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®  Relevantni balicky

- pyGeometry

- pyTurboGrid s— ﬁ

- pyFluentMeshing l: J_A;‘I

C v 20+ Py[Inteface]

- pyFluent e
- pyOptiSLang Sl
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Konrerence  How to Start - Installing Python

1. Download Python 3x : https://www.python.org/downloads/

& python’ . I

2. Install Python (recommended machine-wide)

1. Disable path length limit
2. Do not add folders to Path

3. Add Folders to Path
1. C\Program Files\Python3x
2. C:\Program Files\Python3x\Scripts

4. Disable app execution aliases
1. Start > Manage app execution aliases
2. Turn off App Installer
1. python.exe
2. python3.exe

5. Verify installation in PowerShell
1. python -V
2. pip -V

3 AUM2026 | pyVseCFD

About Downloads Documentation Community Success Stories News Events

~
Download the latest version for Windows m \ '-/‘
f \ ‘
Download Python install manager \ “ / /
r 3.14.0 “‘u /
O L X/
Jr

B |

i

Edit the system environment variables

Control pane
Q app exd

& @ Microsoft Bing Apps Documents Settings People Folders » @)

Best match

0 Manage app execution aliases E_l
® System settings §

Notepad Manage app execution aliases

notepad.exe System settings

App Installer
python.exe

@

App Installer

python3.exe
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KonreNice  How to Start - Installing PyAnsys Geometry

1. Open terminal (cmd) in folder where you want to work

2.

3.
4.
5.

4

Run

1. py -m venv .venv

2. .venv\Source\activate

3. pip install ansys.geometry.core

Open code editor (VS Code)
Open folder in code editor
Create .py or .ipynb file

python’

Pl

P
E" Installation

AUM2026 | pyVSeCFD

#

® __main__py - martins-obsidian-vault-helpers - Visual Studio Code

Datei Bearbeiten Auswahl Anzeigen Gehezu Ausfiihren Terminal Hilfe

I;EH XPLORER e {}
1

* MARTINS-OBSIDIAN-VAULT-HELPERS nartin
.idea
.vscode

{} launch.json

init__.py

link_graph.py

orphans.py

gitignore

pyproject.toml
README.md

> GLIEDERUNG
> ZEITACHSE

main():
options

vault =

rt report_orphan_attachments, report_notes_not_in_structure
t build_link_graph

= parse_args()

options.vault

link_graph = build_link_graph(vault)
report_orphan_attachments(vault, link_graph)
report_notes_not_in_structure(vault, link_graph)

parse_args() ->
parser = argpa .Argum
parser.add_argument("v

parser.

__name__
main()

@ parse_args
add_argument
add_argument_group

@) add_help

add_mutually_exclusive_group

add_subparsers

@] allow_abbrev
rgument_default

e] conflict_handler
convert_arg_line_to_args

@) description

@] epilog

» 3—9 master <0111 @1 A0 > Python-Modul (martins-obsidian-vault-helpers) UTF-8 LF {§ Python

3.11.2 (martins-obsidian-vault-helpers-UHTmxF9t-py3.11": poetry) & [}
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KonFebkee  Documentation (https://docs.pyansys.com/

I y \nsys Home Getting started Projects Open-source contributions Blog Q. search the docs ...

Build postpeocess workflows with ' L oo n , *55
e Postprocess with Pythe..

MAPDL LS-DYNA

S—— |

* 487 * 326
Rroductfamilics i PyFluent PYDPF - Care PyDPF - Post
M Meucbarm Maggahep Structores Mubigbymcs Huds Sbruclures Mallphaes Pk

Og« 1 PyM \P D L s S S Ry s
O Acoustics 1 Sy Nt FY s It
O CAD 2
O Connect 2

PyMAPDL PyFluent PYyAEDT

- - 2
O Digital Mission 1 Structures Flagship Fluids Meshing Flagship Electronics Flagship =
Engineering Visualization '

A Python client library for Ansys Pythonic interface to Ansys Electronics = — 6

O Digital Twin L MAPDL (Mechanical APDL) Pythonic interface to Ansys Fluent Desktop (AEDT) ' < a
¥ e
O Electronics 11 ® B~
O Embedded o v _ )
T 1 Build postprocess workflows with ", g6 " v PyFluent - Visualization PyRocky PyDynamicReporting
3 Pludh Tosls Voudizelun Musss Magship Thads lectroncs Maphe
Q Fluids % 0 L R e a stz Ansys Rocky usng
O Materials 1
O Meshing 2 I
O Multiphysics 5
O Optics 2 PyDPF - Core PyAnsys Geometry PyDYNA
Structures Multiphysics Fluids CAD Flagship Structures Flagship
[ /\ Platform 5
Post-processing Flagship
Pythonic interface to the Ansys Pythonic interface to build the Ansys

O Semiconductors 1 - ) ) -

Pythonic interface to the Data Geometry service DYNA input deck, submit it to the PyTurboGrid PyEnsight PySystemCoupling
0O N - Proce.ssing Framework (DPF) fo_r Ansys LS-DYb—JA solver, and il i v e N G AR

building advanced and customized postprocess its results Tagabup

Pychonic el . " -

workflows

h-qualiy tur

Pyeha

Show less
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33'\nsys
KONFERENCE

Documentation - Cheat sheets

PyFluent cheat sheet

Version: 0.38.1

\nsys

PyOptiSLang cheat sheet

Version: 1.4.1

\nsys

Quick Start

import ansys.fluent.core as pyfluent

from ansys.units import VariableCatalog as VC

from ansys.fluent.core import (
ScalarFieldDataRequest,
VectorFieldDataRequest,
SurfaceFieldDataRequest,
PathlinesFieldDataRequest,
SurfaceDataType,

from ansys.fluent.core.solver dimpart »

Session Management
Launch sessions

solver = pyfluent.Solver.from_install()
meshing = pyfluent.Meshing.from_install()

# Connect to existing session
session = pyfluent.Solver.from_connection(ip,
port, password)

File 1/O

ReadCase (settings_source=solver) (
file_name="<case_file>")

ReadCaseData(settings_source=solver)(
file_name="<data_file>")

WriteCase (settings_source=solver)(
file_name="<output_case_file>"})

WriteCaseData(settings_source=solver)(
file_name="<output_case_file="})

Meshing Workflow
Watertight geometry workflow

watertight = meshing.watertight()

import_geom = watertight.import_geometry
import_geom.file_name = "<geometry_filex"
import_geom.length_unit = "mm"

import_geom()

surf_mesh = watertight.create_surface_mesh
surf_mesh.cfd_surface_mesh_controls.max_size = 0.3
surf_mesh ()

watertight.describe_geometry.setup_type = "fluid"
watertight.describe_geometry(])

volume_mesh = watertight.create_volume_mesh_wtm

wolume_mesh.volume_fill = "poly-hexcore"
wolume_mesh()

solver = meshing.switch_to_solver()

Physics Setup
Boundary conditions

inlet = VelocityInlet(solver, name="cold-inlet"}

inlet.momentum.velocity_magnitude = 8.4

turbulence = inlet.turbulence

turbulence = (turbulence.turbulence_specification.
INTENSITY_AND_HYDRAULIC_DIAMETER)

turbulence. turbulent_intensity = 8.85

turbulence.hydraulic_diameter = "4 [in]"

inlet.thermal. temperature = 293.15

Materials

materials = Materials(solver)

air_copy =
materials. fluid.make_a_copy(from_="air",
to="air-copied")

materials. fluid["air-copied”].viscosity = 1.81le-85

# Create new material

my_solid = materials.solid.create("my-solid")
my_solid.density.value = 2658
my_solid.thermal_conductivity.value = 7.6

Cell zone conditions

cell_zones = CellZoneConditions(solver)
cell_zones. fluid["elbow-fluid"].general.material =
Mair-copied"”

Models

models = Models({solver)
models.energy.enabled = True
models.energy.viscous_dissipation = True

wiscous = Viscous(solver)

wiscous.model = viscous.model.K_EPSILON
k_spsilon_model = viscous.k_epsilen_model
k_epsilon_model = k_epsilon_model.REALIZABLE

rad = Radiation(solver)
rad.model = rad.model.MONTE_CARLO
rad.solve_freguency.number_of_histories = leT

6 AUM2026 | pyV3eCFD

species = Species(solver).model.option
species = species.SPECIES_TRANSPORT
Solution

soln = Solution(solver)

methods = soln.methods

mathods.p_v_coupling. flow_scheme = "Coupled"

grad_scheme =
methods.spatial_discretization.gradient_scheme

grad_scheme = grad_scheme.GREEN_GAUSS_NODE_BASED

Report definitions

rep_defs ReportDefinitions(solver)

surf_rep rep_defs. surface["outlet-temp-avg"] = {}

soln_report_type =
rep_defs.surface["outlet-temp-avg"].report_type

soln_report_type = soln_report_type.SURFACE_AREA

rep_defs.surface["outlet-temp-avg"].field =
VC.TEMPERATURE

Initialize and solve

itialization = Initialization(solver)

it_type = initialization.initialization_type
_t = 4nit_type.HYBRID

itialize(solver)()

run_cale = RunCalculation(solver)
run_calc.parameters. iter_count = 188
Iterate(solver) ()

& Check convergence

Monitor (solver).residual.plot()

Post-Processing
Field data access

# Ensure the session is initialized before
# requesting field data

field_data = solver.fields.field_data
abs_press_reg = ScalarFieldDataRequest(
field_name=VC.ABSOLUTE_PRESSURE,

surfaces=["cold-inlet"],)

abs_pressure =
field_data.get_field_data(abs_press_req)

vel_req = VectorFieldDataRequest(
field_name=VC.VELOCITY,

Basic optiSLang Operations
Create a new optiSLang instance

PyOptiSLang automatically detects the newest standard
installation paths and by default spawns a new optiSLang instance
locally. When used t way, optiSLang creates a new project in a
temporary directory. A new instance can be created using either
the context manager syntax (recommended):

# Create an Optislang instance using context
manager
from ansys.optislang.core import Optislang
with Optislang() as osl:
print (osl)

Or directly:

# Create an Optislang instance directly
osl = Optislang()

print{osl)

osl.dispose()

In this case, the instance must be disposed of when it is no longer
needed.

Connect to existing optiSLang

To connect to an already running optiSLang instance, use the
local_server_id or host and port arguments.

# Connect to an existing optiSLang instance
from ansys.optislang.core import Optislang
osl = Optislang(host="127.8.8.1", port=5318)
print(osl)

osl.dispose()

If optiSLang was started with the shutdown_on_finished
argument set to False, it won't shut down automatically. To shut
down manually, the shutdown () command must be called prior to
disposing the instance.

Start optiSLang in GUI mode

By default, optiSLang is started in batch mode. To start it in GUI
mode, set the batch argument to False.

# Start optiSLang in GUI mode
from ansys.optislang.core import Optislang
with Optislang(batch=False) as osl:

print (osl)

Find available optiSLang installations

T use a specific optiSLang installation, use the executable
argument during initislization. Convenience functionality that
provides an ordered dictionary sorted by version is also available:

# Find and use a specific optisSLang installation

from ansys.optislang.core import Optislang

from ansys.optislang.core.utils import
find_all_osl_exec

osl_execs = find_all_osl_exec()

latest_exec = next{iter{osl_execs.values()})[8]

with Optislang(executable=latest_exec) as osl:
print(esl)

Project Management
Load a project
The path to the project can be specified either on initialization:

# Load project during initfalization

from ansys.optislang.core import Optislang
from pathlib import Path

path = Path(r"C:\path\to\project.opf")
with Optislang{project_path=path) as osl:
print(esl)

or after initialization:

# Load project after initialization

with Optislang() as osl:
osl.application.open(path)
print(oesl)

Start project execution

# Start project executdion
from ansys.optislang.core import Optislang
from pathlib import Path

path = Path(r"C:\path\to\project.opf")
with Optislang{project_path=path) as osl:
osl.application.project.start()

Save projects

The project can be saved using the following commands: save(),
save_as() and save_copy (). All these commands are provided
by the Application class

# Save project with a new name

from ansys.optislang.core import Optislang
from pathlib import Path

new_path = Path().cwd() / "project.opf”
with Optislang() as osl:
osl.application.save_as(new_path)

Obtain basic project information
Print the basic project information and nodes at the top level:

# Get basic project information
from ansys.optislang.core import Optislang
from pathlib import Path

path = Path(r"C:\path\to\project.opf")
with Optislang(project_path=path) as osl:
project = osl.application.project
print(project.get_name())
print (project.get_status())
rs = project.root_system
for node in rs.get_nodes():
print(
f'Node: {node.get_nama()}, " +
f'Type: {node.type}”

Design Evaluation
Evaluate design

This functionality is implemented for projects that have a

parametric on top level.
— B m

e % b @
Text Qutput

Text Input Pythan

Figure 1: Evaluate design

To evaluate a design, query the roct system for the reference design,
modify parameters as needed and evaluate them. Please note that
only the last evaluated design is stored in the optiSLang database.

# Evaluate a design with modified parameters
from ansys.optislang.core import Optislang
from pathlib import Path

path = Path(r"C:\path\to\project.opf"}
with Optislang(project_path=path) as osl:
rs = osl.application.project.root_system
design = rs.get_reference_design()
design.set_parameter_value(
name="Parameterl™,
value=16
)
out_design = rs.evaluate_design(design)
print{[resp.value for resp in
out_design.responses])

Designs can also be created from scratch:

SVS FEM




33 \n s s GitHub CDF... G E} 1419ms CONNECTING TURBOGRID TO CFX WORKFLOW STEPS

KONFER CE CO - p i lot Al chat features powered by Copilot & :‘:""" "‘"c““ec-‘_‘":e _ _ .

TurboGrid - CFX ( tivity + MOP + O

Main Scripts

= (Odkazovani na priklady v dokumentaci

= (Odkazovani na predchozi hotove skripty
mple-static-mixer eE—EET
2-founier-transformation-blade-flutter.py T o e
" Ryc h lé Vy h le d éVé ni S p rév n yc h fu n kCi HEIE"EI[‘.A EIrEt I H;a:::fi;::;;ojed programmatically (pyo
" Tvorba dokumentace Ten ol 1 Otion oMt s 0€0.7

* Runs under

the

Supporting / Auxiliary Scripts

Script Purpose
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Kgg'__\b_r}?s icE PYCFX

- Kod dal pokracuje az po pysolve_ini.solution.wait_for_run()

- physics_messages = pypre.setup.get_physics_messages(severity="All")

" Chybi GUI (UIMode)
- Prikaz GUI vede na HIDDEN_GUI
» Execute_ccl (lze exportovat z existujiciho casu)
- pypre.execute_ccl(mesh_transformation_ccl)
= Solution je nezavisly.
= Validace pred spusténim
®  Dédéni session mezi pre,solver,post
- pysolve_ini = pycfx.Solver.from_session(pypre)

8 AUM2026 | pyVseCFD

def _default(self):
return self.HIDDEN_GUI

Spatny prikaz vede na vypis erroru, nikoliv zamrznuti celé aplikace.

Proménna pro slozku, kde bézi vypocet
- pysolve_ini.solution._run_directory

v Simulation
v Flow Analysis 1

FLOW: Flow Analysis 1

© Analysis Type &replace DOMAIN: R1

v & R1 Coord Frame= Coord 0
j & Edit Domain Type = Fluid
d Location = Passage

? B Mesh Statistics BOUNDARY: R1 Blade
1 Boundary Type =WALL
i Insert » Create Other Side = Off
7 Frame Type =Rotating
o
? Render L4 Interface Boundary = Off
! e Location = BLADE
1 = A Use Profile Data = False

v Hinte - _Hide BOUNDARY CONDITIONS:
1 . : HEAT TRANSFER:

. N Edit in Command Edito: :E)?tion - Adiabatic
goi B Copy o
=) Option = No Slip Wall
At 32 Duplicate END

! WALL ROUGHNESS:
= Coordir . ROUG
X Delete Option = Smooth Wall
User Lo -

ab  Rename

Transfo
(8] Materia 75 Expand Sub-Branches
8] Reactio %8 Collapse Sub-Branches
[II Mode Shapes
v Expressions, Functions and Variables
Additional variables
Expressions
User Functions
User Routines
v Simulation Control
Execution Control
Configurations
Case Options

BOUNDARY: R1 Hub
Boundary Type =WALL
Create Other Side = Off
Frame Type=Rotating
Interface Boundary = Off

Location = Passage HUB,INBlock HUB,OUTBlock HUB

Use Profile Data = False
BOUNDARY CONDITIONS:
HEAT TRANSFER:

Option = Adiabatic

MASS AND MOMENTUM:
Option = Ne Slip Wall

WALL ROUGHNMESS:
Option = Smooth Wall

EOUNDARY: R1 Inlet
Boundary Type =INLET
Frame Type = Stationary
Interface Boundary = Off
Location = INBlock INFLOW
Use Profile Data = False

Process

Clear

Close




Kgg’__g‘!?s icE pyTu rboGrid

=  Taky chybi GUI -> turbogrid = launch_turbogrid() -> args_listappend("-py")

= VétSina sizingl pres set_obj_param (
- turbogrid.set_global_size_factor(str(TG_GLOBAL_SIZE_FACTOR))
- turbogrid.set_obj_param(object="/MESH DATA", param_val_pairs=f"ATM Proportional BL Factor Base = 2*)

" turbogrid.unsuspend(object="/TOPOLOGY SET")
Between Boundary Layers End Ratio = 1 -» 2
" Save meSh/State Between Boundary Layers Number Of Elements = 6 -» 4
_ 1 1 — f Global Size Factor = 1.6 -» 8.8
tu rbogr!d'save_meSh(fllename meSh_'ﬂle_name) Hub Boundary Layer Expansion Rate = 2.87871 -» 2.21374
- turbogrid.save_state(filename=state_file_name) Hub Boundary Leyer Number Of Elements = 8 -> 7
Hub Vertex Distance = @.0828388 [cm] -»> 6.00542988 [cm]
[ | Rozd”_ pfed a po Zménéch Hub Vertex Offset = 8.008431697 -> ©.880826984
. Hub Vertex YPlus = 28.8868 -» 39.9184
- State_before = tu rbogrld,get_state() Number Of Constant Spanwise Blade Elements = 5 -» 3
. . " " Mumber Of Elements = 182753 -»> 538086
- turbogrid.set_global_size_factor("0.8") Number Of Inlet Elements = 12 -> 11
. . n " MNumber Of Qutlet Elements = 15 -» 13
- turbogrid.unsuspend(object="/TOPOLOGY SET") Number Of Spamise Blade Elemente - 21 -> 17
_ State_after - turbOgrid.get_State() Number Of Vertices = 113256 -»> 59773

Shroud Boundary Layer Expansion Rate = 1.89862 -» 1.97616
Shroud Boundary Layer Number Of Elements = & -» 7

] N 1nin
turbogrld'send—CCl( Shroud Vertex Distance = ©.08028308 [cm] -»> ©.80542988 [cm]

MESH DATA: Shroud Vertex Offset = 0.0008431097 -> 0.000826984
. Shroud Vertex YPlus = 20.8068 -» 39.9184
ATM Propor’uonal BL Factor Base = 4.5 Blade Vertex Distance = 0.00283082 [cm] -> ©.0854299 [cm]
i Blade Vertex Offset = ©.00283082 -> 0.6054299
END ) Blade Vertex YPlus = 208.8869 -»> 39.9185

Actual Edge Count = 21 -» 17
Target BL Element Count = 21 -» 17

9 AUM2026 | pyVSeCFD Target First Element Offset = ©.00283082 [cm] -> ©.8054299 [cm]
Target First Element YPlus = 28.8869 -> 39.9185|



KONFERE ek pyOptiSlang

Automatizovane vytvoreni systému a nasledna parametricka studie

OptiSLang uz takto resi hodné integraci pres Python
- C\Program Files\ANSYS Inc\v261\optiSLang\scripting\integrations\

= CFX_Solver_v3.load() nacte .res file a automaticky nacte expressiony a monitory jako parametry
= OptimizationONMOPTemplate odpovida procesu pres GUI wizard

" DesignFlow.RECEIVE_SEND propojuje jednotlive bloky dohromady

= Taky bez GUI

=  Nejdou bodovy pointy jako vystupni proménna - ,“, které se pak Spatné naparsujou
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KoY Ukazka

BladeGen
hub
profile

shroud

1

v @ Simulation

A @ Flow Analysis 1
© Analysis Type
v M @Rr1

Pt Rr1Blade

PERLHUE
PE RLinlet
JEr10OUtlet

P£ r1shroud

P+ R1to R1 Periodic Side 1

PE R1to R1 Periodic Side 2

v ﬂlnterfaces
£ R1to R1 Periodic
v Solver
£"% Solution Units
% Solver Control
v Output Control

4 LE1passl
+ LE1lpass2
<+ LE2passl
<+ LE2pass2
4 MonlsentropicEfficiency
4 MonTorqueBlade
<+ MonTorqueHub
< MonTorqueTotal
4 MonTotalPressureRatio
< MonTotalPressureRise
<+ TElpassl
<+ TElpass2
< TE2passi

AUM2026 | pyVéeCFD [ + TEzpassz

Pressure
Contour 1

3.363e+05
3.065e+05
2.768e+05
2.471e+05
2.174e+05
1.876e+05
1.579e+05
1.282e+05
9.845e+04
6.872e+04

3.899e+04
[Pa]

&

ol licllamdl™. lig

CFX-5obver CFD-Post MOP (Metamodel)

SVS FEM




Diky za pozornost
a zustanme ve spojeni




	Slide 1
	Slide 2: Úvod
	Slide 3: How to Start – Installing Python
	Slide 4: How to Start – Installing PyAnsys Geometry
	Slide 5: Documentation (https://docs.pyansys.com/)
	Slide 6: Documentation – Cheat sheets
	Slide 7: Co-pilot
	Slide 8: pyCFX
	Slide 9: pyTurboGrid
	Slide 10: pyOptiSlang
	Slide 11: Ukázka
	Slide 12

