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konresYiee  Co je Ansys FreeFlow?

Ansys FreeFlow je simulacni software zaloZzeny na metodé Smooth Particle Hydrodynamics (SPH) pro
jednofazove proudéni s volnou hladinou.
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Tractor driving trought fluid 1000 (ld;UgC)
(coupled with Ansys Motion and . .

Ansys Mechanical)
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Deformace hranic zptsobena silami 0s Chlazeni olejove +
kapaliny

galerie pistu

Tank truck sloshing
(coupled with Ansys Motion)

90 km/h on wet asphalt
5100 L of fuel (40% filled tank)

Prelevani kapaliny Brodéni vozidla,
uvnitr cisterny znecisteni
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konreNice  Engineering Challenges Facing Free Surface Flows

FEASIBLE SIMULATION TIME MESHING SETUP MULTIPHYSICS ANALYSIS

Proudéni kapalin |
mimoradneé slozite a
notoricky obtizne
predvidatelné. V zavislosti

U nékterych analyz
chovani kapalin muze byt
nastaveni sité
(meshovani) velmi slozité
v zavislosti na geometrii a

Bezne CFD simulace
mohou mit u proudéni
s volnou hladinou
nebo pri neustalenych

VOF vypoctech casto
dlouhe doby
zpracovanl. V idealnim
pripade by resice byly
zaroven rychlé
(vwpocet v fadu minut
nebo hodin) i presné.

na konkrétnim pouziti
produktu je pro dosazeni
presnych vysledkd
odpovidajicich realne
fyzice casto nezbytna

multifyzikalni analyza.

muze ovlivnit robustnost
resice, presnost |
vypocetni narocnost.
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konresNiee  Co je metoda Smoothed Particle Hydrodynamics (SPH)? 32’“%

V metodeé SPH je kapalina reprezentovana
diskretni mnozinou nepravidelné
rozmisténych prvku.

Tyto prvky nesou sve vlastni vlastnosti
(polohu, rychlost, hmotnost, teplotu atd.).

Kazdy prvek je sledovan v ¢ase i prostoru v
Lagrangeove referencni soustave.

Simulace jsou vzdy neustalené (transientni).

Absence sité (meshless pristup) ¢ini tuto
metodu vhodnou pro aplikace s komplexni
geometril, slozitymi pohyby nebo s volnou i
hladinou.
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konrerence  Proc je Ansys FreeFlow vhodnym resenim?

FEASIBLE SIMULATION TIME
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MULTIPHYSICS ANALYSIS
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Rychlost a presnost: FreeFlow simuluje nestlacitelnée i slabé
stlacCitelné proudéni kapalin v realizovatelném case ve srovnani se
standardnim CFD (napfiklad s neustalenou metodou VOF). Jeho
vykonny resic zalozeny na GPU navic umoznuje rychlé a efektivni
zpracovani rozsahlych simulacl.

Bezsitovy SPH software: Ansys FreeFlow je zaloZen na metodé
Hydrodynamics of Smooth Particles (SPH), coz je bezsitovy
Lagrangeovsky pristup, ktery reprezentuje tekutinu jako soustavu
castic. Tento pristup umoznuje presné modelovani volnych hladin,
rozhrani a deformovatelnych materiald.

Integrace s Ansys: Propojeni jedinecnych schopnosti Ansys FreeFlow s
dalSimi produkty Ansys zlepSuje pracovni postupy uzivatell, zkracuje
dobu simulace a snizuje naroky na vypocetni zdroje.Software lze

propojit s nastroji Ansys Fluent, Ansys Mechanical a Ansys Motion.

SVS FEM
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konresNice  Ansys FreeFlow 2026 R1 Key Features

— =
SPH Fluids Simulation Multiphysics Coupling Performance & Usability
v Feature name — SPH Fluids Simulation v" Feature name — Multiphysics Coupling v' Feature name - Performance and Usability
v" Problem Solved: The new SPH features provide a v" Problem Solved: A new enhanced version of the v" Problem Solved: Enhanced performance in cases
more realistic fluid behavior for specific simulations, integration between FreeFlow and Ansys optiSLang with a lot of particles or in situations where we
as well as deliver results compatible with advanced and Ansys EnSight available for post processing. need small particles in a Region of Interest (ROI).
thermal analyses. v" Industry: Industries with free surface flow or spray v"Industry: Industries with free surface flow or
v"Industry: Industries with free surface flow or spray applications spray applications
applications v" Ansys Product Workflow: Ansys FreeFlow, optiSLang v" Ansys Product Workflow: Ansys FreeFlow
v" Ansys Product Workflow: Ansys FreeFlow and EnSight v' Target Audience: CFD Engineers, Fluids
v' Target Audience: CFD Engineers, Fluids Engineers v"  Target Audience: CFD Engineers, Fluids Engineers Engineers

6 Bezsitove simulace proudéni - Ansys FreeFlow SVS FEM




\nsys
Konrikelice  SPH Adaptive Size 202 6 R

Ansys
2026 R1

Refinement

64-

43

Zvyseny vykon v pripadech s velkym pocCtem castic nebo v situacich, kdy je
potfeba pouzit malé Castice v oblasti zajmu* (*ROI).Priklady aplikaci: trysky,
obtékani prekazek a hydraulicke ventily.
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konrtkeNce  EnSight Postprocessing 2026 R

Time = 0.0000 tk

SPH Wet Fraction
1.00

0.75

0.50

0.25

0.00

Pro simulace z FreeFlow jsou k dispozici kvalitni vizualizacni a post-processing nastroje v Ansys EnSight.
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xonrerence E-motor Cooling

Challenge

are hard to predict and vary with the flow transient nature
jet and spray coexist with
can lead to reduced electromagnetic efficiency
® Traditional CFD approach is accurate but with high turnaround time

Solution

= Solve oil cooling in
= Send (HTC) on windings to

® Calculate solid conduction

Benefits

= Evaluate multiple duty cycles, oil flow rates and motor designs

motor and lifetime by thermal
gradients and hot spots
= Reduce test bench campaigns to validation only
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konrisXee  Tank Truck Baffle Fluid-Structure Interaction (FSI)

Challenge

= Comply with heavy-truck

® Large liquid motion can increase :
and

= Difficulty in evaluating baffle design (spacing and holes)
influence in the deceleration

Solution

= Solve free-surface in
= Send fluid forces to via
= Send back incremental displacement to Ansys FreeFlow

Benefits

= Test different and braking

and spacing to minimize sloshing
acceleration

risks before manufacturing
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KONFERENCE

Sledujte SVS FEM ve
sveteé socialnich siti

©@ 000
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Diky za pozornost
a zustanme ve spojeni

@ Jifi Vondal
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