.

» Faces adjacent to axis are revolved as
wedges to avoid degenerate cells.

« User specifies:

Meshing/m

AXxis origin and direction

Revolution Angle

Number of Layers along the revolution (uniform
only)

esh> man lis

type count tet hex pyramid wedge hex-prism

305

fluid-3205 fluid 10440 ] 2400 c] 8040 2]

MName

axis-sweep_1

Boundary Zone Filter Text *  [4/14]

downstream_outer
near_wall
upstream_outer
wake
Axis Origin

X [mm]

¥ [mm]

Z [mm]
Axis Direction

W
A

Y
Vi

Revolution Angle [deg]

Number of Layers

30
30

Update | Revert and Edit [

&l
©

DIRD

«
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Poly/Poly-Hexcore meshing memory

J
red u Ct I o n External Aero Cases (Poly-Hexcore, 16 cores)

600
555
. . m25.1 252
* 10-15 % reduction in peak memory 500 o o

requirement for Poly-Hexcore volume . 407

meshing B
2 300 288
:

279
251 245 256
213
200
o 25-35% reduction in peak memory 100 I
requirement for Polyhedral volume 0

. FullCar1 Half Car 1 FullCar 2 Half Car 2 Half Car 3
mes h INg (418M) (209M) (390M) (195M) (238M)
EEE Combustor (203M)
(16 cores) GTC CHT cases (Poly, 16 cores)
691 140
m25.1 25.2 125.2 127.4
— 120
@ 600
9, — 100 95,0 95.3
g 453 ] 87.8 82.8 884
‘6 400 E‘ 80 66.5 69.3
e E 6 . 60.6
(<3} =
= & 40
-
200 )
Q
[
0
0 CHT_Casel CHT_Case2 CHT_Case3 CHT_Case4 CHT_Case5
m25.1 m25.2 (36M) (33M) (54M) (49M) (37M)
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Flow Boundary Coupling

» Couple flow boundaries of Fluent and CFX [B]

» Couple flow boundaries of two Fluent sessions

* Transfer quantities like pressure, mass flow, turbulence, and
temperature at boundaries between sessions

» Especially useful for different:

* Physics
e Time scales

Inlet BC
(Sim 1)

Simulation 1

Simulation 2

/A

Outlet BC

(Sim 1, pressure outlet)(Sim 2, mass flow inlet)

x

Inlet BC

Outlet BC
(Sim 2)
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Flow Boundary Coupling: Fluent Workflow 22

» Activate from TUI or with PyFluent for all participants:

« /define/models/system—coupling-settings/flow-boundary—-coupling/activate—flow-
boundary-coupling—-model? yes

Model Specific

New option in Physics ribbon: Model Specific > System Coupling Manager i Discrete Phase  _ Al Explcit Thermal Coupling...

To define the zone where boundary conditions should be transferred

 solver.settings.setup.models.system_coupling.flow_boundary_
activate_flow_boundary_coupling_model=True

Define coupled zones under
solver.settings.setup.models.system_coupling.flow_boundary_coupling.specify_zones_
to_activate

M conduction Manager... M pPCB Model...

* Export scp file to use it in the standalone System Coupling application
« Alternatively, use the Auto Write SCP File option
* Full setup not available within Workbench « Coupling Interface

v CouplingInterface 1
v Side
One (Fluent upstream)
Two (Fluent downstream)

Read 4 v Data Transfer

Write » down>u p.T

Parametric Project * down>up_k
= down>u p_omeg

down>u p_p

p>down_T
p>down_direct

. S y—— p>down_k

Table File Manager... piing ' .=.|_|t--:w--.-*,-|'_te I_-‘_L Pl up>down_mfr

Solution Files... During Calculation  * Witiie S e up>down_omega

54 DIRD
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Rigid Body Motion FSI

« Can couple Fluent and rigid body solvers
(for example, Ansys Motion FMU) to
perform 2-way FS|

 Translational and rotational motion
parameters supported via SyC

« Motion attributes (parameters) are
transferred to Fluent via SyC

* Dynamic Mesh Zones
Zone Names Dynamic Mesh Zones
rotor-blade-1 ¥ || rotor-blade-1
Type
J Stationary
) Rigid Body
) Deforming
) User-Defined
®) System Coupling

Motion Attributes Meshing Options Solver Options

Zone motion wil default to Stationary
when not participating in System Coupling.

Display | Delete Al | | Delete | Close | Help
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Body of Influence Local Fidelity for Fluids
(Explore)

 New option to apply local fidelity to a
body suppressed for simulation

« Body can be any shape and either
fully or partially overlap fluid or solid
regions

« Can be combined with other local
fidelity controls with smallest size
winning

* Provides additional flexibility for
controlling mesh density and
optimizing GPU memory usage

O ® > @ Enclosure

O ® == %

O ® & Solid
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I Sharp Edge Capture (Explore)

 New option to capture sharp edges for fluids
meshing

* Improves sharp feature resolution
* Enhances solution accuracy

4K Symmetry (%@ Simulation Options v Better reso/utfon

Specify calculation type Of I'n /ets and
outlets with
sharp edge

‘Speciﬁ«' modeling method p g
capture,
‘Speciﬁy‘ convergence settings improves in/et
and outlet
Units settings monitor results

DRD



Node and Element Count Messages (Explore)

« Node, element and face count for fluid and CHT simulations

* Message shown as soon as discretization completes
* Improves ability to determine model size and estimate GPU memory requirements

Mesh
831920 elements
3314413 faces

_. 1657803 nodes

Messages g Q X

11:24:06 AM - Explore mesh
statistics: number of elements
831,920, number of faces
3,314,413, number of hodes
1,657,803
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Internal 3D Fans

N W[ p InTeRnaL Fan JDD0501005MX0ALL [v| Y 5 | 415 X

s . INTERNAL FAN 1 ZE  Variable

‘ Constant pressure rise 1Pa

® NeW 3D internal fan ‘Spemfytotatheat

« Specify on cylindrical or rectangular fluid
bodies

« Automatic selection of inlet face with user
override

* Fan performance curve or constant pressure
rise

* Fan library with common electronics cooling
fans

 Shrouded or unshrouded fans

* Monitors for fan operating point
« Fan pressure rise and volumetric flow rate

* Enables additional electronics cooling
applications

Fan Performance Curve

Avionics box
cooled with an
internal fan

0.001 0.002 0.003 0.004 0.005 0.006 0.007
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Heat Flow Monitors (Explore)

Heat Flow Inlet 1 (1567.9 W) <«

1710

* New heat flow monitors on inlet, outlet and walls
conditions

* Improves ability to check heat balance fluid-
thermal and CHT simulation

W]
i
2
S}

Heat Flow (W)

HeatFlow Inlet2 (-1128.9W)

-1.02e3

-1.07e3

w)

2-1.12e3

[\TY k lA/ MonNIToRS
R,

L
)
o
]
a
T

-1.17e3

Heat Flow v _ 12963

Heat Flow Outlet (-435.81W) | &

-392

£
=
M

Heat Flow (W)

Faucet thermal-fluid simulation, Q;,

= Cgout
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Monitor Details Saved in Project

* Monitor details now saved in project file

Enables review of solution convergence or
transient behavior in a saved project

Mass... (-0.03 kg/s)

Avg. Te... (285°C)

-0.027

[4E]
=

B

Flow (kg/s)

]
L1

-0.031

5

M
P
~

Temperature (°C})

1

Details for Mass Flow Outlet

Details for Avg. Temperature Outlei X

-0.0293 Uing

-0.0296 Ui

0]

2 - 23253
©5-0.0298

-0.0301 L

22

67.8 136 203 271
Iteration

67.8 136 203 271
Iteration

py ¥ |

Review monitor details in saved project
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Material Storage

A ready-to-use script, for

(import, save, share, remove) using a
local or Ansys Granta databases.
All properties to be stored, used later, shared with
the team, etc.

* Reuse calibrated materials

« Save new materials

« Fix incorrect or outdated entries

« Material data preview and editing

 Share Custom Data Base

* Supports custom STL (default scale: meters)

« No support for flexible/breakable particles

Wl Vaterial Storage X

FiLE OepTiONS HELP

\nsys / soo
Material Storage

Selection Information

C:\Users\jdasilva\OneDrive - ANSYS, Inc\Documents|Rocky\Materials

Material Options

‘ | Get Material u Add Material u Remave Material
B Material Storage X
FiLE  OpTiONS HELP
Get Material
Boundary Materials List Particle Materials List Materials Interactions List

[] Rubber > Wood

[ steel > Rock

[ Aluminu m > Metal

[] Titanium > lron

‘ Entities Data ‘ | Review to Import |

In addition to the existing
, this is a new feature to facilitate particle data
Management.
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Deformable Particles

* Beta feature for applications involving significant plastic deformation of particles, such as calendering in battery
manufacturing and tablet compaction in pharmaceuticals.

* Enables particle large deformation through an FEM-inspired element deformation approach.
* Discrete Breakage model compatible.

0 0.5 1 1.5 2 2.5 3 3.5
Punch Displacement (mm)

Electrode

—— Upper Punch Force  — - - Lower Punch Force
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DEM Liquid Spray (coating using DEM particles*)

Solver SDK - New module available

Spray Coverage

(mg)
0.003
0.00225
0.0015
0.00075

o

* Lucilla Almeidal, Tim Hoogenraad]l, Vinicius Daroz2, Rahul Bharadwaj2, Ariel Muliadil - A Novel Approach for Modeling Pharmaceutical Tablet Coating Using
Coupled DEM-CFD Modeling. AiChE, 2024 66 DRD



Semi-Resolved Thermal Support

This feature adds support
for Heat Exchange between

Particle and Fluid in

coupled Rocky-

Data EDiTORS

BATREZGLES

Coloring o Info 55 Properties Iﬁ Curves

Time Scope ||n5tant aaaaa 2

e

Name Min Max Unit Evaluation

‘ ¥ SemiResolved : Heat Flow 0.308 0308 W Instantaneous

W

There are two versions of the implementation:
one supporting and another
supporting (modeled with two-
equation turbulence models, like the k-c¢ and x-w
turbulence model families).

2-way CFD Coupling
simulation from Fluent

Temperature [K]

67

500.00
477.78
455.56
433.33
411.11
388.89
366.67
344 .44
322.22
300.00
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2-way Structural Coupling DEM/FEA

HOJS

Displacement : Z l =

(mm) | \ig Z
§

-0.10 i = J |

-0.93

-1.77

-2.60

For this DEM/SPH Mixing example, all the forces acting in the Mixer are sent to Mechanical, which calculates the
deformation and sends back the incremental displacement to Rocky. Here, both the DEM/SPH behavior and the Mixer

structural integration can be analyzed.

*FSI: Fluid-Structure Interaction
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Electronics Coupling Module (Solver SDK)

Amplitude

[

.00

o

.75

o

.50

o

.25

o

.00

-0.25

—0.50

-0.75

Waveforms

Sine Wave

Square Wave
Triangle Wave
Sawtooth Wave |

N

AN 74

NS
S

Any evaluated field property ¥ can be modulated according to
one of the available models

Enables static point clouds to represent transient phenomena

Average of Ey
16406

dust

S — - 4
EDS (Electrodynamic Screen) process, for

Particles (dust) are removed by a custom electric force
generated from a 3 static point clouds (Ansys Maxwell) and the
modulation feature. This was implemented using Rocky Solver
SDK.
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Ansys FreeFlow for free-surface flow applications

Ansys

Ansys Developer Portal

Engineer new solutions to automate, manage, and extend t

SPH Features Multiphysics
v’ Surface Tension Modeling v’ 2-way Coupling with Ansys Mechanical
v Multi-GPU v' Coupling with Ansys Motion
v’ Use of Ansys HPC v Coupling with Ansys EnSight
v ISPH* Solver v" Expose Force and Heat Transfer Coefficient values

v" WCSHP* Solver
v" Cumulative Wet Time
v" Cumulative Shear Stress

*ISPH: Incompressible Smoothed-particle Hydrodynamics
*WCSPH: Weekly Compressible Smoothed-particle Hydrodynamics
*SDK: Software Development Kit

Automation and
Customization

v Modules examples available for downloading

v' Functional modules available, with examples of
source code

v’ FreeFlow SDK*

v’ Powerful Automation PrePost Scripting tool
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Surface Tension Model

|

Pairwise Potential Surface
Tension (beta)

|

Correlate pairwise surface
tension parameters with
physical

parameters.

This novel model can be used for applications where the surface
tension of fluids needs to be determined with precision, such as
droplets formation and flow over/around geometries.




Temperature Dependent Viscosity (Beta)

A module in which users import a el sty
ta ble that FreeFlow uses 00103569 250078  50.0052  75.0026
to set the viscosity of each SPH element.

Temperature
K £60
i(-lvs}:’;fz %Z(ysfer Coefficient Temp ? ‘g ngu(,s
- 730.
750 122.5
H500 ,,5“
I250 107.5
Y moI
1.258 s ’r*l
INn the Jitis SDK has new hooks so users can calculate their own
important to consider viscosity variability, with HTéifcorre'latllons depending on fluid 'oca'gﬂoc'w
different temperatures. Z:’émggfa culating custom viscosity per S
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Variable Force Field

« User loads a Time X Gravity
and gravity will
change overtime according to what
was defined in the user’s table

« Benefit: Simulate tank sloshing of a car ‘ / /
IN Movement without having to move
the tank geometry, thus, the gravity
changes represent the acceleration
due G-Force experienced by the tank.

« Cases: Fuel Tank Sloshing.
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Heat Transfer Coefficient on Walls

\nsys MECHANICAL < \nsys FREEFLOW

« New module that calculates HTC on
wall triangles based on correlation
dependent on Nusselt Correlations.

 Rocky thermal model not required for
HTC calculation.

allows users
to export to for
further thermal analysis.

Target Application: E-Motor Cooling

The main objective of e-motor cooling simulations is to
evaluate and improve oil distribution for

different cooling branches and to

maximize heat transfer between the oil and the e-
motor components.
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Ansys Mechanical 2-Way Coupling

For this 2-way Structural Fuel Tank Sloshing FSI* example, all the forces acting in the Tank are sent to
which calculates the deformation and sends back the incremental displacement to FreeFlow. Here, the SPH behavior and

the Tank structural integration can be analyzed.

with Mechanical.

Similar to what here have for the Structural Coupling, FreeFlow also allows the

*FSI: Fluid-Structure Interaction
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Ansys Motion 2-Way Coupling

Tractor driving trought fluid
(coupled with Ansys Motion and
Ansys Mechanical)

Tractor initial velocity: 18 km/h
Fluid pool max. depth: 0.6 m

\nsys MOTION \nsys FREEFLOW

Ansys Motion co-simulation
enables:

XL
e Complex nested and chained motions s i
« Stress and deformation of flexible body
components
* Geometry-to-Geometry Interaction /N\w

* Advanced Mechanisms Logics and Behaviors
(PLC, Matlab, ...)
* Coupling using FMU Interface for data exchange
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More Updates

: f'r[j 1] Home Page - Ansys Customer Por X -+

(= (&) ™ I [ https://support.ansys.com I

Ansys Learning Forum
Supported Platforms

Class3 Error Reports
Tutorials & Training Materials
Online Documentation

Resource Center

. o> ¥ _ T
Submit and Check / ANSYS 2025 R2 Now What's New in ANSYS
Support Cases (New) Avalilable 2025 R2
Submit a new Support Case Get access to the latest version Find out what's new in the
or check an existing Case on of ANSYS via the Customer latest version of ANSYS
Ansys Customer Support Portal's download center. software.
Space.
User's Guide Contents... Download 4
Adapt R Submit/Check 4 2ozl 4
) sing Help...
T Manual... D,a Automatic ] _
Online Technical Resources..,
Controls... /i, Manage... |jcense Usage..
Introduction to Fluent Learning Resources »

Fluent Release Motes

AMSYS Product Improvement Program
I Fluent Migration MEHUEIEJ

Version...

303-
AMSYS Mews Center

August 21, 2025

79 DIRD



Wrap Up

D 2 D SIMULATION PRODUCTS  CONSULTING  TRAINING COURSES ~ SUPPORT RESOURCES v ABOUT ~ CONTACTUS O
TECHNOLOGY

The recording and

slides for this webinar ) )
are in our Technical Technical Resources Library

Reso urces |_| b ra ry IN-DEPTH RESOURCES TO ENHANCE YOUR SIMULATION SKILLS

If you are not on our
mailing list, or are
unsure if you are,

WHITE PAPER WEBINAR WEBINAR WEBINAR
please |et US knOW at Six Full CAD Full CAD Full CAD
Considerations Associativity Associativity Associativity
d for Selecting Between NX and Between Between Creo
a n Engineering Ansys - (June 22, Autodesk Parametric and

we can add you!
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Wrap Up

Thank you for your attention!

May | address any questions?
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