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Explanation of Symbols

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

CPU solver E GPU solver  FBHE PyFluent
EE
Web Ul @ Desktop Ul S

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

August 21, 2025
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CUDA Reguirements

A 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

A Installing the GPU driver by itself is not enough
A Refer to the Nvidia website for download and installation instructions

A Only GPUs that are compatible with CUDA 12.8 can be used
A Maxwell (2014) microarchitecture and newer
A Can enter nvidia -smi in Windows Command Prompt to check driver and CUDA versions

A No additional installation needed for AMD GPUSs on Linux
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Batch Job Submission Option V Launcher I
Updates

. . - Fluent Launcher 2025 R2 _ %
A Submit batch jobs from launcher

A Only Graphics ( -gu) Fluent Launcher
A No GUI No Graphics ( -g)
A Hidden Mode ( -hidden)

Af2KK gCu dA XBJgAQdB

Home General Options Farallel Settings Remote Scheduler Environment

]

C] Fre/Post Only
Fluent Root Path

A X A n N N\ N N rr do e A do N\ = C:\Program Files\ANSYS Inciv252\fluent v A=
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 @

A Server can be started in GUI, TUI,  PyFluent , and = Broomeese ) -
. uen uncher MAnsys
startup command line argument Fluent Launch

Home General Options Parallel Settings Remote Scheduler Environmen t

A Access to all settings supported by the GPU ConVEsEG 0 00

Solution

Double Precision

Recent Files ® 3D
Native GPU Solver

solver when calculation is stopped
A Cannot edit settings during calculation

Parallel (Local Machine)

a

CPU Processes 2 -

GPU (1 RTX 2000 Ada Generation Laptop GPU 8.58522 GB 24 SMs)

A Post -processing during calculation is possible

but may be siow i
A Direct GPU post -processing (lite mode) has no e .
effect on Web User Interface AT R

A Data must be transferred from GPU to CPU i
over the network to the client for O
visualization
A Main speed limitations: - E
A Bandwidth - :
A Visualization speed of the client browser Sm— o .
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Ansys Engineering Copilot* Integration

- baffle-sys-cht Parallel Fluent@

A Side panel with direct
access to:

A Ansys Learning Hub
A Knowledge Materials
A AIS Forum
A AnsysGPT

A Limited to Windows in
2025 R2

A Requires login with Ansys
Account

Domain Physics

Learning & Support

Ansys Learning Hub Fluent Help

Outline View

Case View

Setup
General
+ Models
m’ Materials
n Definitions
Zone Conditions
E Boundary Conditions
[’ Me rfaces

@ Auxiliary Geometry Definitions

Reference Values
Reference Frames
x) Named Expr

1 Curvilinear Coordinate System

% Methods
Controls

Definitions

gisters
omatic Mesh Adaption
=%, Initialization
+ ® Calculation Activities
=) Run Calculation
Results
. Surfaces
+ @ Graphics
* Plots
Task Page

LLLLLL npnnng
AP E:
JESHE:
- - =
LILILILILL TITIT]
EE
E x
[3d, dp, pbns, sstkw, 2-processes] = [u] X

Solution Parallel Design

?

Tutorials Learning Resourcesy

Parametric Learning and Support = *

Documentation

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

Console phic Home Leaning Knowledge Forum

*Ansys Al+ license 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

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

Domain Physics
Read Mesh...
Write Case...

Parametric Project D ata..

Import

Export

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

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

=
EIEL
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Transfer Case Settings

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

A Works on all hierarchy levels

A Drag from one Fluent session into
another Fluent session

T ey o | oy pase |

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

dm -
- 4 -
B F =
= -
LLILILLL TIXIT]
E x
B8 T-junc-CHT Parallel Fluent@AAP2kIwuSWCipOe.win.ansys.com [3d, dp, pbns, sstkw, 2-processes] — (] X | N T-junc-cH Parallel F 19WCipOe.win
File : Domain Physics User-Defined Solution WL File }allel Design Parametric Learni
Solution - Learning & Support
o Controls Reports Initialization Activities Ran £ X 2
9 P Calculation e
Methods... ) . 5
2 R k¢ o £ A”SYSSI”“OVat'O" Ansys Learning Hub Fluent Help
pace
Outline View < / ! User Window 1 X\ Outline View < | Console
[ - Done.
Case View Case View >
Ln b number trac
ilter Text lter Tex
Filter Text ’ Filter Text number trac
+ Setup N + Setup
+ Solution ‘ k H + Solution number trac
ooy seting: S 2 o adjoint/
4 Ry g “ (o4 - @ surfaces detine/
ON PasﬁSemngs = @ plane-21 display/
o P = : exit
Reset layout T A @ Graphics file/
- *) ) Mesh mesh/
Export To File... Q¢ + & Contours
¢ > de bfa y
Expand All * :_é‘ Vectors
Collapse All ] o E a Pathlines It is recor
= - “2{ Particle Tracks features,
. |_ Plots @ . 5III: LICs This will ¢
- =
-oh Scene IL S L Plots
D Dashboard B Data Sources Beta featu:
* Animations ’ — * ]3 XY Plot >
+ [ Reports Iﬂ Histogram adjoint/
v P ters & C ion )] @ 2 profile Data define/
+ Simulation Reports 1 display/
12/ Interpolated Data exit
¢ i= | FFT file/
e n,
I_‘ Cumulative Plot zesh/
<] =) 2N scene > de bfa n
~ r‘ :h scene-1 2 "
* D Dashboard uiasoltng.}
Le] * Animations Warning: nc
i) e 1y
2 Reports current.
> = used beta 1
+ Parameters & Customization diaabisd.

+ Simulation Reports

0 selected all ¥

Task Page Outline View Console Graphics Task Pge Outline View

Use your p2

Beta featu:

>

Console l
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Universal Scene Description (USD) Export 2=

A Export in USD format from Save Ll
Picture window - ]

A Creates a directory structure and [S]

a *.USd flle B save Picture XV\
Raytracer Image
A USD is aimed at visualization and = e
can be opened in many third - Ju Dunycan || @y |

v

party applications like the S e

Omniverse Viewer or Blender D e G .
A No transient export available S j—

) VRML V| Landscape Orientation
(O Window Dump White Background




Annotations

A Interactive and user -friendly
annotations.

A Append values of certain quantities to

the text: Date, Time, Version, lterations,

Timesteps, Flowtime, Named
Expressions

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

A Use expressions in annotations during
animation

A Annotation can be saved with
animations of any type

. %’C Periodic Instancing...

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

View Parallel

V| Mesh Display V| View

:.f’ Material Editor...
V| Pointer V| Visibility |V/| Object Selection/Display
ﬁ Raytracing Display...

1/, Motion Definitions
* EZ] Cell Zone Conditions
* El Boundary Conditions

@ Auxiliary Geometry Definitions

* IL Reference Frames average pressure drop -

= f; Named Expressions

El Curvilinear Coordinate System

_average pressure drop - 8.5821[Pa]

Annotation Text

average pressure drop -

Value to Append

None

Number Format

Type Precision
float v||4

Font Specification

Name
Rubik

Color Slant
black ¥ | Regular

m ‘:Show/ Hide Copy ‘m| l Help I

Learning and Support  ~

Contours of Static Pressure [Pa]




Qt Plot Settings

A Separate Auto setting for the Minimum and Maximum axis values

A 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

6.0000

5.00004

4.0000

Area-Weighted Average of pressure [Pa]

3.00004

VEd

-
“r N

E =

E

2.0000
0

20

40

iteration

60

80

100

— report-def-0
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GPU Post Processing 2=

Average Over Monitors Y+*-Based HTC Monitors

A Write, plot, and print the moving average of A 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+

A = ol Report Type Facet Average
*er Surface
Field

Average Over
20 5

~| Retain Instantaneou

Report Files

outlet-mfr-rfile
force-rfile
flux-rfile

Report Plots

Frequency 1
O Print to Console

O Create Output Parameter

Facet Average of pressure [Pa]

-10000.0000
0

Field Variable

Pressure...
Static Pressure

Surfaces [1/5]

1let

4000.0000-

2000.0000-

0.0000-

-2000.0000

-4000.0000

-6000.0000

-8000.0000

1 20 30 40 50 60 70 80 90 100
iteration

steady_avg_3 steady_avg_3(instantaneous values)

Surface Names

Per Selection

Average Over

Retain Instant

Qutput Parameter

13
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GPU Direct Post Processing[ 1]

Line Surfaces and XY Plots

A Create, display, and evaluate results on
surfaces of the type line in lite mode

Velocity Magnitude

2900 9900000000000 RRRAIRRETNS
-mixture) Ssssessssssnesnsnscnsesecs
[mis ] OO N RN N KX
00026 Ssatasessscnessasesnseness
(EEARLEE 'EENNEENENEEE NN NN R NN )
08808 8s 0008000000000 000000s
$se08scessssscsssncscses
Sses8sessssRcsssRensee
tes ettt essssssesssesen
00019 sessensssssssnsesenesaes
00000000000 ERSORAORRROLS
...!..’-‘.................
0080880000000 008000808 0000
(EENNRE RN EEEREEERENNEE N N NN
00013 (KA N AR RN EENEEENEENENNNENENNNRE NN NN |
: 0808800080000 00800000080000
000080000000 000s00000000000
(A RN A AN N RN RN R RN RN NN NN
2800800080000 00000000s0bdas
sssesnses se0ssscessans
0.0006 (XX R R RN (A XA KRR NN N X
(KR NN E U NN ) (N N N N )
sssssnene XK
sssssnese essss
sseensess (XN N X )
0.0000 sssseness sses e
Velocity Magnitude (mixture) (Time=1.2850e+00 s)
2.0e-04
o
-
£
~—
o 6.8e-04
3
=
X
£
©
T 4.5e-04
3
=
c
)]
@
=
> 2.3e-04
=
o
o
]
=
0.0e+00

205 00 05 10 15 20 25 30 35 40
Position [mm)]

45

5.0

Iso -surfaces

A Animations with iso -
surfaces possible with
GPU calculations

Droplet Iso-Surface Test

c 3000
il
‘(_5‘ 2488.282238
S 2500
1S
< 1925.449757
2 2000 1776.259371
>
=
5 1500
—
(2}
T 1000
o
o
¢ 500

0

Regular Direct Post (Mar-Tets)  Direct Post (Poly Extract)

14
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External Surfaces|[ 1] ey I
A New method to import surfaces Old Imprint New External surface

A Useful for importing post  -processing surfaces functionality functionality
A Supports only STL format

A Must intersect the volume mesh

A 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 | r] =

. Split Surface at Boundaries X

A External surface can be split into multiple entities

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

A 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 Zones

16 DIRD
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Volume Rendering [ 1] 2=

A Only available from ribbon Results > Graphics > Volumes

. . Physics User-Defined Solution Results
A Uses Raytracing workflow for volume rendering

Graphics

~ Pathlnes . | LICs B

A Setup steps: @ Mesh .
A Home: select variable and zone #| Contours _
A Transparencies: select ranges

A Iso-Values: optionally add iso  -surfaces
A Clipping: reduce region size

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

| Particle Tracks _ |I| Dashboard...

[ Vectors W HSF Fie... | OLICs

-

* Volume Rendering

Name Wolume Rendering
volume-1

Name
Home Transparencies Iso-Values Clipping volume-1

Home Transparencies Iso-Values Clipping
Pressure... ~  Static Pressure

Data Source

Transparency Options

O Use range from Home tab

Count : |3 > Invert Reset

No. Active Min [atm] Max [atm] Transparency Range

L 0.400385 0.55 0.1 0.8

D Custom
Cel Zones

0.55 0.75 0.99 0.99

0.75 0.8475 0.9 0.5

5= | Save | | Close | | Help

Color Density
20

Colormap Options... Rendering Options...

(hEN  Save | Close | Help
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Expressions EA

[INEEN]

-

A
TTTTTT
aannnn
annnnn

| | >5Y |
A Improved speed for import and load operations -
. Name
A Expressions can now be renamed scaed_profe
A All dependencies update automatically e S — S
. . . . ' Variables
A Radial profiles can be used in expressions ?ﬁg'ﬁg—g;g)ﬂ]'e ——
. Expressions
A New operators available for GPU solver: - 9870 R —
A G k 5 Locations
’ Profies
A 3]- Gﬂ ﬁ'\;k 5.:..)( a1 _Z~ T} NJDZB} Dz -~ . | Current Value: Refresh value
Details Plot
A ; t NjFndigNjoi f N
A ;t N3IDBF*x'! ! _ DG, _  t NDBt Dz ~ _ beed In
A a G 5 5 \ B+ ,E_ é_ * L( 5 inlet (Gauge Total Pressure) E(ra(_jdprof cadial 14)
radius
A aG55\ Bt £ @yt ki 0k F3IDFX GBYORBt Dz - _ 0.00 0.01 0.02 0.03 0.04
0.05 0.06 0.07 0.08 0.09
A P3t 55Nj3+t\ 1+ 3kt ?.100.110.120.13)
pressure
A DP3t 55N3t\.t'3&£GBB -~ _ | 1080 1566 5052 5538 6024
) o ) 6510 6996 7482 7968 8454
A At GSTmENQY 8940 9426 9912 10400 ))

[ Use as Input Parameter

A @Njo gNp&K wA, _~ + NjDBt Dz ~ 2 G5 5 SBDETCDA

18 DIRD



Wi
=€

I 3D Fan [J2El

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

A 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
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Non -Newtonian Flow =

E
A GPU solver supports the following Non -Newtonian viscosity models:
APower -Law
A n=1: Newtonian fluid —(r ) O"'Yu (r ) .
A n<1: dilatant fluid
A n>1: pseudo -plastic 8
ACarreau Law :
= &
A Yasuda variant which is a generalized form of the Carreau Law £
=)
E .
A ®being the shape factor (a =2 A Default Carreau) = 2
A New adjusted Law is also implemented in Fluent CPU
0
> e B — 0 100 200 300 400 500
—(r ) O Y (_ (_ - )(p (=r ) ) ) StrainRate [s1]
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Surface -to -Surface Radiation with Sliding Mesh %Q@

A Combine S2S with Mesh Motion for sliding mesh configurations

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

* Radiation Model

Radiation heat flux / W/m? Incident radiation / W/m?
> Fluid Iteration Parameters

0.00 650
Zone Name

fluid_rotating.553 -25.00 600

Material Name air - Edi... + S e
otion (J 3D Fan Zone O Source ns -50.00 Sl

View Factors and Clustering
Settings... -75.00 200
Mesh Motion

-100.00 450

Relative Specification UDF d Existing File

Relative To Cell Zone absolute ~  Zone Motion Function none

Time = 0.48695 s
Angle = 139.5°

Rotation-Axis Origin Rotation-Axis

X [m] 0 o m Cancel | Help
Y [m] o Yo -

Z[m]o Z1

Rotational Velocity Translational Velocity

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

Y [m/s] o

Z[m/s] o

Copy to Frame Motion

Close | Help
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SO I Id M Otl On [ r ] o tesn 2&“@25“"“ EIEL @

A Model energy transport due to solid motion via a convection
term (no moving mesh)

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

A Supports rotation, translation, boundary advection, fluid -solid

contact, solid -solid contact, periodicity NS Mot Rererenes)

ol torer If there is a hole, the true
st o P . solution is inherently
. transient, but this model
, . AKKenr ?2r Ae ekaAa
Translational Velocity r A A N N y reik? A do e A
: orientation. Solution is very
similar with and without

Y=e? ADAc' ! D¥ NQA deAy s DRD

Copy to Mesh Motion
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Ungrouped Macro Heat Exchanger Model | [] 2= @

T . =300k [WTamed00K [EHBSESTe000W
primiin

A Constant and UDF -based aux -material -n e n N A ¢ Nr Afestsetup:

A No polynomial -based input 0 2,4 andlpass configs
Aux fluid: different inlet directions

9
A Only NTU -based HX -performance -r N NOJdRJOQAAde A A HX1: Fixed aux inlet temperature
A Novelocity -NRRNOQA QW NANrr Q2 % NA 0  HX-2: Fixed heat rejection rate

5 . - - 0 HX-3: UDFbased aux properties
AA?2nnecean NDZ Qe Ar A EAQAAT T A

A Fixedinletaux -A NBn N&EAA? eNA

Afdi NDZt NAn &ENYNOAdeA cEAaNA
A No HX -specific post -n e ONr r AT A
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Combustion With Adjacent Solids

Mid plane temperature contour

* Premixed Combustion +
A Flamelet Generated Manifold (FGM) model and premixed it
combustion compatible with CHT: ’ ::?;‘C’;‘\‘,’v'i's‘;a:irfz;"d
ATemperature -dependent properties thermal conductivity -
of solid e lll
A Solves total enthalpy equation in = M
solids o

ASolid time -stepping is supported

220643

0w
180000
108
Santic 140eX /
uuuuuuuu re

[¥] 120802 —u 13
20083 j o1} \
su:en:?_-"'—]_l L-H"‘"
DTS 0400 :’i‘g::uT":mmTO'"JUD nuEs
Geometry Outlet Temperature radial profile
FGM with CHT Premix Combustion with CHT
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A Compatible with:

To To Do To Do Do Do

Viscosity / Pass
10.0

75

Steady and transient  numerics
MRF

Sliding Mesh

Variable density framework*
Multiple mixtures*

Non -Newtonian flow*
Compressible liquid*

50

25

0.0

Species mass fraction Liquid volume fraction

10 1.00
*New features
08

05

03

00

25
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DPM Species Source Term Linearization [ ] 2= @

A 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



Vid

DPM Properties in Python -Based UDF [ 1]

A DPM material properties supported by UDF:
ATt 350 DK
AByt k OFTitkGD

Access to RP variables

3L F” AVYCYeB\ 3y St DA GPITYVE +3r@omj§§§§§ outside of UDF
v

ABNj3F Gibx 350t 3
Adli 5kt 50DK

A Available particle variables:

A Particle temperature: Da/~ Dz
A Particle mass: DA~ 9 d5 5
A Hooked by material name
[ | J
F

'+ INff F~ Yy G3 DAk Bt~ 5 Nj3F Bt DA™ 5553
YYYWG3DA k Bt © Dz Q¥oiDyG a3
YYY¥WG3 DAk Bt YCD&S % G55

YYVBW3F Gkt~ D2 A50+Y8YTl t F GNjBDz

YYVBW3F Gkt~ DF 3¥QY¥ 3" 1Q!i'3A€

YYVBW3F Gkt~ D¥CFIG#H A C

YVYYXi¥WG3 DAk Bt~ D2 Q¥ 83 GDA3 ¢

YYVYYVYSYNFF Gkt~ D¥CIBENJFraGk + ~ D2 350+ 3~ '+ ¥ GNjBDzZ
YYYBWNY G3 DA kK Bt~ D2 Q¥ ICFGDNj3H |

YYYVYVYYNFF Gkt~ DICHFGIF WS 14t 1VYy&3DAk Bt~ D2 oWt 3GD
YY¥B5}

YYYVYVYYNFF Gkt~ D¥CIFHBONjFiaGkt~ D2 350+ 3~ @i 3
YYYWYB0BOR3IF Gkt~ D2 350+ 3

YYYVBY DNj33aYONEBGkt~ D2 350+ 3

@B\ GII~ yG3DAik Bt~ 9qGDZ Bt 6BYBERGeBDI 3 Nj3i Gkt~ Di
» ° SNIFT. ®RIISGE I |
» ATt §g GBI z Nji, T
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Electric Potential / Joule Heating 23] GE]

A Electric potential available for solid zones with GPU solver

A Supports

A Periodic boundaries Verification example

A Couple walls N // N " )

A Properties defined by expressions — /

P Y . - ! -
/ ol /
uo/ ..................................... : ug“/;u ....... e =
| e | | )

* Potential/Electrochemistry
Potential
)| Potential Equation
Model Option
¥| Tnclude Joule Heating in Energy Equation

Electrochemistry

*} None

28 DIRD



Dynamic Mesh: Ablation/Erosion

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

Old behavior

New behavior

Model

29
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GEKO Model

A 2024 version of the model [ 1]

A Cqep is also limited by the blending function
A Avoids an effect of C ¢ on the outer flow

A Simplifies tuning by avoiding interaction between
coefficients

A Cgpand C,, influence near -wall region
A C,x and C ,; influence outer flow
A C,zrnolonger dependson C  ;x
A Simplifies independent optimizations of coefficients

A Wall -distance -free formulation for GEKO  -2024 [ ]
and GEKO -2015
A Wall distance calculations can be expensive, the
option modify the equations to avoid it

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

A C,,x and C ,-; are deactivated

A Cgp and C ,, act globally, not just in the near -wall
region

¢ Viscous Model

Model GEKO Options
J Laminar [ wWal Distance Eree

constant

1.75
CNW
constant

0.5
CMIX

constant

¢ Viscous Model

Model
J Laminar
) k-epsilon (2 egn)
ga (2 egn)
) Large Eddy Simulation (LES)
k-omega Model

*} GEKO
) SST

k-omega Model
*) GEKO
) 85T

Ly
@

2=

constant

1.75
CNW
constant

0.5

compute-from-csep
CIET

Blending Function
buitt-in

GEKO Defaults

30 DIRD



- - Task Page IH” —
Large Eddy Simulations JER[EA
SIMPLEC . . > o8
A Adjust settings for LES calculations with Optimized LES Numerics Smess Corredn
button = S R
A Simplifies using recommended solver settings futo seed

A Also available with Web Uland  PyFluent et Sares 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 [ 1] VUser -Defined Scalars

Diffusivity Boundary Source terms
conditions

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

A Diffusivity example:

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

F YN F™ NP S™ I OF FNjSIATmEKL O
Y Y§ K DYCYk™ kt+ 3D+t Gl
Y Yo ygYryr |
YYYYoGEBY 1 ¢
Y Y B5t
YYYYoGEBY I 15
Y Y31 DNY§ &S
e B\GI'T~ NjI 57

[ OF FMWSEANIIDK I 0 F FWj5YH & 0 DK
¢ B\GBB™ kt BB~ DZ 3t 5

UDS-0 concentrgti

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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Vie

-
“r N

optiSLang Postprocessing in Fluent 2=

Parametric OSL Post

Axes
1st

A Embedded oSL post processing of ted
Parametric Studies in Fluent 2nd
A Parameter plot i
3rd

A Anthill plot _— Anthill

iv_cold

Parameter Ranges Response Ranges Criteria Ranges

2.472300

obj conste gonstr_0
DP7 (Design 0.8)

Parallel Coordinates

Relative to range

it_hot iv.cold iv_hot
DP7 (Design 0.8)

Relative to range
Relative to range

T & T
“DR7 (DesighRg)  lom,

29777534215 059 1.4875 15u 292021 700p

A History — A tal . :
A Parallel coordinate plot Designs < | <2 A T

] 28352530415 021 1.0125
Selection Designs it.cold ft.hot iv_coltrefy harspfonstet =umgrormi

8

A Mismatch between DP numbering of o AL
Fluentand oSL & Save Csv
Status Feasible it_cold

A DP name (Fluent) and Design number S
(oSL) shown where possible : :

Design Table

294775000
288.775000
297.025000

287.275000

oSL number Fluent name

33 DIRD



Parametric Study with Burst to Cloud | [] 2=

A Only available with active beta features and logged into Ansys Cloud Burst
A Parametric ribbon: Update Options > Concurrent > Concurrent Settings
A Input files are uploaded only once

A Download behaves like foron  -premise submission

A Limitations:

A No support for HPC Parametric licensing
A Every design point is one job and uses credits accordingly

-
-
-
-
-
-
[AARR])
Update Options
Method .
# update Current
: 4 Update Al
B Concurrent Settings X
Mode
| Submit to Ansys Cloud Burgt
Job Details Per Design Point
Priecison
* 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)
)
o =)

Exclusive
Output Files Detalls

* Keep All Qutput Files

Keep Specific Qutput Files
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Hybrid Precision Solver | ]

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

A Observed behavior across many cases:

Coupled solver: Segregated solver:

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

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

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

A Must be started with command line argument in 2025 R2
AF BNjt ADX¥SSYNYTKKk3IOGrI" y3t k50t 3
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Asynchronous GPU Solver Mode

A Goal: overlap GPU and CPU operations to minimize waiting time

A Maximum theoretical speed

A Start Fluent with the command line options

A Can be combined with

A When using the Fluent Launcher, set the unsupported environment variable

SYN G5K3k

-up: 2X
“"SYWSY N G5 K3k
* B D%

Fluent Launcher 2025 R2

Fluent Launcher

Home General Options Parallel Settings Remote Scheduler Environment
Setup Compilation Environment for UDF
C:\PROGRA~1VANSYSI~1\w252\fluent\nthin\win64\udf.bat )

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 ,:

36

Vid
G

d FO”

DIRD

3

E



Sliding Mesh Improvements

A Single precision solver is more robust

A Scalability on multiple GPUs is improved
A Observed speed -up between 40 and 100%
A Depends on the size of the sliding mesh zone
A Example case:
A Helicopter with 70M cells
A 69% of cells in rotating zone
A Nvidia A100 GPUs

120

100

80

60

40

20

25R1

MIUPS

m4 A100

8 A100

25R2
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WTM - Automatic Thin Volume Meshing

A Flexible layered thin meshing in Watertight
Meshing Workflow

A Automatic detection and ordering of
suitable local regions and source/targets

A Automatic transition to unstructured in non
thin areas

A Note that with mesh import, zones need to
be separated in the Surface mesh task or in
Manage Zones task

A Improvements:

A Add Max Number of Intervals when
specifying intervals by Size

A Parallel volume meshing for non -
conformal regions without any thin
controls

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

Workflow Editor
Add Thin Volume Meshing Controls
Name

Assign Size Using

Minimum Number of Intervals

Size [mm]

Growth Rate

O Double Biasing

([0 Stacked Pltes

Max Gap Size [mm]

Local Unstructured Fil

Regions Filter Text v | [4/10]

fluid
solid_capacitor1
solid_capacitor2

nced Options

thin-meshing_2

Aggressive

Draw Thin Volume Regions

Add Thin Volume Meshing Controls |~ Revert and Edit | ...
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WTM VSTL Import

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

A Supports workflows where a high -quality initial surface mesh in *, stl format is available from a 3rd party
tool ( e.g. ANSA)
A Notes:
A The *.stl file should be of "mesh" quality IEEOSLESORETY
A i.e. connected and with reasonable quality e Rt Look in: B o:\Test

File Units
Name

A For a single part
A Set automatic object creation to no

_ ~= My Computer
Units ; B testimshhs

@ multiZoneTest2,stl

+ Advanced Options
l test1 workflow_files

File Names D:/Test/multiZoneTest2.stl

A For multiple parts
A Use one *. stl file per part
A Use muiltiple 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 V Extrude with Extend to Periodic Pair

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

A 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 V Medial Axis Multizone Meshing [ []

A New meshing method particularly suitable for
A Long curved pipes and channels and 360 ° axisymmetric models Workflow Editor

. . . . Add MultiZone Controls
A AVOIdS Skewed Ce”S by better _allgnlng blOCk|ng Multizone Controls and Sizing for

Name

Mesh Method

-parametric_spring-tube--13--tube--13-

A Limitation:
A Some complex arrangements may fail to mesh

Source-Target Selection

wf-source-target
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WTM VWeb User Interface

¥ N Ansys/Fluent y +

C M @ localhost:3000

A WTM available with Fluent Web | e
User Interface aesandy

A Most workflow steps are ——
exposed in the tree T
A Diagnostics options are -
available from the right arc S—
A Only available if Fluent is R
started with full graphics ! Create Regions [
Su p p (0] rt Update Regions
. Add Boundary Layers
A RMB context menu to interact o
with the graphics directly ———

sh B2

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 V Multithreaded Wrap and Size Field
Computation

A New Prime wrapper technology available in FTM

A Multithreaded wrapping will be applied to main fluid wrap.
Other regions will use current wrapping technology

A When enabled, size field computation is also
multithreaded

A Yields significant speedup in Surface Mesh creation

A 3x V4x surface mesh speedup on industrial ext. aero cases

A Unsupported options

A Part -replacement
A Overset mesh

A Changes / Additions from Beta Feature

Aé NAABNDZ d MulGthreadeg WrZpper X

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

A Solid and Fluid objects can now use the same wrapper

Workflow Editor
Describe Geometry and Flow

ithreaded Wrapper

)} External f und object
J Internal flow through the object

/ 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[ 1]

A Rapid Octree  method can be used as a
Volume Fill  method in FTM Update Regions

A Extremely fast volume fill for bulk regions

A Requires Extraction Method to be either:

A None

A Rapid -octree is applied directly on the
geometry

A Skin

A The geometry is first skinned before
applying rapid octree

A Prime wrapper will be used for skinning if it
Is enabled

A Can be combined with all other volume fill
types in other regions

A Note: Rapid Octree scales much better
than other fill methods, so if it is combined
with other methods using very large core
counts may not be beneficial.

Displayed Regions All Regions -
[Filter -] | Filter Text [?D| [?¢| [?x|
Y Name = Type Extraction Method Volume Fill Leakage Size
aft void ¥  none ¥ | none -

attachment void * | none ¥ | none -

fluid-region-1 fluid ¥ | none ¥ | rapid-octree ¥

fore void hl v

wraE ’ none

skin

ANotes / Limitations

- Size controls on edges are ignored in
rapid octree regions

- Overset and Part Replacement not
supported with Rapid Octree

before
task

- Beta features must be enabled
reaching the Update Regions
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Rapid Octree VBOI support

A BOI refinement region type enabled

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

A Imported geometry should be a closed triangulated surface

h Rapid Octree Refinement Regions

Region Configuration

Name Level Max Size Active
refinement_region_1 9 S 0.256 Yes -
Region Type BOI v

BOI Definition

Face Zones for BOI  Hiter Text

domain_sidel !

domain_side2
domain_top
engine

exhaust .

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

mirrors

i:Compuu ’ Preview

[ Close ! fl—elgvl

Defined Regions

Filter Text

refinement_region_0

[Activate l ‘Delete] :.Draw‘l

tDoa:tivatol

N /e i b i ey
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2D V Quad Mesh with 2D MultiZone Meshing

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

A Set up edge sizing for the boundaries
A Size biasing available ndary Layers
A Reverse biasing orientation option for selected boundaries Workflow Editor
\ X e XuAANaEWAK en j::;m'sw"g

A vrrdgf AN g N ?2r dgAF Xfdaera oNdgFPt aAX

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

47 DIRD



2D V Quad Mesh with 2D Multizone Meshing

A Quad mesh is compatible with boundary layers growth

A Only single body geometries supported for multi -face geometries

(IR NN NN

Y O L L O A

O T Y

v % Add 2D Boundary Layers

+" <7 Generate the Surface Mesh |5

| I
|

T

1T
|
[

VT
T

AN NN

I

Tt
[
1T
T
LT

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

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

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

T

PO

1
|||||||||||||||||||||||||||||||||||||||||
L B, T ) S S S T A S 5 5 S A 5 5 A e

T TTT17]
[ |
I
VT

VT

LA O Tt

SRV 4 :2; Add 2D Boundary Layers

Wlth BL v fé;, last-ratio_2

+" < Generate the Surface Mesh [
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Extrude 2D to 3D

A Insert Extrude task(s) after 2D mesh creation
A 3D face zone types/names are taken from the 2D source edges

A Limitation
A 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

-+ 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 v [18] ¢ T. =,

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

fluid-extruded-1
Total Height [mm] | 1000

(203 0[5 {@) o0 § (=][=)(=)(=)M™

Number of Layers 6
Growth Rate X

Advanced Options

B

Update -

onsole ‘ Graphics

|
[a]
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2D Axisymmetric Sweep Task |

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

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

A User specifies:
A Axis origin and direction
A Revolution Angle
A Number of Layers along the revolution (uniform

only)

Meshing/mesh> man lis

id name type count tet hex pyramid wedge hex-prism

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

r ] Axisymmetric Sweep

Name axis-sweep_1

Boundary Zone Filter Text *  [4/14]

downstream_outer

near_wall

upstream_outer

wake
Axis Origin

X [mm] 0
¥ [mm] i]
Z [mm] 0
Axis Direction

X 1

Y ]
z 0
Revolution Angle [deg] 30
Number of Layers 30

Update | Revert and Edit [

DIRD
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Poly/Poly -Hexcore meshing memory

reduction

A 10-15 % reduction in peak memory
requirement for Poly  -Hexcore volume

meshing

A 25-35 % reduction in peak memory
requirement for Polyhedral volume

meshing

EEE Combustor (203M)
(16 cores)
691
a 600
= 453
(=]
e 400
(«})
=
< 200
Q
[
m25.1 m25.2

External Aero Cases (Poly-Hexcore, 16 cores)

600
555
m25.1 25.2 |
500 494 474
407
= 400
e
5 288
2 300 279
E 251 245 256
= 213
2 200
a.
100
0
FullCar1 Half Car 1 FullCar 2 Half Car 2 Half Car 3
(418M) (209M) (390M) (195M) (238M)
GTC CHT cases (Poly, 16 cores)
140
m25.1 25.2 125.2 127.4
120
= 100 95.0 o64 95.3
8 87.8 828 .
>
g - 66.5 69.3
& 60.6
= 60
4
i
a 40
20
0
CHT_Case1 CHT_Case2 CHT_Case3 CHT_Case4 CHT_Case5
(36M) (33M) (54M) (49M) (37M)
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Flow Boundary Coupling

ACouple flow boundaries of Fluent and CFX [
ACouple flow boundaries of two Fluent sessions

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

AEspecially useful for different:

APhysics
ATime 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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A3

Flow Boundary Coupling: Fluent Workflow e

AActivate from TUI or with PyFluent for all participants:
A T+ Faat_otlt Bt RRBDA DA IS5 kit BIFAGF Ny Bl IS GxiDHitas DA
kt Ni3r G3WjyBoI$t B YKt 5
A New option in Physics ribbon: Model Specific > System Coupling Manager
A To define the zone where boundary conditions should be transferred

Model Specific

4 Discrete Phase Y | Explictt Thermal Coupling...

1=l Systemn Couplng Manager. ..

A5t Bat 3. 5t DDA IS5, 5t DANjy, gt '+ B5, 5K5D pr—
Gk DA AGD2 "~ F Bt /£ kt NjiFlr G3KC &I Ny Ba IS~ o
A Define coupled zones under ; . ) _
5t Bat 3, 5t DDA IS5, 5t DANjy, ot 't BS, 5K5D2 @° Kkt NyBuG3IS, F Bt A ki
D42 = Gk D4l a G D4
A Export scp file to use it in the standalone System Coupling application
A Alternatively, use the Auto Write SCP File option
A Full setup not available within Workbench  Coupling Interface

v CouplingInterface 1
v Side
One (Fluent upstream)
Two (Fluent downstream)
v Data Transfer
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Rigid Body Motion FSI

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

A Translational and rotational motion
parameters supported via SyC

A Motion attributes (parameters) are
transferred to Fluentvia  SyC

* Dynamic Mesh Zones

Zone Names Dynamic Mesh Zones

rotor-blade-1 ¥ || rotor-blade-1
Type

J Stationary

) Rigid Body

) Deforming

Motion Attributes Meshing Options Solver Options

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

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

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

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

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

A 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)

A New option to capture sharp edges for fluids
meshing

A Improves sharp feature resolution
A Enhances solution accuracy

4K Symmetry (%@ Simulation Options v Better resolution

Specify calculation type Of inlets and
outlets with
‘Speciﬁ«' modeling method Sharp edge
capture,
‘Speciﬁy‘ convergence settings imDTOVGS in Iet
and outlet
Units settings monitor results

DRD



Node and Element Count Messages (Explore)

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

A Message shown as soon as discretization completes
A 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

N7 (= 7 INTERNAL FAN JDD0501005MX0A11 || Y 5§ 145 X
&1 INTERNAL FAN 1

ZE  Variable

*

‘ Constant pressurerise  1Pa

A N eW 3 D i nte rn aI fan = ]Speofy total heat

A Specify on cylindrical or rectangular fluid , R
bOd ies = = ormation

A Automatic selection of inlet face with user
override

A Fan performance curve or constant pressure
rise

A Fan library with common electronics cooling
fans

A Shrouded or unshrouded fans

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

A Enables additional electronics cooling
applications

Avionics box
cooled with an
internal fan
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