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I Background

Most Ansys users are aware of the various automation tools available —notably the Ansys
Customization Toolkit (ACT), as well as the older Ansys Parametric Design Language (APDL)
Within the last 10 years, Ansys has been developing a new automation framework wtih a
different approach and different goals: PyAnsys

While the older, more familiar automation frameworks are meant to be used within the
Ansys environment to automate or customize simulation functionality, PyAnsys operates
outside of the application itself.

With this philosophy, automation occurs at the OS-level, with software connecting to either
an Ansys database or the application itself (or even several Ansys databases at once)
Among other possibilities, this allows users to easily incorporate simulation tasks into larger
CAE processes

In this article, we’ll focus on a less ambitious goal: We’ll see how the PyAnsys framework
may be used to automate a frequent but cumbersome task: Mapping data from one
simulation source to another

We’ll do so by first exploring options without PyAnsys
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https://www.ansys.com/training-center/course-catalog/structures/introduction-to-ansys-act-mechanical
https://www.ansys.com/blog/ansys-gets-into-open-source-with-github
https://docs.pyansys.com/version/dev/

Part 1. Mapping Data:

Using Ansys ACT and APL
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The Problem Statement: Data Mapping

What we mean by “mapping data” from one simulation to another is the following:

* we have some physical quantity calculated or prescribed over one geometric domain |
represented by a mesh, or even just a set of points) in some environment which must be
interpolated onto another domain or mesh which shares the same space and serves as a load
or input in the second environment (we’re usually not just interpolating a result onto different
meshes. We want to calculate a new result with the source quantity interpreted as a load)

The ‘guantity’ can be any scalar, vector, or tensor quanity (i.e. pressure, temperature, stress, etc)
Ansys has a seemless load transfer mechanism which involves simply dragging the Solution cell
from one analysis system (the ‘source’ data to be mapped) to the Setup cell of the target analysis
system (the target model onto which the quantity is to be mapped). This results in a connection

highlighted below
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https://courses.ansys.com/index.php/courses/topics-in-heat-transfer-analyses/lessons/how-to-link-thermal-results-as-input-to-a-thermal-stress-simulation-lesson-4/

The Problem Statement: Data Mapping

Although the Solution->Setup transfer mechanism will operate on meshes which are not identical,
it will only do so within a fairly strict tolerence around the source mesh

This mechanism is ideal for transferring results between different analysis environments but
having the same mesh (as in the example on the previous slide), or for submodeling (different

mesh, but falling within the spatial domain of the source mesh), but not for interpolating data
onto meshes which may lie outside the source domain
* The example we’ll use in this article is shown below
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The Problem Statement: Data Mapping

* Within the source mesh domain, there exists a simplified electronic PCB model which contains no
TTL component detail, while the target model has much more detail (which lies outside of the
source main bounding box)

We want to transfer a S
result —like temperature

» onto this domain...
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over this domain... :
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The Problem Statement: Data Mapping

* The source model is a transient thermal study of a nosecone (containing within it a small PCB
component) subject to a convection of h=1000 W/m? C @ 1000 C ambient temperature for 200
seconds, starting from room temperature (22 C)

e The target model consists of the detailed PCB component subject to the mapped temperatures from
the source model. The model is fixed at four solder locations with a remote (flexible) constraint

Remote O displacement
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temperature ——— forceTemperature

(resultant) (f (loads) 0 oo ¥ <">2

0.000 0100 ()
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source model (transient thermal) target model static structural model
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The Problem Statement: Data Mapping

As mentioned previously, the data transfer mechanism shown on slide 3 is not appropriate for this

type of mapping (the entire target domain will not be interpolated)

Workbench Project Schematic)

Instead, Ansys supplies users with the External Data tool for this purpose (from the Toolbox in the
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The External Data tool may be used to
transfer a result in the form of ascii text
files from one system to another

But the input text files still need to be
generated...




The Problem Statement: Data Mapping

* The External Data tool is meant to be a general purpose tool for interpolating data defined at any
collection of spatial points onto the nodes of any ansys mesh
e The data must be stored in a column-delimited text file

A A B c D E

1 Data Source | 1 |lun ~ | DataType <~ | Datanit ~ | Dataldentifer + | Combined Identifier ° ° Specrfy what
2 23 I|,User_sﬂv.grishir1‘1,|'a1,|'ﬂ'|necm_of'ﬁcel'lours'|,2022F-1 2_thermal_filesuser_files{TRESULT 1.cav 2 Mode ID ;I File1
3 Fere to add a file 5 ¥ Coordinate ;I mo File1 d 1 d
N Browse 4 Y Coordinate x| m File 1 ata IS Store
f- I 5 7 Coordinate x| m Fila1 | n eac h
to I e 5 Temperature ¥ C * | Temperaturel File 1:Temperature1
location column
* Specif : Sk >
eCI y grishinyayueon_« ic Urs Lol *a X ansn eon_oTcenours o, * 3 X
dimensionality of A 0 € ‘ A B : 0 = o
1 Property Value Unit EE MNode ID | X Coordinate ¥ Coordinate Z Coordinate Temperature
data, coordinate 5| ot | ssommees | sremieer | mmow | «— ¢ Parsed
3 Dimension 3D ;I 3 10 -0,325866133 | -6.563007832E-02 | 5.718706176E-02 | 20,0000001
Syste m 5 a n d 4 Start Import At Line 3 4 L -0,324866116 | -6.,496432424E-02 | 5.79332225E-02 20,0000001 res u ItS a re
5 Format Type Delimited ;I 5 12 -0.325866133 | -6.496432424E-02 | 5.79332225E-02 20,0000001
d e I | m |te r typ e & Delimiter Type Comma x| 6 |13 -0.324866116 | 6.450282037E-02 | 5.51921826-02 | 20.0000001 S h own h ere
7 Delimiter Character Comma T 14 -0.325866133 | -6.450282037E-02 | 5.6192182E-02 20,0000001
h e re 8 Length Linit m = B 15 -0.324866116 | -6.384790639E-02 | 5.692518713E-02 | 20.0000001
] Coordinate System Type | Cartesian s 9 16 -0.325866133 | -6.384790639E-02 | 5.6926158713E-02 | 20.0000001 o
10 Material Field Data D v [z B — TooTamT s TooTTTmTeTT o TooonmenTm o o »
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The Problem Statement: Data Mapping

* But what if you want to map data for multiple load steps (time points)?

* The External Data tool requires that the user create and read the nodal (point) data for each time
point —that is: one file per load step as shown below

e This is obviously very tedious for many time steps. So, we’ll begin by showing how this process may
be automated using ACT and APDL

F schematic C2 ; i ; & - C:\Users'ales.arishinray [ ursi2022R2 Hher ]
A 2 A B g D E
Data Source: 1 wmn ¥ | DataType ¥ | Datalnit ¥ | DatsIdentifier ¥ | Combined Identifier
g el C:\Users\glex. grishin\raytheon_officehours\2022R2_thermal_files\user_files\TRESULT 1.c: o MNode ID l‘ File1
C:\Wsers\glex.grishinyaytheon_officehours\2022R2_thermal_files\user_files\TRESULTZ.c: 3 X Coordinate x| m Fiet
C:\Users\glex. grishin'raytheon_officechours\2022R2_thermal_files\user_files\TRESULT3.c: i Y Codrdinate ;I o Eisl
Ci\Users'alex. grishin'raytheon_officehours\2022R3_thermal_files\user_files\TRESULT4.00 5 Zosydnse JREN Fle
. & Temperature ;I c >} TRESULTL.csv File 1L TRESULT Lesv
'Y 0 n e fl I e C:\Users\alex. grishiniraytheon_officehours\2022R2_thermal_files\user_files\TRESULT 5.t
C:\Users\alex, grishiniraytheon_officehours\2022R2_thermal_files'user_files\TRESULTE.C:
I d Ty C:\Users\glex.grishin'raytheon_officehours\2022R2_thermal_files\user_files\TRESULT7.c:
p e r O a C:\Users\alex grishintraytheon_officehours\2022R2_thermal_files'user_files\TRESULTS.c:
t C:\sers\glex. grishin\raytheon_officehours\2022R2_thermal_files\user_files\TRESULTS.c:
S ep C:'\Users\alex. grishin\raytheon_officehours2022R2_thermal_files\user_files\TRESULT 10,
C:\Users\glex. grishin‘raytheon_officehours\2022R2_thermal_files\user_files\TRESULT11.
— v
3 < 3
52022 X
A B c (2] A B o D E ‘
Property Value Unit. i MNodeID | X Coordinate ' Coordinate I Coordinate Temperature
2 |= 0324866116 | -6,5530078326-02 | 5.718706176E-02 | 20.0000001
Dimension 3D o 3, 10 -0,325866133 -0,563007832E-02 | 5.718706176E-02 | 20.0000001
Start Import At Line 3 4 L -0.324866116 | -5,496432424E-02 | 5.79332225E-02 20.0000001
Format Type Delmited ¥} o 1z -0.325866133 -6.496432424E-02 | 5.79332225E-02 20,0000001
Delimiter Type Comma fid & 13 -0.324866116 | -5.450282037E-02 | 5.61592187F-02 20.0000001
Delimiter Character Comma i iy -0.325866133 -5,450282037E-02 | 5.6152182E-02 20,0000001
Length Unit m ed 3 15 -0.3249806116 | -6,384790689E-02 | 5.692618713E-02 | 20.0000001
Coordinate System Type | Cartesian = 9 15 -0.325866133 -5,384790689E-02 | 5.692518713E-02 | 20.0000001 ‘
Material Field Data E v el o R - 3
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The Problem Statement: Data Mapping
-Automating Data Export

* There are two main tasks we have to automate here. The first is the export of the data (temperature in our case.
In this example, we’ll be mapping temperatures from an ANSYS model to another ANSYS model)
e This can be done (at least) two ways
1. Using Mechanical’s Python scripting capability (part of the ACT framework)
2. Using and APDL Commands object
 WEe'll start with the Python scripting approach
* We've provided a Python script (‘textport.py’), as well as the APDL Commands (‘writetemps.inp’) for writing out

the necessary (temperatures) which accompany this article ] )
textport.py | writetemps.inp

i Hﬂ AL !This is an APDL script used to exXport temperature results to N
Z This 1 'text files (where N is the number of load steps in the result
!from an Ansys thermal or structural model from the Mechanical
'interface or from the MAPDL interface. If using the Workbkench
'interface (from a Commmands object), users should first make
!sure that the Ansys db file is getting written. This can be
laccomplished by setting Znalysis Settings->Analysis Deta
!Management->5ave MAPDL db to "Yes"™ in the Mechanical tree
'outline
!The text data should be in the following format:
column 1 column 2 column 3 column % Columns
!Node Id X-coord. Y-coord. Z-coord. Temperature
16 fini
# Script: 17 resume
import os 18
import shutil 19 /postl
20 *get,nsets,active,, set,nset
fpath = ExtAPI.DataModel.Project.Model.Analyses([0] .AnalysisSettings,.SolverFilesDirectory 21 set,last
eader = ExtAPI.DataModel.Project.Model.Analyses[U].GetResultsData() 22 allsel,

y “get,maxn,node, 0, num, max
userpath = os.path.dirname (fpath) *del, nnums, , nopr
fANUMS, , T

Hfor i in range(3):
_ ; . - 3 *del,nmask, ,nopr
userpath = os.path.dirname (userpath)
£ *del, coords, ,nopr

_ userpath = os.path.join(userpath,'ussr files') ‘: fdim mmtms . mExn
We Make Innovation Work 22 |scin;nmask, ,maxn
www.padtinc.com




The Problem Statement: Data Mapping
-Automating Data Export: Python Script

* Before using the ‘texport.py’ data exporting script, users should first ensure that exported data will include
nodal locations (the Mechanical default settings do not do so).

* This can be done by going to File->Options->Export and set ‘Include Node Location’ to ‘Yes’ from the Mechanical
interface .

Options

Elﬁ Mechanical *  Export
..... @ Connections
..... s Convergence

—|| Text File Export

_____ @ Import File Encoding ASCI
_____ @ Export Automatically Open Excel | Yes
_____ @ Fatigue Remove Duplicate Modes | Mo
_____ @ Frequency Include Mode Mumbers Yes
_____ @ Geometry [Include Mode Location Yies ~1]
_____ @ Geometry Import Show Tensor Components | Mo
----- % Meshing =|| 5TL Export
..... s Graphics Export Format Binary
----- % Miscellaneous =l| Ansys Viewer Option
_____ @ Messages Cpen Ansys Viewer Mo
----- % Report = 1"’_7'?“"5.
----- s Analysis Settings and File Directory
..... % Results -I| NASTRAN
_____ @ Visibility File Directory
----- % Wizard W
< >

Reset OK Cancel Help
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The Problem Statement: Data Mapping
-Automating Data Export: Python Script

* Users can then invoke ‘textport.py’ to export temperatures by first highlighting temperature result to be written
(the Python script identifies which result is currently highlighted) and then going to Automation->Scripting from
the top Mechanical Menu tab

* In the Mechanical Scripting editor, browse to ‘textport.py’ by selecting ‘open script’, followed by ‘Run Script’

.................................................. ¥ | Mechanical SEriphing s s e s s b L S S
-

7 ¥ | Mechanical SERpbRR L e e e e e e e e
T fitor B 69 [0 v B M@ BB
editor IS E v D> @B B~

[ Ve 2yn Script (Clrl-F5)

Nm mptim 1' r Scpip__:
X :
2 import-os

import - shutil

3
1
5 fpath = ExtAPI.DataModel.Project.Model.Analyses[@].Analysis
6 reader = ExtAPI.DataModel.Project.Model.Analyses[@].GetResu
7
8

userpath = os.path.dirname(fpath)
9~ for i in-range(3):

18 userpath = os.path.dirname{userpath)
11 userpath = os.path.join{userpath, "user_files")
12

13 times-=-list(reader.ListTimeFreq)
14  result = Tree.ActiveObjects[@]
15 result.By =-SetDriversStyle.ResultSet

17 tpath = fpath + "rtimes.txt”
18 ~ with open(tpath,'w") as f:
19 - for i in-range(reader.ResultSetCount):

20 fname = "tresult’ + str{i+l) + ".prn’
21 wpath = fpath + fname
22 result.SetNumber = int{i+l)

23 result.EvaluateAllResults()

. 24 result.ExportToTextFile{wpath
We Make Innovation Work w = e A (wpath)
www.padtinc.com




The Problem Statement: Data Mapping
-Automating Data Export: Python Script

* Users can also create button to invoke this Python script by clicking ‘Show Button Editor’,

Mechanical Scnpt”]g ...................................................................................................................................................

* Next, click the button to
titr IS H B> @~E B g

import a button script
Mew Script 1 @ Description w

1
FIELIIGIHILGE LI * Finally, click to save the
Button Editor button
Click to import a button script < e * Once Saved, users can jUSt
User Buttons\, User Buttons' textpert CIiCk On the neW bUtton tO

This s a Python scr invoke the script

text files (where M i

from a Workkench tnermar or structural moaer rrom e
Mechanical

interface (either from the Autemation-> Scripting editor
orwithe use of a customn button). To make the data interpolatal
{using the External Data tool, for example), users should first

import.os
import.shutil

fpath = ExtAPI.DataModel.Project.Model.Analyses[@].An
reader = ExtAPI.DataModel.Project.Model.Analyses[8].6G

b = R B WY

userpath =.o0s.path.dirname(fpath)
8~ for-i-in range(3):
9 userpath =.os.path.dirname{userpath)

i 18 userpath = os.path.join(userpath, 'user_files')
We Make Innovation Work 1
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The Problem Statement: Data Mapping

-Automating Data Export: Python Script

* Highlight the result object you want to server as the source of the temperature data and just hit the newly

created ‘textport’ button

* The script will run through all the time steps available for the result object and export files in a format readable

by the External Data tool

* For the purpose of this tutorial, the script performs one additional operation: It moves the resulting files to the

Project’s user_files folder

We Make Innovation Work
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The Problem Statement: Data Mapping
-Automating Data Export: APDL Commands

« The APDL Commands used to export temperature data for all the nodes of the model are stored in file
‘writetemps.inp’ accompanying this article

 An APDL Commands object using those commands has also been provided in the Workbench archive
accompanying this article: 2022R2_Themal.wbpz (shown below)

[ Object Ry |s pting App  Scripting | Manage textport
| Generator | Macro.. 3 Store  Hel
Tools TMechanical Support User Buttons

ith Pilot Node 2
izl Temperature 2

nal
) Imported Load (AG)
{8 Solution (B6)

temp
| a
3e3VAL Irarget Mechanical APDL
Input Arguments
ARET Wessag
ARG2 [Test
ARG3 & user action to run post commands was executed successfully,
ARGA ninc| The currently selected unit system differs from the unit system that

We Make Innovation Work
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The Problem Statement: Data Mapping

-Automating Data Export: APDL Commands

» Before this script can be used (after download, for U e
example), users should make sure that the B i

Mechanical application is configured to write the

MAPDL db file

* This can be done by going to Analysis Settings and
setting ‘Save MAPDL db’ to ‘Yes’ under ‘Analysis Data
Management’ (this is already set in the archive
accompanying this article, but it’s good practice to

double-check)

 The Commands object should run automtically after
the model is solved (and it is unsuppressed)

* To invoke the script between solves, right-click on it
and select “Execute Post Commands”

PADT
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The Problem Statement: Data Mapping
-Automating Data Export

* The text file data format using the Python script is different than the one using the APDL code
simply because the default method for exporting Mechanical results to text file
(ExportToTextFile()) does not provide a delimiter option (getting around this limitation would
result in considerably more code, so we’ll omit that exercise for now)

* Instead, this function simply creates tab (*t) delimited files

* But Microsoft Excel also knows how to read tab-delimited files, and already associates the file
extension ‘xIs” with such a format (which is why we —and presumably the developers --use this
extension for exporting text files*)

* The text file data format used by the APDL script is comma-delimited (which is more convenient
in that language), but note that both file formats nevertheless use th e’xls’ file extension,
because excel recognizes both delimiters when encountering this extension

*The xlIs file extension for spreadsheets is a legacy format (97-2003), and users will always recieve a
warning when opening one of these files with newer versions of Microsoft Excel I

We Make Innovation Work
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The Problem Statement: Data Mapping
-Automating Data Transfer

Once the solution data from the ‘source’ model has been created, it then needs to be read into
an External Data object
As we mentioend on slide 9, doing this manually can be very tedious (it is not uncommon to

generate output for hundreds of solution times), so we’ve supplied users with a Workbench
Journal script for doing this automatically*

loadfiledata.wbjn

Jersion (Version="22.2.182")

her scr T h
to an imported load object in a 'target systel

import string
import glob
import os

extension
#length units for loads data transfer
#5tarting line to parse exteran data files

timepath = os.path.join(filepath, 'RTIMES.txt')

PR S P . (Tamnl 2t aName +arnal T

*This is still an IronPython script which falls under the common ACT paradigm, but for some reason, the developers
call scripting at the Project Schematic level ‘journaling’ and have adopted a ‘wbjn’ file extension for these scripts. The
only difference between coding at this level and within a specific application (Mechanical, for example) is that you’re
in a different namespace (don’t have access to local modules like ExtAPI)

We Make Innovation Work
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The Problem Statement: Data Mapping

-Automating

Data Transfer

* The journal file ‘loadfiledata.wbjn’ does most of the ‘heavy lifting’ of both reading in the ascii text
data to be transfered, as well a sending the necessary ACT code to the target system for
populating the downstream ‘imported load’ object in the system tree outline

e Lines 12 thru 21 contain global variables which control most of the behavior users may need

modify

* For example, line 14 defines the ‘filepath’ variable which contains the path to the source file data

(the ascii text files to be read)

12 targetSystenmiame = "Static Structural Target™ #tcarget system for imported load obiject
13 #path to source data files (currently the user files folder of this project)
14 filepath = r"C:\Users\alex.grishin\raytheon officehours\2022R2 thermal files\user files"

15 #delimiterIs="Tab" #for reading files written by the ACT extension

16 #delimiterScringIs=r™\c" #for reading files written by the ACT extension

17 delimiterIs="Comnma"™ #for reading files written by the APDL Commands object

18 delimiterStringIs="," #for reading files written by the APDL Commands object

15 ext = "xls" #for ACT extension OR APDL: The xls extension can accomodate comma or tab
20 lunit = "m" #length unitcs for loads data transfer

21 startlLine = 2 #5tarting line to parse exteran data files

We Make Innovation Work
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The Problem Statement: Data Mapping

-Automating Data Transfer

In addition to creating the necessary External Data object, ‘loadfiledata.wbjn’ also ‘sends’ ACT
code necessary to configure and populate the target ‘imported load’ object

It does so using the ‘SendCommand’ method of the target model container

This, in turn, relies on a technique of packaging the downstream code in a formatted raw string,
as demonstrated here (that blog post provided the inspirpation for this solution)

The string in question may be found on lines 88 thru 117 (shown below)

We're also including a standalone python file containing this code (‘importACTscript.py’) if users

want to modify this for their own purposes
loadfiledata.wbjn

scriptCommands=r"""

with Transaction():
import glob
import os

datapath = r'{0}"
timepath = r'{1}"'
fext = '{Z}'

resultfiles = glob.globkl (datapath, "*."+fext)
resultfiles.sort (key=lambda f£: int(''.join(filter (str.isdigit, £)}))
analysis = ExtAPI.DataModel.Project.Model.Bnalyses[0]
with open{timepath,"r"} as r:
data = r.read().strip()

datalist = data.split('\n')
times = map(float,datalist)
numfilestoload = len(resultfiles)
importedloadobjects = [child for child in analysis.Children if child.DataModelObjectCategory.ToString() == "Imp:
lastimportedloadobj = importedloadobjects[-1]
importedTemperature = lastimportedloadob].AddImportedBodyTemperature ()
selection = ExtAPT.SelectionManager.CreateSelectionInfao (SelectionTypeEnum.GeometryEntities)
selection.Ids = [6, 22, 27, 46, €5, 23, 102, 121, 139, 158, 177, 539, 540, 541, 542, 543]
Qs importedTemperature.Location = selection
110 table = importedlemperature.GetTakbleByName ("")
111 for i in range (numfilestoload-1):
112 table.Add (None)
113 for i in range (numfilestoload) :
114 table[i] [0]="File"+str (i+1)+":"+str (resultfiles[i])
115 table[i] [1]=times[i]
1le importedTemperature. ImportLoad()
1 ", format (filepath, timepath, ext)

V_‘_I'U VidREe 11Houvauvll VVUIN
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—)

importACTscript.py

import glok
import os

datapath =
timepa
fext
resultfiles = glob.globl (datapath,”*."+fext)
resultfiles.sort(key=lambda f: int(''.Jjoin(filter(str.isdigic, £))))
analysis = ExtAPI.DataModel.Project.Model.Analyses[0]

—lwith open(timepath,"r") as r:

T data = r.read().strip()

datalist = data.splic{''n')

times = map(float,datalisc)
numfilestoload = len{resultfiles)

importedloadobjects = [child for child in amnalysis.Children if child.DataModelCbjectCategory.ToString() == "Imporc

lastimportedloadob]j = importedloadobjects[-1]
importedTemperature = lastimportedloadobi.AddImportedBodyTemperature()

selection = EXtAPI.SelectionManager.CreateSelectionInfo(SelectionTypeEnum.GeometryEntities)

selection.Ids = [&, 22, 27, 46, &5, B3, 102, 121, 139, 158, 177, 539, 540, 541, 542, 543]
importedTemperature.Location = selection
table = importedlemperature.GetTableByName (")

L:Hfor i in range(numfilestoload-1):
k= table.Add (None)
for i in range(numfilestoload):
T table[i] [0]="File"+str(i+l)+":"+str(resultfiles[i])
table[i] [L]=times[i]
importedTemperature . ImportLoad()
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The Problem Statement: Data Mapping

-Automating Data Transfer

* Once the necessary ascii text result files have been generated (or otherwise exist), the journal file
‘loadfiledata.wbjn’ may be invoked from the Project Schematic by going to File->Scripting->Run
Script File and navigating to ‘loadfiledata.wbjn’

 Upon doing so, users will notice a new External Data object connected to the Setup cell of the
target system as shown below

- A L8

| BT 1

2. @ EngineeringData  +" 4 2 a Setup v aF 2 @ Engineering Data  +"
:3 E Geometry vy External Data 3 . =] .Genmety W
4| @ Model an |4 @ model 7
5 | @8 setp > o5 | @ sewp F .
6 Solution v 4 B . Solution ¥F 4
7@ resds 7@ Resuls 7.

Thermal Sourcel Static Structural Target
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The Problem Statement: Data Mapping

-Automating Data Transfer

* In addition, the target Mechanical system is opened (by line 86: setup2.Edit()), and the ACT script
shown on slide 19 is transferred to the setup cell, and the imported load object is configured and
upated....

Mame = | search Outlme |2

[ Project*
----- /A3 Geometry Imports
----- T8 Geometry
----- A5 Materials
----- 54 Coordinate Systems
----- A= Connections

..... v 7 Mesh
El-f Static Structural (DS) 025
------- 1 Analysis Settings 5.544.5:?

------- @ Thermal Condition

50,889
------- e ¥, Remote Displacement 42,37

¥ | a3z
....... «[E Commands (APDL) | 35754 '
Hweigt) mported Load (C2) 28,187 U_MFM_@‘G:&PE 5
----- P} Imported Body Temperature 21]I619 Mi ; :
i : in
=--(%) Solution (D6)
-5 Solution Information

Tabular Data v v v e e e

b OH BFE Steps |Time [s] ||7 Temperature

etails of "Imported Body Temperature"  LEE 01 'Row 1
e . ___ : 21 |02 |Row2

Magnitude (°C) |Ar|.a!1.rsrs Time (s) Scale |[}ﬁset L 3 |1 0.26670 | Rowr 3
Scoping Method Geometry Selection L F_i_le'l_:_TFiES_UL'[].x_ls ﬂ'l _ 1 ﬂ FE! ﬂﬁng Ruw 4
Geometry 16 Bodies 2 |FileZTRESULTZxls 0.2 1 o 5 |1 0.93254 Row.5
Definition 3 | File3: TRESULTI.xls |0.366787952 I 10 6 |1 1.3872 |Row 6
Type imperied Rady Temperature 4 |FileTRESULTAxls | 0.601237157 1 |e T 26881 Row7
Tabular Loading Program Controlled 5 |File5:TRESULTSxls | 0932535187 1o 8 |1 |52183 [Rows8
Suppressed Mo 6 |Filek: TRESULTExIs | 1,38724912 1 10 g (1 2090 | RBow.0.




To run the model, just make sure that the Commands object (used for the PyAnsys mapping

The Problem Statement: Data Mapping
-Automating Data Transfer

method) is suppressed

2 "'“_‘"" @, Remote Point

¥ &nnotation

MName | Search Outline | W
[ Project*
Model {C4)

-‘, Geometry Imports
-‘,EB Geometry

5 Materials

w2 Coordinate Systems
12| Connections

'J@ Mesh

E-f Static Structural (C5)

; '«’EH Analysis Settings
/P Remote Displacement
@ Thermal Condition
Commands (APDL)

//E Solution Infarmation
/3 BFE

-

stails of "Commands (APDL)" <o i e viOox
File

File Mame

File Status File not found

Definition

Suppressed Yes

Target Mechanical APDL

Issue Solve Command | Mo

Input Arguments

ARG1

We Make Innovation Work
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1 ! Commands inserted inte this file will be e
& ! These commands may supersede command setwti
3
4 1 Aotive UNIT system in Workbench when this
5 ! NOTE: Rny data that reguir units {such
[ ! See Soclving Units in the help
7
a2 £ini
i ‘dim,loadpath, string, 248
10 loadpathi{l) = _wb userfiles dir({l)
11 1loadpathi{lj=strcat(loadpath(l}, "“load")
1z pssarch,loadpathil)
12 ok time
14 FE0OLU
15« *do,i,l,numtimes
16 time, ttime (i)
17 /nopr
18 mk_bf%i%
19 /gopr
20 solve
21 VERDDO
22
L4

Geometry | Commands

Messages

| Text
Warning | During data mapping. target nodes were found outside the b
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The Problem Statement: Data Mapping
-Automating Data Transfer

For this particular model problem, the process runs fairly quickly. The model statistics
are as follows:

* Source Data: 88707 points

* Source Times (Load Steps): 48

* Target Space: 131697 points

The data transfer step (running file ‘loadfiledata.wbjn’) took approximately 2 %2 minutes
But this problem does not scale well (much worse than linear) using this technique

A common requirement is to map CFD temperature and fluid prssures onto a structural
model. Such models may contain millions of source points over hundreds of load steps.
Such a problem could easily take hours (or more) to transfer data using the techniques
shown here

A much more efficient (and compact) method involves the newer PyAnsys tools
(discussed next). We recommend the second option (using ansys.dpf.post to map
temperatures read from text files) for that scenario

We Make Innovation Work
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Part 2: Mapping Data:
PyAnsys:
- ansys.mapdl.reader
- ansys.dpf.post
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Data Mapping with PyAnsys
-ansys.mapdl|.reader

The PyAnsys Suite offers several tools which are capable of mapping data from one
mesh to another

As we’ll see shortly, this is because in order to so, they all rely on a very powerful and
general mesh-manipulation utility called PyVista (which is itself a high-level Python
wrapper around the popular VTK). This utility comes with a very efficient data
mapping functionality which we’ll make use of this section

We’ll focus first on PyMAPDL Reader

Ansys tells us this is a ‘legacy’ reader (because it provides an older direct link to the
ansys database instead of using the newer DPF technology)

The only reason we’re doing this is becasue the newer DPF Post will not read a _
thermal result database (.rth file) —presumably, this is planned, but not yet available
while the legacy reader will do this now (see below)

The | ansys-mapdl-reader module supports the following formats:

» [=.rst |- Structural analysis result file PyMAPDL Reader

e | =.rth|- Thermal analysis result file Pythonic interface to read legacy
¢ [=.emat | - Element matrice data file MAPDL result files (MAPDL 14.5
e | = full | - Full stiffness-mass matrix file and later)

e |=.cdb|or|=.dat |- MAPDL ASCII block archive and Mechanical Workbench input files

We Make Innovation Work
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https://docs.pyvista.org/version/stable/
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Data Mapping with PyAnsys
-ansys.mapdl|.reader

* We provide a Python script called ‘tmap.py’ accompanying this article which maps the
temperature solution from the source model onto the target model mesh, and then generates
corresponding temperature loads for the target model in the form of APDL commands

* In other words: it does everything that the Workench project script ‘loadfiledata.wbjn’ does, but
in a different way.

~ tmappy

import os

import ansys.dpf.core as dpf

from ansys.dpf import post

from ansys.mapdl.core import launch mapdl
from ansys.mapdl import reader

import numpy as np

import pyvista as pv

#path to target model result

$rpath =

#path to 's

spath = ="C

#path to 'target mod

tpath = ¥"C

#path to store

loadpath = ="C

#get solution and mesh from source model
330l = reader.read binary(spath)

#get mesh from target model

tsol = reader.read binary(tpath)

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl|.reader

» Before testing this script, note that lines 27 and 29 read the source and target result files

* For this to run successfully, make sure that both models have been run (that the necessary result
files exist)

* |If you haven’t already solved both models, do so before running this script.

ey - - .
== # | EAW i coordinste System [ Commen t MlsectionPlane | T " @ Moment | YT Frictionless
Dupliate Q| “solve. | RO g emate pain L chart Bannotation "R L% @ e SUPRAS 6§ pispiacement

Cutline Solvers Insert Structural
Outline Atk  CQ [Bw® 3L C-+QA@e
Mame w | Search Qut v
T Project*
B (& Model (C4)

B Geometry Imports

o I e * |fyou don’t want to run all 48 load steps,
Y | you can suppress the ‘Imported Load’,
and unsupress the ‘Thermal Condition

xS * The only point of this step is to provide a

SRR result file to PyAnsys

El-2[1} Static Structural (C5)
7 [T Analysis Settings
i~ /@ Remote Displacemen t
L
PR

-/ Imported Load (B2)

Details of "Thermal Condition” o i i e e == swiew 1%

e ey s - * And only the source model results matter
e - * from the target model, we only need the
o< e = model information (not the actual

results)
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Data Mapping with PyAnsys
-ansys.mapdl|.reader

* Once PyAnsys has been installed, users can easily invoke the script from the DOS window by
activating a python session as below

BN Command Prompt - python

ficrosoft Windows [Version 18.8.19845.
'C}) Microsoft Corporation. All rights

:\>python
) n 3.18.11 fv3.18.11:7d4ccS5a, | 2023, B:17) [MSC v.1929 64 bit (AMD64)] on win32
ype "help”, "copyright™, "credits" or " for more 1n+urmaf1un

dLJ Hl ru«u+f lurpur%flun All rights reserved.

L 'ythun
n 3.18. { 'v3.18.11:7d4cc5a, Apr 5 2 23, :17) [MSC v.1929 64 bit (AMDE4)] on win32
rh "credits"” or "licens or more 1H+urm%f1un

;_.pahu.append r"C:%Usersh\alex.grishin\raytheon officehours™)
import tmap

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader
* When executing this script from the command, line 38 will plot the mapped temepratures for load

step 48 for verification (below). The script will pause until this window is closed. Simply close it to
continue...

P

38 I tmesh.plot (scalars="T47",

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl|.reader

* When finished, users should see a new subfolder called ‘load’ in the project’s user_files folder

(the same folder in which the source data files are stored)

Clipboard

<« alex.grishin » raytheon_officehours »

ts

()
me (D)
in (home\HOME]) (H:)

e e (LY

We Make Innovation Work
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Organize

MNew Open Si
2022R2_thermal_files » user_files » v O Search user_fi
~
2 Mame Date modified
load 1/22/2024 11:5¢
= RTIMES.tet D
B TRESULTI xls 0:4:
B3] TRESULTZ.xls 0:4:
B TRESULTZ.xls 0:4:
B TRESULT4.xls 0:4:
B TRESULTS.xls D4
B TRESULT6.xls D4
B3] TRESULTT.xls 0:4:
B9 TRESULTS.xls 0:4:
B TRESULTS.xls 0:4:
B TRESULTI0xIs 0:4:

This folder should contain the APDL
load and time definitions (one file
for each load step)

Crganize Mew Open 5

hours » 2022R2_thermal_files » user files » load w Search load

Cn MName Date modified
E mk_BF1.mac 1/22/2024 11:5
4
Mj mk_BF2.mac 172272024 11:5
E mk_BF3.mac 1/22/2024 11:5
4
| mk_BF4.mac 1/22/2024 11:5
i
E mk_BF3.mac 1/22/2024 11:5
4
| mk_BF6.mac 1/22/2024 11:5
ik
| mk_BF7.mac 1/22/2024 11:5
4
Mj mk_BF8.mac 1/22/2024 11:5.
mj mk_BF3.mac 1/22/2024 11:5
MJ mk_BF10.mac 1/22/2024 11:5
mj mk_BF11.mac 172272024 11:5
MJ mk_BF12.mac 1/22/2024 11:5:
I mk BF12.mac 172272024 11:5:




Data Mapping with PyAnsys

-ansys.mapdl.reader

* To run the model, just unsuppress the APDL Commands object and suppress the uniform
temperature load object (used to generate a ‘dummy’ rst file)

* Suppress or delete the Imported Load object (if it exists from a prior study) and solve

* You can verify the temperatures with the user-defined (BFE) result object supplied with the model
which plots nodal temperatures from body-forces (with the APDL BFE command)

“iox| e @e® R ([Clr QA @@ A st KMuter TEREARERBE® = PE

o
Model (D4)
,@ Geometry Imports
/3 Geometry
/B Materials
#2 Coordinate Systems
/ Connections
/BB Mesh
([} static Structural (D5)

e -,«H‘;H Analysis Settings

Wy Remote Displacement

e ,«E‘ Commands (APDL)

E-{& Solution (D6)
- /A5] Solution Information

43,003 0 .01

35555
0,003 Q075
i BeE 28,008
Graph cmnew IC1 X | Tabular Data
% Animation |4 » (W] »] [E] M 20 Frames ¥ Time [s] H"\f- Minimum ra |r~/- Maximum [*C] ”7 Averag

T | B 73 1 o 20, 20. 20,

T 0. 3 o2 20. 20. 20.

A . 87.829 3 |n3s679 20, 20. 20.

Method | Geametry Selection |l 4 |os012e 20 20, 20.

v |itEgmEy) | . 5 |093254 20 20,001 0.

N 6 [1.3872 20 20.007 20.
|Expression m 7 |26881 20 20,094 20,002
on | = BrE | 8 (52183 20, 20,597 20,012
nit System | Metric (m, kg, N, 5, V, A) ey PO 9 |82 20, 21.609 20.038
Unit Temperature a1 10 |11.667 20 2337 20.085
Time | 50. - 11 |15.486 | 20. 25.241 20,161
ayTime Last | 12 20157 20, 28.065 20281
ate System | Global Coordinate System | 40. 93 |25057 20 31.246 20,439
& Time History | ves 14 |30.057 20 34.463 20.624
! A 15 35157 20, 37.639 20833
d N 16 40157 20, 40,723 21.062
20 1 1 17 |45.157 20, 43,685 21,308

0. 25 50, 75 100, 125 150, 200,  ——

18 |50.157  20. 46.508 21.57
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

* Running Python scripts in this way is efficient (quick)
 However, when writing, editing, or testing these scripts, it is very helpful to use a modern smart

editor. At PADT, we like Spyder
* Open ‘tmap.py’ in the editor. At this point, you can ‘run’, ‘debug’, or simply cut-and-paste lines

into the console to test what they do.

§ Spyder (Python 3.11)

* open files

* run files

* debug files

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

Cut-and-paste lines 1 thru 29 into the console (this loads the source and target databases into the
session).

Note that this requires that both source and target have already been solved (because we need a
result file)

This is why we’ve provided the target model with a dummy body load (suppress this before
running the mapped solution)

Source Run Debug Consoles Projects To

5L

tmap.py X

Usage
ipt inports a ‘source’ model, :ny\zs O G e sta
and then interpolates the results onto the PyVista grid of the target wocet. T2, hen wettor o e Yo <t 0ot Dok TS O T
e e e e e ing Ctri+1in front of i, either on the
in the form of APDL loads to be applied to the target model.

pre:
Editor or the Console.

‘grid

Help can also be shown zmnmauml\y after
witing a left parenthesis next fo an object
o e e berator . Profvances

Help.

import o5

#import ansys.dpf.core a2 dpf

#From ansy=.dpf import post

#from ansys.mipdl.cﬂre port launch_mapdl New to Spyder? Read our |
e m;mrt reader

import numpy

i B G

#path to target model result file (.rst file. Thi
£'C

xplorer Pl

s is the Mechanical solut
alex.grishin\raytheon_officehours\baseline_files\dpd!
ved thermal model with temperatures to be ma
v SCHnlEa
#path to 'larE,:{ odel (on which te
r

ed)
sl e Juzrmpa\rhmscm]ue reh”
o map temperatures rictural loads

era\alex. grishin\raytheon ofFleehours\202282 thermal. FiLes\dpoNSH
#path to store APDL o target model

Ioadpath = rC: \Users\alex.grishin\raytheon

/S~ 2\HECH FiLe
Jfficeours\2022R2 thernal. files\user files\load”

#get solution and mesh From source model
eader. read_binary(s
get e
1 = reader. read_binary (tpath)

binary(spath)

d_binary(tpath)
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

ssol and tsol are the Python interfaces to the source and target models objects respecively
Spyder provides code-completion tooltips when you type an object followd by ‘dot(.)’ and hit the
‘tab’ key

Thus, we can see what variables and methods are available in the ssol and tsol objects using the
tooltips (below)

* You can scroll
through the tooltips
to select the one you
want

1Python Console History

custom ) *3 Completions: custom  ~ LSP: Python Line 29, Col 33 ASCIL

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?
The next three lines access the PyVista Unstructured Grid object of the source model. They loop

through the stored load steps (n_results), make a string identifier (tstr) of each, and then store the
corresponding nodal temperature in an array name with that identifier

1.n_results):

tstr = "T4str(i)
nnum,ssol.grid[tstr] = ssol.nodal temperature(i)

Since we use the PyVista grid functionality to interpolate the results, the first step is to fill the
PyVista grid with the source solution
To understand this a little better, pause for a momont to explore the grid obect
Make a new object called sgrid by typing ‘sgrid = ssol.grid.copy() <enter>’
'3]: sgrid = ssol.grid.copy()
Type ‘print(sgrid) <enter>’

In [4]: print(sgrid)
Unstructuredar «15ff4c8bdea)

N Cells:

N Points:
X Bounds:
Y Bounds:
Z Bounds:
N Arrays:
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

* Type ‘type(sgrid)<enter>’

In [5]: type(sgrid)

pyvista.core.pointset.UnstructuredGrid

* So, we know that ‘sgrid’ is a PyVista Unstructured Grid object
containing 95334 ‘Cells’ (elements), and 88707 ‘Points’ (nodes)

* We also know that it already has 28 arrays arrays stored within it

* To see what these array are, type ‘sgrid.array_names<enter>’

* The Points are indexed from 0 to 88706 while the elements are
indexed from 0 to 95333

* The stored arrays are indexed accordingly

* Notice that the first array is called ‘ansys_node_num’. This array
returns the ansys node id corresponding to the Point index

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

* View the mesh by typing ‘sgrid.plot(show_edges=True)<enter>’

W PyMAPDL-Reader

adpai]

X > 9.00 2.22e+04 4.The+0T 6.65e+04 8.87e+04

P!

* We're getting a contour plot, which is simply plotting the values in the first stored array (because we
didn’t specify), which happens to be the Ansys node number

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

* To understand more about what you can do in PyVista, simply type your query in this link

Q  unstructured grid ctrl |+ |k
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

Let’s continue exploring ‘tmap.py’
Cut-and-paste the next three lines into the console (followed by <enter>)

for i in range(ssol.n_results):

tstr = ‘T +str(i)
nnum,ssol.grid[tstr] = ssol.nodal temperature(i)

These lines copy the ‘nodal_temperature’ result (which is a tuple of node numbers and nodal
temperature values for load step i) into arrays labeled ‘TN’, where N is the load step number
(starting from 0)

Thus, the N temperature results are now also stored in the PyVista grid object. We'll see why this
is hecessary in a moment.

Type ‘ssol.grid.array_names<enter>’ to see the new arrays we’ve created...

We Make Innovation Work
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Data Mapping with PyAnsys
-ansys.mapdl.reader. How does it work?

* Review one of the temperature results (let’s say, the 13t one), by typing the following

ssol.grid.plot(scalars="T12",cmap="rainbow"}

We Make Innovation Work
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Data Mapping with PyAnsys

-ansys.mapdl.reader. How does it work?

* Now cut-and-paste the next two lines into the console.

* This is the heart the script. Line 37 interpolates the source grid arrays (which we’ve been
reviewing. All of them) onto the target grid object

* To learn more about how this function works, see here.

* Most important. Note how long this took (a few seconds at worst). This is why this is PADT’s
recommended method of interpolating Ansys data (or external data onto Ansys meshes)

Tn [11]: #Interpolate temperatures from ssol.grid onto tsolgrid (ANSYS wolume data
.: tmesh = tsol.grid.interpolate(ssol.grid,sharpness=2,radius=1.e-3,strategy="closest point"')

e, I - * The only thing you may
have to modify on other
models is this parameter
(‘radius=1.e-3’)

« And line 38 (see slide 29)  * itdefines an interpolation

plots the last radius, which should be
interpolated time step roughly equal to the target
for us for verification mesh element size

T47
20.6 37.4 54.2 71.0 87.8
|
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Data Mapping with PyAnsys

-ansys.mapdl.reader. How does it work?

Lines 41 and 42 check to see if the ‘load’ subdirectory (under ‘user_files’) exists. If it doesn’t,
create it. We're going to generate thermal loads in the form of APDL commands, and we want
those to reside in their own folder

ot os.path.exists(loadpath):

os.makedirs(loadpath)

Lines 45 thru 60 generate the APDL commands in the form of text files with the node,
temperature, and time data we need to run the analysis

y logas ar

bfpath acadpath e
ith ocpen({bfpath, "w'
f.write(f ne
f.write(f

f.write{f
nodenums = tmesh[*
for tim in

bfpath
tstr

tvals = t

th ope
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Data Mapping with PyAnsys

* Below is a diagram of how it all works

* It’simportant to understand (and remember) that PyAnsys runs outside of Ansys and either
connects directly with a database (in the case of MAPDL reader), or establishes a DPF connection
with one (as in the case of DPF Post —discussed next)

dpO\SYS\MECH

o Source System
WB Project Li_\_u Model (from
file.rth . .
which data is

to be mapped)

ython project folder Y
.py files, J
) dp0\SYS-2\MECH
T Target System

Model (on =
which to map L?ﬁ:}:{_ﬂ
data)

A

We Make Innovation Work
www.padtinc.com




Data Mapping with PyAnsys

-ansys.dpf.post

* In the previous example, we showed users how to map temperature data from a thermal anlaysis
system onto a structural model (to be applied as a thermo-elastic load) using a direct connection

(MAPDL reader)
* But as we mentioned earler, suppose the temperatures to be mapped come from outside of

Ansys?
* PyAnsys is also ideal for such cases, and we supply yet another Python script, called ‘tmap2.py’ to
accomplish this -

PADT
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Postprocess with Python

tmap2.py

MAPDL LS-DYNA

import os
import glob
import numpy as np

import pyvista as pv PyDPF - Post

import ansys.dpf.core as dpf
from ansys.dpf import post

Pythonic interface to access and
post process Ansys solver result

files



https://post.docs.pyansys.com/version/stable/

Data Mapping with PyAnsys
-ansys.dpf.post

Of course, ‘tmap2.py’ can be run from a python shell as before(see slide 28)
This code is very similar to that of ‘tmap.py’ (utilizing the same interpolation method), but this
time, it uses DPF Post to get the target database and generates it’s own PyVista source object

Open a new Spyder session and open file ‘tmap2.py’

* In this example,
we’re using the
comma-delimited
files generated by
the APDL scripts
(slides 15 —17)

* To change that, just
uncomment line 22
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Data Mapping with PyAnsys
-ansys.dpf.post

* We see the first major differences between this code and ‘tmap.py’ in lines 28 — 42,
* Notice also that the source path (spath) now points to the user_files folder. This code requires
that folder be populated with temperature data as described in the first half of this article

spath = r"C: \Usersial grishi ytheon officehours\2822 = rmal fﬁtes%user Fi
tpath ] F ; ]
lu.:dp.:nth =l sy grishinlray '.':n"-=crr | afficeh 2 rmal_filtes\user files\load"

slocs = np.loadtxt(spath+'\\tresultl. '+fext,delimiter=dlimiter,skiprows=1,usecols=(1,2,3)) v P [M <« decgrihin 2 wytheon officehours » PARA thermal fles » wserfles 2
. .

spts = pv.PolyData(slocs) s PC Name
resultfiles = glob.globl(spath, "*. "+fext) 3D Objects load
numtimes = len(resultfiles) Desktop ) RTIMES £t
< FZE| TRESULT1 ks
Documen ts
B2 TRESULTZ.xls
== - eie Downloads ) TRESULTR.xls
Sme 5 : Musi '
r‘n-_-_ultfl 8]-split( . ‘)[@] usic B TRESULT4xls
(filter(ztr -,_'_l ha tnamel] Pictures B22| TRESULTS xls
.join{filter{str.isalpha,fname}) Videos ) TRESULTExls
Local Disk (C:) FZE| TRESULTT ks
. loop over numtimes and fill dmodelpts with temperature data. New Volume (%) %TRESULT&XIS
o e . ' TRESULTO.xls
i in ran '_._ : rlu]'l'lt alex.grishin (\\heme\HOME) (H:) & TRESULTIO s

PMDD Customers (P:)

dmodelpath = i {fnome J{str(isl) }.{fext}”
Software Share (5:) LK ¢

tvals = np.lo :It.f:tl:dmndelpath,delmﬂ‘n—-r =d m:tt:ar‘J5k:'r.|:|n:n'r.*s=1,use::ﬂls:d-}
tstr = 'Tstr(di)
spts[tstr] = tvals

B2 TRESULTT1 xls

* Line 28 gets the node data one time (so that it doesn’t have to keep reading that for every time step
* Line 29 generates a PyVista PolyData object out of the source nodes (instead of a full mesh)
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https://docs.pyvista.org/version/stable/examples/00-load/create-poly.html#create-polydata

Data Mapping with PyAnsys
-ansys.dpf.post

Cut-and-past lines 14 thru 42 as below

tmap2py X

import numpy as np

import pyvista as pv

import ansys.dpf.core as dpf
from ansys.dpf import post

dlimiter

#dlimiter

fext = !

spath

+path - grishin\raytheon_of ficehours\2022R2 thermal_files\dpa\Sys-2 \MECH\File. rs
loadpath = r"C:\Users\glex.grishin\raytheon officehours\2822R2 thermal files\user files\load™

slocs = np.loadtict(spath+’\\fresult1. "+fext,delimiter-dlimiter, skiprows=1, usecols=(1,2,3))
pv.PalyData(slocs)
glob. glabl(spath, . “4fext)
numtimes = len(resultfiles)

#get base file name
frame = resultfiles[a].spiit(". "Jfa]
Frame — **.join(filter(str.isalpha, fname))

#hiow, loop over numtimes and fill dmodelpts with temperature data...
For i in rangs(numtimes):
dmodelpath = spath}\{fname }Hstr(i+1)}-{
tvals = np.loadtxt(dmodelpath,delimiter=dlimiter, skiprows=1,usecols=4
tstr = ‘T4str(i)
spts[tstr] = tvals

+path)
n(tpath)
mapping_id to_index
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Usage

Here you can get help of any object by pressing Clri+ in front of it,
either on the Editor or the Console.

Help can also be shown automatically afler writing a left parenthesis

next to an object. You can acfivate this behavior in Preferences > Helf

New to Spyder? Read our iutor

IPython Consale History




r

step

PADT
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-ansys.dpf.post

spts.plot(scalars="Té",cmap="rainbow")

Now, in the console, type ‘spts.plot(scalars=‘T0’,cmap="‘rainbow’)<enter>’ to plot the first load

This is the temperature data
(just the point data) at the
first load step

Note that the point data is
all we really need for nodal
interpolation (we don’t
need an entire mesh)




Data Mapping with PyAnsys
-ansys.dpf.post

* Lines 45 —52 are similar to what we’ve seen before, except that the dpf post interface differs from
that of the MAPDL Reader slightly

e for documentation on this interface, see here

* Users may continue cutting and pasting if desired

* One big difference between DPF Post and MAPDL reader is that lines 45 and 46 establish a DPF
connection to the target rst

* If we want to run this analysis again, we’ll have to break the DPF connection, or else the existing
rst file will be locked (preventing the creation of a new one!)

* Lines 86 and 87 have been added to do this

. = e The same
45 tsolution = _solutionftpath] . :
load simulation{tpath) |nterp0|at|0n

sh.nodes.mapping id to index fu nCt|On |S

tnids 5 ] iesh.node ids

— mesh.grid being used

tgrid.interpolate(spts

sh.plot(scalars="T47",cmap="rainbow ')

tsimulation.release s
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AppendiX
Installing PyAnsys

Option 1
Only PyAnsys, Python, and the
Spyder IDE




Appendix

Installing PyAnsys: Option 1

* This article was written the week of 1/22/2024

e At that time, the latest PyAnsys installation targeted Ansys 2024 R1, and for some reason, this build
broke some functionality that should have worked with earlier releases (specifically with DPF Post).
What this means is that it’s probably not safe to just install PyAnsys without regard to version as shown
here (‘pip install pyansys’)

* WEe’ll have to assume that this will happen from time to time, and so what follows is a ‘best practice’ for
installing PyAnsys on a Windows desktop —by targeting specific versions of PyAnsys

* First, make sure to install a supported Python version (supports all versions between 3.9 and 3.11
inclusive as of this writing)

pyansys 2024.1.4

pip install pyansys @
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https://pypi.org/project/pyansys/
https://pypi.org/project/pyansys/

* In this example, we’ll install Python 3.11 (64-bit)
« This is easiest with the installer (shown below)

A 4

Files

Version

Gzipped source tarball

XZ compressed source tarball

macOS 64-bit universal2 installer
Windows embeddable package (32-bit)
Windows embeddable package (64-bit)
Windows embeddable package (ARMG4)
Windows installer (32 -bit)

Windows installer [64-bit]>

Windows installer (ARMB4)
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Installing PyAnsys: Option 1

Operating System Description

Source release

Source release

macOSs

Windows

Windows

Windows

Windows

Windows

Windows

formacOS 10.9 and later

Recommended

Experimental

MD5 Sum

ef61f81ec82c490484219cTf0ec36783

d96cTel34c35a8c46236f8a0e566bE9c

89b63192da4def3d0d4f17ff06a33064

fefal52aa4259f51604f5bbafsasfacs

696aeTfaB34526523ba5492d3alead14

f3a6296650c51e3e64ae7d41999b4a78

8a52f3859989f0b1313f4baaa6936410

6ebd889155ac3261308202b29d39c5a4

216803e75bf3944c183873adf135c459

File Size

26601929

20074108

44555492

10075424

11198184

10461852

24722192

26009544

25272216

GPG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

Sigstore
_sigstore
_sigstore
_sigstore
_sigstore
_sigstore
_sigstore
_sigstore
_sigstore

_sigstore



https://www.python.org/downloads/release/python-3117/
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Installing PyAnsys: Option 1

Once downloaded, double-click on the installer to run it with ordinary user priveleges (executing it ‘As
Adminstrator’ won’t bring any advantages, and in fact it may be safer to execute it without those

privileges)
I Home Share View Application Tools
'—fl J & cut B x ii‘ﬁ T New item = EI [ Open ~  HH Setect all
= 4= Copy path « f'] Easy access = ! Edit Select none
wick Copy Paste Move Copy Delete Rename Mew Properties . .
ic |#| Paste shortcut to- tor - falder - & History I:F Invert selection
Clipboard Organize MNew Open Select
v ‘- » This PC » Downloads » w Search Downloads
et
£ Mame Date modified
Zuick access
| Desktop - ~ Yesterday (1)
Dt o 2 Anacondal-2023.09-0-Windows-x86_64..., 1/26/2024 1:53 PM
Documents + ~ Earfier this week {4)
| Pictures g python-3.11.5-embed-amd6d 1/23/2024 5:58 AM
MECH 5 python-3.11.3-embed-amdb&d.zip 1/23/2024 5:57 AM
ially C# python-3.11.7-amdbd.exe 142372024 6:01 AM
yth fficeh : python-3.12.1-embed-amd6&d.zip 1/23/2024 5:532 AM
raytheon_officehours
* «~ Farlier this mnnth {11
user_files g G

1 mm mmlmtmab T4 O RAD

We Make Innovation Work
www.padtinc.com

Type

Application

File folder

Compressed (zipp...

Application

Compressed (zipp...

Size
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Installing PyAnsys: Option 1

* If you have no other versions of Python installed (or if this is to be the ‘main’ one used), check both
boxes below and hit ‘Install Now’

&k Python 3.11.7 (64-bit) Setup = %

Install Python 3.11.7 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

¥ Install Now
CihUsershalex.grishin\AppDataiLocal\ProgramsiPython\Python31]

Includes [DLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Chooze location and features

python

fl'n’
windows

We Make Innovation Work
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Use admin privileges when installing py.exe
[] Add pythan.exe to PATH Cancel

LR " ) e P P 0 e M TIr W= T TT FTuT T T TR == rTT T7T0TT
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Installing PyAnsys: Option 1

Open a DOS Window (by typing ‘cmd’ in Start Menu search Window)

PADT

All Work Apps Documents Web More

Recent

fg):? Add or remove programs

g Command Prompt

Edit the system environment variables

£ Microsoft Store
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PADT recommended

A,

Nathan Tyler Jeff Helpdesk
Huber Shaw Wells IT Desk

2.

=
POF

RTU Use Cases rev03 19 DEC 2023 MReditx...
You opened this 11d ago

Wisk Sim #4 — module_chassis_ water_pressure...
You opened this 42d ago

Comer Fastener and Additional Component E...
You opened this 44d ago
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Installing PyAnsys: Option 1

Make a Virtual Environment for this PyAnsys installation (targeted at Ansys2023R2) by entering the

following (followed by <enter>):
python -m venv pyansys2023R2

By default, Python will place the virtual environment in the current directory location (in this
case, your ‘home’ drive as shown below). You can change this by supplying a path as shown

h e re ] ruaes ansr wT 10T ~ Tolger
Clipboard Organize Mew Open
L » This PC » alex.grishin (\\home\HOME) (H:) > pyansys2023R2 » )
To learn more about wha ta virtual hjects A Name g
environement is and why we’re doing this, = e
See here vnloads Seripts

sic o pyvenv.cfg

ures
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www.padtinc.com



https://packaging.python.org/en/latest/guides/installing-using-pip-and-virtual-environments/
https://www.freecodecamp.org/news/how-to-setup-virtual-environments-in-python/
https://docs.python.org/3/library/venv.html

Appendix

Installing PyAnsys: Option 1
* Now, activate this environment to begin installing PyAnsys by typing and entering:
pyansys2023R2\Scripts\activate

* Install PyAnsys for your version of Ansys as shown here by typing:
pip install pyansys==2023.2.0
I'_I ransy 5 B2 F:::_I:'

Lulle::l g pyansys
Obtaining deHﬂdHﬂCf information for pyansy

* For future installs, you can obtain a list of available PyAnsys versions by typing:
plp index versions pyansys

) ::~|~J_|_1 :Lndm versions
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https://docs.pyansys.com/version/dev/getting_started.html#installing_a_specific_version

AppendiX

Installing PyAnsys: Option 1
* Follow the suggestion provided by pip at the end of the install:

new release of pip is available:
o update, run:

+

) H:\»python -m pip 1nutdll --upgrade plp
lruad, satisftied: pip in h:\pyansys2823r2\lib\site-packages (23.2.1)

ncy information for pip from https://+fil
'hdlL:n+n+LiH nlu—'J g D*é—nnne :
i-none-any. :

/3-none-any

: pip
Attempt lﬂE uninstall:
Found existing 1nrf v 0 3 S
Uninstalling pip- 2.9
Successtully unlnstdllpd pip-23.2.1
ully installed pip-23 2

* Now, with this installation of PyAnsys, test it out with at least a few examples from the PyAnsys website.
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https://docs.pyansys.com/version/dev/getting_started.html

AppendiX

Installing PyAnsys: Option 1
* In particular, make sure to test modules that you know you will use in a Python shell as below

» Testing this base installation in January of 2024 on the example found here results in the following.
* That seems to work...

B ['time: 3)

displ acg?slbtd il'.jj

0.00313
0.00208

0.00104

»>»» displacement.plot()
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https://post.docs.pyansys.com/version/stable/
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AppendiX

Installing PyAnsys: Option 1

But the MAPDL Reader seems to be broken when we try the installation on this example (this is why
you should test everything you know you’re going to use)

py", line 15, in <module>

from py port CellType
ImportError: cannot import name 'CellType’ from 'pyvista’ (

This happened in January 2024, but may not happen in future releases. If it does happen, the broken
modules and depencies must be repaired (future users may skip the following if nothing’s broken)
If the above error does occur, exit Python and type and enter the following:

plp 1nstall --upgrade pyvista
plip install --upgrade ansys-dpf-core
pip install --upgrade ansys-mapdl-core



https://reader.docs.pyansys.com/version/stable/
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Installing PyAnsys: Option 1

) {from requests<3.8.8.deve,>
‘Ell-' —4,.11— orel=2 ﬁ ‘_, 1=2,2.%,1 ._ .31.5->google-3 ,'\_hHh -..lll;'rl-._—-ar'|£- —l:l[:l'F—-:EH"E_.- i

a G- |'][_|+— ore
1r|'1-._—‘411.-4-._1|_|r| ansys-dpf-core 8.

1y uninstalled ansys- dp+—_UIP 8.8.0

stully installed ansys-dpf-core-8.16.1

* Certainly not what we want to see, but so far, we haven’t noticed anything still broken
* Proceed to install the IDE
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Installing PyAnsys: Option 1

 We're going to install the Spyder IDE (editor). We recommend doing this outside of any virtual
environment and NOT using pip (we’re going to download the installer). But before we do that, we’ll
use pip within the pyansys environment to supply Spyder with the dependencies it will need to run in
that environment (by the way: you’ll need to do this with all virtual environments you create in the
future)
* Type:
pip 1nstall spyder-kernels==2.5.%

H:\>pip insta
l-j'-'r-"‘"'-'rrl'-'l ==

L ¥
3
i
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Navigate to the Spyder downloads page , scroll to the bottom, and hit the ‘Download For Windows’

button (or click the link below)
Kepyder|E-

Download for Windows
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www.padtinc.com



https://www.spyder-ide.org/#Download
https://github.com/spyder-ide/spyder/releases/latest/download/Spyder_64bit_full.exe
https://www.spyder-ide.org/

Double-click on the ‘Spyder_64bit_full.exe’ installer
Accept all defaults as they pop up (except for this one)...

= = g Copy path -~

ck Copy Paste Move Copy
[7] Paste shortcut fa=  gae
Clipboard Organize

v 4 ‘- s This PC » Downloads

tick access

tesktop

townloads
tocuments

ictures

AECH

nolly
aytheon_officehours

ser_files
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EFImrert selection

« Earlier this week (4)

pythen-3.11.5-embed-amdé&d
£ pythen-3.11.5-embed-amdéd.zip
el pythen-3.11.7-amdb4.exe
, pythen-3.12.1-embed-amdéd.zip

~ Earlier this month (1)
% Spyder_64bit full.exe

1/11/2024 503 PMW)

~ Along fime ago

Appendix
Installing PyAnsys: Option 1

If you’re not installing on a system server

(just for your own use on your

workstation), select ‘Install just for me’

fe Spyder 3.5.0 Setup —

Choose Users
Choose for which users you want to install Spyder 5.5.0.

Select whether you want to install Spyder 5.5.0 only for yourself or for all users of this
computer. Clidk Mext to continue.,

() Install for anyone using this computer

(®) Install just for me
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* Open Spyder by clicking ‘Finish’ (when finished) with the ‘Start Spyder’ option checked as below

= Spyder 5.5.0 Setup —

Completing Spyder 5.5.0 Setup

Spyder 5.5.0 has been installed on your computer.

Click Finish to dose Setup.

Start Spyder

< Batk Firish Caricel

* Spyder installs with its own version of Python
pre-installed

e This will NOT be what you want

* Go to Tools->PYTHONPATH manager

nscles Projects Tools View Help

Y

¢ PYTHOMNPATH manager
) Current user environment variables...
# Preferences

# Reset Spyder to factory defaults
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Installing PyAnsys: Option 1

In the PYTHONPATH manager, click on the ‘+’ button on the right to ‘Add path’
Browse to add the base Python installation path as shown here

& PYTHOMNPATH manager

The paths listed below will be passed to IPython consoles and the Python language server as
additional locations to search for Python modules.

User paths
M C:\Users\alex.grishin\AppDataiLocal\Programs\Python'\Python311

Pro Tip: To discover where your base installation path is,
there is a much better way than that shown in the link above
Just open a command prompt (you don’t want to be in the
virtual environment. Deactivate it if you are), and type
‘python’ to launch a python shell session

Then type ‘import sys’ followed by ‘print(sys.executable)’
The path PYTHONPATH is looking for is the parent of this
executable (the ‘Python311’ folder)

2023, 19:24:49) [MSC v.1937 64 bit (AMDGE4)] on win32
" for more information.

ishin\AppData\local\Programs\Python\Python311l\python.exe


https://puneetpanwar.com/use-existing-packages-spyder5/

Appendix

Installing PyAnsys: Option 1

e from the Spyder top menu, go to Tools->Preference->Python interpeter and browse to select the
python executable path in the virtual environment Scripts folder (this time including the executable
itself. You can use the same pro tip as before to find the path, but this time from within the
pyansys2023R2 virtual environement)

* To summarize: In the previous step, we told Spyder where the base installation is so it can use that
instead of its own Python installation. In this step, we’re telling Spyder to use the Python executable in

our PyAnsys virtual environment instead of the base installation. This is Spyder’s way of supporting
virtual environments

5 DEIECTTIE
* Appearanc Python interpreter T » ThisPC » alex.grishin (\\home\HOME] (H:) » pyansys2023R2 » Scripts » -
PpeE ICE
Application Select the Python interpreter for all Spyder conzoles Organize Nevitaider
I This PC ~ MName IE)a_te mcdifilec! : Type

%+ Completion and linting “? pygmentize.exe

30 Objects ‘P pymapd|_convert_script.exe

= il (@) Use the following Python interpreter:

I Desktop ‘P pyrsa-decrypt.exe
Help H: fpyansys2023R 2/Scripts fpython.exe || Documents " pyrsa-encrypt.exe
& Downloads " pyrsa-keygen.exe
e B ) & R
Eiston User Module Reloader (UMR) J Music pps-piivzpubiece
7 Biikhiires " pyrsa-sign.exe
IPython console LIMR forces Python to reload modules which were imported when executing a file in a Python or IPython console with the RS O—
— B Videos & !
Python interpreter [+] Enable UMR — © pyspnego-parse.exe
i
F'|ngil'15 | |E| Show reloaded modules list = Mew Volume (D: pythonw.exe
= . == alex.grishin (\\h "7 rpyc_classic.exe
3 Profiler Set UMR exduded (not reloaded) modules e )
- == PMDD Custome 7 rpyc_registry.exe
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r e |
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* To try the new settings, close the Spyder app and relaunch it from the start menu

Appendix

Installing PyAnsys: Option 1

* Now, try a simple DPF Post example in the console window to test the installation (for example, the one

on slide 62

Recently added
Spyder

2 FE
% Python 3.11 Module Docs (64-bit) “.
B 10LE Python 311 64-6iy Microsoft 365..
Expand

# o

@ 3D Viewer Cutlook PowerPoint

A

Ty
Microsoft
. ANSYS 2020 R Onelrive Teams dassic

Explore

-
A" Access

B Ansvs2000R2

®@ W asvawir
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Getting
started

node
4872

9865

results
set_id
comp

X

Y

z

X

Y

z

User
guide

>»> from ansys.dpf import post

>>> from ansys.dpf.post import examples
>>> simulation = post.load_simulation(examples.download_crankshaft())
>>> displacement = simulation.displacement()
>»> print(displacement)

u
3

-3.41e-05
1.54e-83
-2.64e-06
-5.56e-85
1.44e-83
5.31e-86

>»> displacement.plot()

Examples Contribute

“+ Back to top

(@ search +.- | 0.6(

New to Spyder? Read our

Help Vanizble Explorer Ploty

d_crankshaft())

ement .plot()


https://post.docs.pyansys.com/version/stable/
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* This time, the example from slide 63 (MAPDL Reader) seems to work

Loading and Visualizing Result Usage

Files Understandin ok Nodal Diameters fr¢™ S e R

Help can aiso be shown automatically afler wiiting @ left parentt
next 1o an object. You can activate this behavior in Preferent

Cyclic Model Analysis

This example shows how to interpret modes from a cyclic analysis from MAPDL result file fror
bladed sectors as well as muiti-bladed sectors from a modal analysis.

Cyclic Result Analysis v

Understanding Nodal Nourto Spydor? Read our

Diameters from a Cyclic
Model Analysis

Help Variable Explorer Plots Files
Cyclic Model Visualization import numpy as np
i t nu s

from ansys.mapdl.reader import examples

Defined

Download the academic modal analysis file

Sector
11.5

bfna:

rmally includes
bfpath
t
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https://reader.docs.pyansys.com/version/stable/examples/01-cyclic_results/academic_sector_nd.html#sphx-glr-examples-01-cyclic-results-academic-sector-nd-py
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This seems like a lot of work, but it’s worth it if everything works.

Future releases may fix things. If so, then users can omit the steps taken on slide 63 (the ‘upgrade’ of

PyVista, DPF Core, and MAPDL Reader), but we recommend all the other steps taken here to ensure a
robust functioning installation of PyAnsys
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Anaconda




e Download Anaconda from

Appendix

Installing PyAnsys: Option 2 options and keep hitting ‘next’

this website

* Once again, accept all default

* Now, run the Anaconda installer. If you have Adminstrator privileges, run it ‘As Administrator’* (by-
right-clcking on it. In that case, you will also want to open all subsequent Anaconda Prompts As
Adminstrator). If not, simply double-click to run it.

* |f you're installing it ‘As Administrator’, click on ‘All Users’ in the next dialog box

* If not, select Just Me’
* Accept all other defaults

s . o (] S v e A P
j — w Copy path * K J‘:l 1 | Easy access ~ !—l Edit |0 Select none
¥  Paste s Move Copy Delete Rename Mew Properties o
(7] Paste shorteut to- to- - falder - & History 55 Invert selection
Clipboard Organize Hew Open Select
+ ‘l s> ThisPC » Downloads w 0 Search Downloads
i Mame Date modified
es5
v Yesterday (1)
i 2 Anaconda3-2023.09-0-Windows-x86_64....  1/26/2024 1:50 P
ks « Earlier this week (4)
pythen-3.11.3-embed-amdé4
: python-3.11.5-embed-amd64.zip
e python-3.11.7-amdf4.exe
: ¢ python-3.12.1-embed-amd64.zip
1_officehours '

w Farlier this manth 1}

3

=m selected 1.01 GB
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Trpe

Application

File folder
Compressed

Application

Compressed (zi

{zipp..

pp.

2 Anacon da3 2023.08-0 (B4-bit) Setup - >

Select Installation Type

_) ANACONDA Please select the type of installation you would like to perform for
Anacon da3 2023.09-0 {54-bit).

Install for:

(®) Just Me (recommended)

() all Users (requires admin privileges)

< Back Next > Cancel

* We recommend NOT installing ‘As
Administrator’ if you can avoid it
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 When the installer finishes, you’ll be prompted to ‘update’. Click ‘Yes’ (followed by ‘Update Now’)

D Anaconda Mavigator

File. Help

{2 ANACONDA NAVIGATOR

Update Application

A Home

- Community

DataSpellisa
analysiz and pr

Neo, don’t show again

Mo, remind me later

o Upgrade Now

| All applicati
——— | There's a new version of Anaconda Navigator available. We strongly recommend you to
update.
‘Enmronmenl‘s
IF you click yes, Anaconda Navigater will close and then the Anaconda Navigator Updater will *
start.
-
M Learning
Do you wizh to updste to Anaconda Navigator 2.5.2 now? D

Prompt

1
Yes
Erii gl with your current

avigator activated

models. It combines the interactivity of
Jupyter notebooks with the intelligent
o Python and R coding assistance of PyCharm
Anacondda Toolbox

in one user-friendly environment

/ y
Su e | tnstatt |

Documentation
JupyterLab

Anaconda Blog N-3:en

An extensible envirenment For interactive

and reproducible computing, based on the
@ Jupyter Notebook and Architecture

Yy o

environment with hundreds of packages \/

snd store project files with persistent
cloud storage.

| Launch |

Jupyter
[ ]
Notebook
Aesy
Web-based, interactive computing

notebook envirenment. Edit and run
human-readable docs while describing the

' 1
| Launch |

-8
‘D
N

Powershell Prompt

PrAC)

0.0.1
Run a Powershell terminal with your
current environment From Mavigator
activated

Anaconda MNavigator Updater

Connect Vv

Current version: 2.5.0
Available version: 2.5.2

An update For Anaconda Mawigator is now available.

Dismiss

Update now

e vyou will be repeatedly asked if you
want to ‘sign in’ or otherwise register
for Anaconda’s cloud services

e Thisis up to you, but not strictly

: necessary for using Anaconda
* When finished, you will be prompted to
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launch navigator. Do so
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After Anaconda has installed and updated, go to your Wndows Start Menu and select the ‘Anaconda

Type ‘python’ into the prompt window...

) Anaconda Navigator
:_ Jupyter Noteboolk
Spyder
Expand ~

#
@ 3D Viewer

A

=

A" Access

- Anaconda3 (64-bit)

New

" Anaconda Navigator

naconda Powershell Prompt
Mew

] Anaconda Prompt

~ tumter Motehook
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N

-

Microsoft 365..,

(]

Cutlook

OneDrive

Explore

Microsoft Edge

Workbench
2020 R1

B Anacenda Prompt - python - | *

[MSC v.1916 64 bit (AMDE4)]

PowerPoint OneNote.., AJ

Ty
Microsoft
Teams dassic

* So, in January 2024, it looks like Anaconda is

providing us with Python 3.11.5 as the Python
version

 This is fine for our current purposes (we may have

to amend this for future users)

Workbench Workbench
2021 R1 2020 R2
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Notice the ‘(base)’ next to the prompt

this tells us that we are in the ‘base’ environment

Unlike a ‘raw’ or independent installation of Python, in which one navigates environments with the base
installation Python, Anaconda works with its own external environment and package-management
systen (conda)

Windows does not know where the Python executable is (that location will depend on whether you
installed with adminstrator privileges or not). Anaconda manages its own Python ecosystem.

To see where the base installation is, once again type and enter ‘import sys’ followed by
‘print(sys.executable)’

{base) C:\>»python
Python 3.11.5 | packaged by Anaconda, Inc. | (main, Sep 11 2023, 13:26:23) [MSC v.1916 64 bit (AMD64)] on win32
Type "help”, “copyright”, “"credits" or "license" for more

information.
> import sy

»>»> print(sys.executable)

C:\Usersh\alex.grishin\AppData\Local\anaconda3\python.exe

We Make Innovation Work
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Installing PyAnsys: Option 2
Ok. Time to install PyAnsys
Everything will proceed almost exactly as before, except this time we’ll create the pyansys2023R2
environment with Conda (Anaconda’s package manager)
This can be done two ways
1. Graphically, with the Navigator
2. In the Anaconda Prompt shell
We'll do it with Navigator (which should already be open. See slide 75)
If not, launch it from the Start Menu...

— Jupyter NoteDoo!

B ansvs 20201 ¥ Workbench Workbench
2020R1 2021 R1

We Make Innovation Work
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e Create the environment by clicking on ‘Environments’ in the left tool bar and also click on the ‘base
(root)” environment in the middle menu group

* When you do, all the packages that you install are shown at teh right (there are over 500!)

) Anaconda Navigatar B m] x

File Help

{) ANACONDA NAVIGATOR S

ﬁ‘ Home

Q) Instatled v | Channels Update index... ( search Packages Q J
~
&9 crvironments I b 5 ° Nam! ~¥ T Descript Vi
0 _anaconda_depends o Simptlifies package management and deployment of anacoenda 2023.09
M Learning Anacon da3
abseil-cpp ) Abseil common libraries {c++)
[ .
n Community
sicbotocore ] Async client For aws services using botocore and aiohttp A 250
aiofiles J File support For asyncio 2210

= aial server Framework (asyncic) A 335 y H it the I+Create’

Anaconda Toolbox

button at the
bottom of the
middle screen

Credie : import  Backup . 519 packages available
We Make Innovation Work
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Fill in the ‘Create new environment’ dialog box as shown below

We Make Innovation Work
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e new envircnment

Mame: | pyansys2023R2
Location: C|ProgramBDatalangconda3 | envs| pyansys 202302
Packages: Python | 3117 v|
Or | 3.6 v|
Cancel Create
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* Once we do this, notice that there are now only 15 packages available in our newly created environment
(that’s about to change)
* These correspond to ‘core’ packages that Anaconda deems essential for any environment

) Anaconda Navigator — O X

e Help

{) ANACONDA NAVIGATOR

‘ﬁ‘ Home

((search Environments Q) Installed v| | Channels Update index... (SearchPackages Q)
ﬁ Environments base {roat) MName ~ T Description Wersion
- bzipz _) High-quality data compressor 108
Ml Learning Anaconda3
ca-certificates ) Certificates For use with other packages. 202312
a ’ pyansys2023R2 o
s Community
libFfi ‘) A portable foreign Function interface library 344
opensst ) Opensslis an open-source implementation of the ssl and tis prok. - 3042
E
Anaconda Toolbox < pip ) Pypa recommended tool for installing python packages 23.3.1
Su C ged
ocal notebooks python .,) General purpose programming language A 37
the Toolbox
ile to Install
setuptools ) Download, build, install, upgrade, and uninstall python packages 68.2.2
sqlite ) Implements a self-contained, zero-configuration, sql database en. .. 3412
Documentation : s 2
tk .) A dynamic programming language with gui support. bundles tcl Fads
and tk
Anaconda Bleg
tzdata {0 The time zone database (called tz, tzdb or zoneinfo) 2023d

v =] L =i & mat lane bn i Fual 2 2 z
I! _b & [] = - & mata-nackans bnimnose mukoal svclosivitg amona safrusare

Create  Clone Import Backup Remove 15 packages availsble
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*  WEe'll continue using the Anaconda Prompt. Launch the Anaconda Prompt
(close the earlier one if it is still open and launch a new one)
* Type ‘conda activate pyansys2023R2 <enter>’
* Now type ‘pip install pyansys==2023.2.0 <enter>" as on slide 59 -
* From there, follow the same directions as found on slides 59 — 64
* But change the spyder-kernels version to 2.4.* (this release of Anaconda

(pyansys2823R2) C:\>

(base) C:\»conda activate pyansys2B823R2

uses an earlier releae of Spyder). So change the line on slide 64 to:

pip install spyder-kernels==2.4.%

* In particular, don’t forget to perform the examples check we did on slides
61,62. And if nothing is broken, you don’t have to perform the upgrades on
slide 62. But as of this writing, users should see the same Error as shown on
slide 62, and so the same remedy as shown there must applied here

* Note that conda has its own package installer (conda), which works with
syntax similar to pip and should normally be used to install packages

* However, not all Python packages support conda. PyAnsys is one of these,
and so pip must be used in those cases

We Make Innovation Work
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+ Now, activate this environment to begin installing PyAnsys by typing and entering:

pyansys2023R2\Scripts\activate




A" Access
- ActiveState
- Adobe Acrobat
| Adobe Connect
Adobe Photoshop Express: Image Edit...
- Amazen WorkSpaces
- Anaconda3
. Reset Spyder Settings
. Reset Spyder Settings {(spyder-env)
Spyder
i Spydear pyder-env)
Bl Anacondas (64-biy
B Android SDK Teols

- AMTYE 18 3
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Launch spyder, but this time do it with the Spyder launch icon that we have in the Start

Menu (this is another advantage to using Anaconda)
The next step is to set the Python solver to use the PyAnsys environement we’ve created.
This is under Tools->Preferences as on slide 69 (we don’t have to set the PYTHONPATH in

Anaconda, so we can skip the instructions on slide 68)

O e 4

Cé

Microsoft Re...

Create

Friday

26

&

Clock

Explore

Sway Code Wrter

FreshPaint

¢ Python interpreter

» Plugins

See all your mail in one place

@ G O

And more...

>

Microsoft 365..  OneNote... NI

O o O @ 9D @ B o [ o ¥ &
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ader (UMR)

n to reload modules

uting & file in a Python or IPython console with the aun/f

Set UMR exduded (not reloaded) modules
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* Once the Python Interpreter has been set to the PyAnsys environment, close Spyder
* Relaunch Spyder to ensure the change have taken effect.

e You’'ll know you’re successful when you see the following in your console window

PADT

Python 3.11.7 | packaged by Anaconda, Inc. | (main, Dec 15 2823, 18:85:47) [M5C v.1916
64 bit (AMDG4)]
Type "copyright™, "credits" or "license" for more information.

IPython -- An enhanced Interactive Python.

In [1]:

IPython Consale  History

conda (Python 3.11.7) %% Completions: conda +° LSP:Python Line 18, Col 1 UTF-8

ChUsers\alex.grishin\AppData\Localhanacondad\envs\pyansys2023R2\ python.exe

www.padtinc.com

CRLF

RW  Mem 4%

Ln1, Col1

Python
version is
now 3.11.7

Hovering cursor over this field
at the bottom confirms that
the PyAnssy environment is
bing used
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* Test the install with the PyAnsys with the examples on slide 62 and slide 63

B {'time:3)} - O X

displacement
0.004

IPython -- An enhanced Interactive Python.

0.003

mulation = post. i nload_crankshaft())

placement = simulation.displacement()
. M °  PyMAPDL-Reader

t(displacement)
Help Variable Explorer Plots Files

0.002

"+
P

B € X

examples

academic_rotor_result()

placement.plot()

IPython Console  History

ormally incl

1ling strains)

Sector
iz 0.00 5.75 11.5
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