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150 Years



CADFEM VOITH
Firma VOITH & VOITH Hydro St.Polten

 VOITH Grundung 1867 — Wir feiern 150 Jahre bestehen im Sommer
« Divisionen: Paper, Hydro, Turbo, Digital Solutions
o 4252 M€, 19098 Mitarbeiter (GJ 15/16)

Aage
ﬁa -
e‘r’ y

e Standorte in mehr als 60 Landern der Welt

VOITH Hydro St.Polten

* Produkte: Wasserturbinen, Pumpen, Regler, Generatoren, AbsQe‘r'rorgane
« 120M€ Umsatz, 310 Mitarbeiter

- Hauptmarkte: Osterreich, Norwegen, Russland, Turkei, Iran
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CADFEM VOITH
Simulation bel VOITH HYDRO St.Polten

* Viele nichtlineare Kontakte, Viele Bauteile

« Submodelling

 Transient Shaftline

 Lineares & Bi-Lineares Materialverhalten
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Simulation bel VOITH HYDRO St.Polten

Schweil3verzugsberechnung (Transient)

Deformation beim Schweil3en:

Transient Thermal
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Temperaturverteilung beim Schweil3en:

Temperaturverteilung PELTON Maschine Lastfall ,Thermo Schock®:




CADFEM VOITH
Warum ACT?

Internes Projekt zur Effizienzsteigerung im Engineering 4

Kundenwunsch nach mehr Einheitlichkeit

Standardisieren, wo man Standarisieren kann

D

D

[
Fehlervermeidung ﬁ
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CADFEM VOITH

Telleauswahl fur ACT Projekt
il

l/ : N
; F > -

Suche nach geeigneten Bauteilen:

- Leitschaufel bzw. ,Wicket Gate"” immer ahnlich

-
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CADFEM VOITH
Argumente fur ACT:

« Zeitersparnis: ca. 15 Minuten Benutzeraktivitat fir die Erstellung eines
Simulationssetups

« Malgeschneidert an die VOITH Tool Landschaft

 Fehlervermeidung

« Global einheitlicher Weg um eine Leitschaufel zu berechnen

« Mitarbeiterflexibilitat: Konstrukteur kann selbst Rechnungen durchflihren
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CADFEM VOITH

Schritt fur Schritt durch den Simulationsworkflow

 ANSYS Workbench — Projektseite als
Startpunkt des Simulationsworkflows

« Einstieg in den Workflow durch Klick auf die
Wizard-Kachel
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Schritte des
Simulations- —
workflows

\l

Hilfe —

|

Navigation —

—

Wicket Gate ACT Wizard

/ Wicket Gate Wizard ANSYS e
Basic Analysis Data Geometry Import
Load a wicket gate geometry and o try File N
set the basic analysis data. someiy e fame e
Import Geometry File to Design Modeler (ifn... | Yes b
Input Data o _ _ -
Frictional Torque in Bearings
Calculated Geometric Include Frictional Torque in Bearings Mo j
Values FKM inside ANSYS
— Activate "WEB-FKM™ Mo =
Frictional Torque in o - — -
Bearings CADFEM ANSYS Extension "WB-FKM' Not Activated
Meshing Add || Delete selected rows
. . LC Numbers Spec. LC Mumber LC Name
Mesh Verification : : _
Automatic Wicket gate in closed po...
Boundary COﬂditiOﬂS Automatic Load rejection with shea...
Automatic Load rejection with shea...
POStprOCessing Automatic Turbine operation at ma..
Automatic Runaway OFFCAM
Automatic Secondary regulation up...
Automatic Secondary regulation low_.

Help

Import a wicket gate geometry.

Specify whether the geometry should be imported to DesignModeler.

Specify whether frictional torque in bearings should be considered in simulation.
Specify whether "WB-FKM" should be used for postprocessing purposes.
Specify the number and names of load cases via table input.

Exit Wizard

The next step will open up in a new application.
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Grundeinstellungen:

Geometrieimport
Berticksichtigung der Reibung in
den Lagern

Verwendung der CADFEM-
Extension ,WB-FKM" fur
Ermudungsfestigkeitsauswertung

Lastfallspezifikation:

Lastfallnummer
(automatisch oder manuell)
Lastfallbenennung

8 Voreingestellte
Standardlastfalle



CADFEM VOITH
Automatisierung (Schritt 1)

« Geometrieimport

« Konvertierung der Geometrie in eine DesignModeler-Datei (bei Bedarf) @

» Vorbereitung der bendtigten Analysesysteme je nach Anzahl der Lastfélle

- A - B
il = Static Structural R Wl = Static Structural R
2 @ Engineering Data  + =M 1 Q Engineering Data  + 4
3 @ Geometry W g3 @ Geometry v 4
4 @ Model F g——W4 §@ Model F
5 @ setup ? . 5 @ setup ? .
] Solution F 4 6 |5 Solution 7 4
7 @ Results F 4 7 @ Results F 4
Wagl:LC1 Wal:Lc2

« Einstieg in ANSYS Mechanical @
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CADFEM VOITH

Wizard

-

ANSYS

R17.2 / Wicket Gate Wizard

UNYEE ACT

Basic Analysis Data bz
Input Data =

Set the basic input data required for the

analysis. DB
Calculated Geometric Values RLever

— LLink
Frictional Torque in Bearings i
yHclosed

Meshing

MESh Veriﬁcation Add || Delete selected rows

Input required.

Input required.

Input required.

Input required.

Input required.

Innut reauired

degree

m

g LC Number LC Mame Shear Pin Failure Ly [degree] Pressure Spec. Type =
Boundary Conditions No Height
i Mo Height
g Postprocessing No Helgnt
/ ﬁ'\ No Height
6’/7/ No Height
Mo Height -
4 »
Help
Specify basic nput data for simulation. ) o=t
DZ ... Wicket gate pitch diameter Vel T,
z0 ... Number of wicket gates - g
DB ... Diameter of regulating ring pin circle N
RLever  Lever trajectory radius R ' N ~—
LLink . Link length @ g'::ﬁ: PR .
i yHclosed .. Angle of lever CL vs. radial line in wicket gate closed position - Ny gy )
tau ... Angle between radial direction from shaft rotation axis vs. coordinate /
0,00 1000,00 (rrrn) system of the wicket gate (see sketch) 7
N | .
500,00 Exit Wizard Back

', Geometry A Print Previewb Report Preview/ ]

Geometriespezifische
_ Eingabedaten nach
firmeninterner
Definition

\

Lastfallspezifische

__ Eingaben nach
firmeninterner

Definition

)

| Erlauterung der
Begrifflichkeiten
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CADFEM VOITH

Wizard

ANSYS
R17.2 / Wicket Gate Wizard

Basic Analysis Data
Input Data

Calculated Geometric Values
Calculated geometric values from input data.

Meshing

ANSYS e

Mesh Verification
Boundary Conditions

Postprocessing

Add || Delete selected rows

LC Mumber

LC Name

y_H [degree]

¥_B [mm]

Y_B [mm]

Berechnung der
erforderlichen
Geometrieparameter

Help

i

00 1000 40 (mm)./L.
| I %

500,00 Exit Wizard

Geometry 4 Print Preview », Report Preview |

Values in table show from input data calculated geometric values used for simulation.

o |

' Opened

\© Closed -

»

m

Wicket Gate ACT Wizard | VOESTALPINE Stahlwelt Linz | 2017-04-27

12



Automatisierung (Schritt 2 & 3)

* Integration samtlicher
Berechnungsvorgange zur Bestimmung der
Geometrieparameter

* Verwendung externer Tools zur Berechnung
der Geometrieparameter entfallt
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CADFEM VOITH

Wizard A

R17.2 / Wicket Gate Wizard ANSYS gla)

—
Basic Analysis Data - Clo_smg Egges B Deﬂ n |t|0n del’
lin (Highlight Color = red) 1Edge
Input Data lout (Highlight Color = blue) 1Edge SCh“eBkanten und
Select Closing Edge None | —
Calculated Geometric Values Highlight Clasing Edges Yes - deren Vernetzungs_
Fri“'ioral _OI‘"L . il" B*arir“ Sizing Type MNumber of Divisions j .
{ e | = U>
o s e L Hard Sizing: Number of Divisions (0 = Default) 50 _J elnste”ungen
Meshing Local Mesh Settings )
Set the global and local mesh settings. Sizing Tabular Data Deflnltlon der Iokalen
. . Sphere of Influence Tabular Data
Mesh Verification Refinement Tabular Data — Vern etzu ngS_
Boundary Conditions Face Meshing Tabular Data [ Edit | .
R Inflation Tabular Data e elnste”ungen :
Postprocessing A Show Sphere Of Influence Yes j il ..
— « Nur ausgewahlte
Help .
Specify closing edges and their corresponding mesh (if needed). Details of "Mesh" ka N etz e I nSte I I u n g e n
Specify the global mesh settings in the mesh properties window. = Display |
Specify the local mesh setting via the table located in the wizard. Display Style Body Calor
=
Physics Preference Mechanical
Relevance 50
Shape Checking Standard Mechanical
Target Quality [Beta) Program Controlled
Element Midside Nodes Program Controlled
Sizing
Inflation
Advanced
Statistics

o Z
e

0,00 500,00 (rmmy %

I

230,00 Exit Wizard Back

trv A Print Preview ® Renort Preview 7
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CADFEM VOITH

Darstellung der
— Knoten- und
Elementanzahl

Wizard 1
R17.2 . . —
/ Wicket Gate Wizard ALY ACT
Meshing Mesh Statistics
Nodes 1066649
Mesh Verification Elemerts 704243
Verify the mesh generated. i
Boundary Conditions e
Postprocessing L
Help
Check the mesh.
z
L]
0,00 500,00 {mm) Lﬁv
[ |
40010 Exit Wizard Back
G try 4 Print Preview » Report Previ
Mesh Metrics 1 x
Controls b
- 174624,00
E =
E =
3
E 100000,00
-]
i
§ 50000,00 I .
=
0,00 - —
0,00 013 0,25 0,38 0,50 0,63 0,75 0,38 1,00 | 4

Element Metrics

| Darstellung der
Elementqualitat
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CADFEM VOITH
Automatisierung (Schritt 4 & 5)

» Globale Vernetzungseinstellungen voreingestellt
« Lokale Vernetzungseinstellungen ftr die Schliel3kanten

« Maglichkeit zur Aufbringung vorausgewabhlter lokaler Vernetzungseinstellungen

Mesh Statistics
« Darstellung von: 1068649

Elements Fa4243

« Knotenanzabhl

el Tt 10

« Elementanzahl I I I
« Elementqualitat i ] T .

EEEEEEEEE ics

« Erzeugung von Komponenten (Named Selections) der Schlie3kanten

Wicket Gate ACT Wizard | VOESTALPINE Stahlwelt Linz | 2017-04-27 16



CADFEM VOITH

0oo

280,00

500 00 (mrm)

ANSYS

R17.2
z
¢ A
®

Wizard

‘Geometry A Print Preview A Report Preview,

/ Wicket Gate Wizard

ANSYS

ACT

Basic Analysis Data
Input Data

Calculated Geometric Values

m

Meshing

Mesh Verification

Boundary Conditions L
Specify locations required for the
analysis.

Boundary Conditions

Link Connection Geometry
Input required.

Top Bearing (maximum Z-Coordinate)

Input required.
Middle Bearing {middle Z-Coordinate)

Input required.
Upstream Pressure Geometry

Input required.
Downstream Pressure Geometry

Input required.

Hydraulic Torque Geometry
Input required

Bottom Bearing (minimum Z-Coordinate)
Input required.

Clamping Type Command Snippet (APDL)

[

»

m

Geometrieauswahl fur
die Aufbringung der
Randbedingungen
nach firmeninterner
Definition

Help
Specify locations required for set of boundary conditions.

Specify named selections for postprocessing purposes (if needed).

Add Objects before Solve: Add Boundary Conditions and Namend Selections (if specified) for precheck of these objects before solve.
Click on "Next" button adds Boundary Conditions and Namend Selections (if not already added) and starts the solving process immediately.

Exit Wizard
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CADFEM VOITH
Automatisierung (Schritt 6)

* Individuelle Aufbringung der Randbedingungen je Lastschritt

« Integration firmeninterner APDL-Kommandoobjekte (Snippets) zur

. [§= Commands (APDL)
Kopplung der Schliel3kanten

« Erzeugung von Koordinatensystemen sk Coordinate Systems

« Erzeugung von Komponenten (Named Selections) zur komfortableren

) Mamed Selections
Ergebnisauswertung o

* Erzeugung von Standardergebnissen @ Results
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CADFEM VOITH

Wizard o

ANSYS «  Workflowgestitzte

LC4-Total Defarmation

b7z / Wicket Gate Wizard [ ANSYs ey Bilderzeugung

Tirme: 1
10.04.2017 15:38 . . .
- . o o
098232 Max Basic Analysis Data | Take Figures i In d VI d u e' l Je
0,87323 Load Case Mumber (0 = All) ] .
E;::;g Input Data Take Figure No d| LaStfa” Oder fur
01545g3 i Delete Last Taken Figure Mo ﬂ P
g:gji Calculated Geometric Values Delete All Taken Figures No ~ al Ie LaStfal Ie
J Export Result : i+
nss o I x ) gleichzeitig
0.00043901 Min Figure Export Type PNG Files (% png) d| =
Meshing Graphics Resolution Enhanced (2:1) ﬂ
. . Font Magnification Factor 1 . .
Mesh Verification Export Results Now No hd| ° SamtlIChe
Boundary Conditions | Export Results On Finish Yes d| . - .
Wizard Result Files Folder Elnste”ungsmog“Ch'
Postprocessing Open Wizard Result Files Folder Mo ﬂ I k - - H H
S ; : eiten hinsichtlich

Help Typ der Bllddateh

Perform postprocessing operations.
Take figures.

Export results (now and’or on finish). A Uﬂ 6 S u n g y

Attention: The format of the exported figures corresponds to the windows format where the figures are exported.

Open wizard result files folder to view exported results. S C h ri ftg rd B e

» Workflowgestutztes
) Offnen des
S Q Exportordners

250,00 Exit Wizard Back

Geometry A Print Prevlew)\ Report Preview |
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CADFEM VOITH

Automatisierung (finaler Schritt 7)

« Berechnung der Spaltflache zwischen den gekoppelten Schliel3kanten

« Erzeugung von Ergebnisordner im Projektverzeichnis

* EXport von:

sssss
mi2

Eingabedaten und Geometrieparameter fur alle Lastféalle

Ergebnisbilder L "

Spalt und berechnete Spaltflache zwischen den gekoppelten
Schliel3kanten

wicket_gate_wizard-1
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Programmierung

Grundkenntnisse ausreichend

Grafische Oberflache: XML

Funktionalitaten: Python

CADFEM VOITH

)(Ex\:en:r:'mn version="172" minorversion="2" name="Wicket Gate Wizard" icon="images/wizard icon.bmp">
<!-- This is the GUID for the Wicket Gate Wizard extension. It must remain the same independently of
the extension version or name. It is used to uniguely identify this extension. The shortId
attribute is needed for compatibility with old projects, it is the name of the extension
before adding this GUID. -->
<guid shortis Wiicket Gate Wizard">64FFi
<2uthor>CADFEM (Austria) GmbH</author>

1-AF" </guids

<description>Hizard for standard analyses on wicket gates.</descriptiony

<!-- links vo pychon files -
<script sre="project.py" compilec="true"/>

<script src="mechanical.py" compiled="true"/>
<script sro="myFunctions.py" compiled="true"/>

<interface context="Project|Mechanical">
<images>images</images>
</interfaces

<1-- wizard

>
<wizard name="Wicket Gate Wizard" versi

="1n context="Project" icen="wizard icon">
<description>Wizard for standard analyses on wicket gates.</desoription>

<!-- step 1 -->
<step name="basicWizardData" capticn="Basic Analysis Data" versi ext="Project" HelpFi.
<description>load a wicket gate geometry and set the basic analysis data.</description>

‘help/stepl.html" la

st="DefaultTabularDatalayout’>

<callbacks>
<onrefresh>refreshStepl</onrefresh>
<onupdate>updateStepl</onupdate>
<onreset>resetStepl</onreset>

</callpacks>
<!-- geemetry import -->
<propertygroup displ ption" name="g D caption ¥y Import">
property name="g ilename" caption vy File Name" control="fileopen'>
<callbacks>
<isvalid>isGeomFilenameValid</isvalid>
</callbacks>
</property>

<property name="importGeometryFileToDesignModeler” capti

Inport Geometry File to Design Modeler

£ needed) " control="select” defa

<attributes options="Yes,No" />
</property>
</propertygroupy
<!-- include frictional torque in bearings -->
<propertygroup display="caption” name="includeFrictionalTorcuelnBearingsHeader capt: "Frictional Torque in Bearings">
<property name="includePrictionalTorqueInBearings" caption="Include Frictional Torque in Bearings" control="select" default="No">
<attributes cptions="YesNo" />
<callbacks>
<onvalidateyonvalidateIncludeFrictionalTorqueInBearings</onvalidate>
</callbacks>
</propertyy
</propertygroup>
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import os
import shutil
import sys
import fileinput

mechSystems = []

# STEP 1

# CALLBACK FUNCTIONS
def refresaStepl(step):
# ExtAPI.Log.WriteMessage("refreshStepl™)

# clear all extension attributes

attributeNames = ExtAPI.ExtensionManager.CurrentExtension.Attributes.Keys

for i in rangs(0,len(attributeNames)):
ExtAPI.ExtensionManager.CurrentExtension.Attributes.Remove (attributeNames[i])

# clear all scep acttributes

stepN = step

try:

while 1:
attributeNames = stepN.Attributes.Keyvs
for i in range(0,len(attributeNames)):
stepl.Attribuces.Remove (attributeNames[i])

stepl = stepN.NextStep

defineDialogsForStepl (step)
onvalidateFRMInsideAnsyshctivated (step,step.Properties["fimInsidein

# Set
try:
appdata = os.getenv('AEEDATA’
fileEng = os.path.join(appdata, "2
fileGer = os.path.join(appdata,”’
fileEng, fileGer]
lineIdentification =
old

"Include Node Location" = Yes in mechanical options (tools —-> options —-> mechanical ——> export)

)

files =

atedn])

for export of gap data

21



CADFEM VOITH
Zusammenfassung

» Abbildung benutzerspezifischer Workflows innerhalb von ANSYS mittels ANSYS
Application Customization Toolkit (ACT)

« Nahezu uneingeschrankte Mdéglichkeiten hinsichtlich benutzerspezifischen
Anpassungen / Automatisierung

» Grundkenntnisse in der Programmierung ausreichend
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Kontakt:

Florian Hollaus

CADFEM - Consulting und Service
Tel. +43 512 319 056 30
florian.hollaus@cadfem.at

CADFEM
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Kontakt:

Robert Schagerl
System-Engineering

Tel. +43 2742 806 22324
robert.schagerl@voith.com

VOITH

Inspiring Technology
for Generations

23


https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYo678p7rSAhUGWRQKHXAzD20QjRwIBw&url=https://www.linkedin.com/company/cadfem-ireland&psig=AFQjCNEUbz1tLBK9ag2IBRj2ns52zIM97A&ust=1488629709934849
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYo678p7rSAhUGWRQKHXAzD20QjRwIBw&url=https://www.linkedin.com/company/cadfem-ireland&psig=AFQjCNEUbz1tLBK9ag2IBRj2ns52zIM97A&ust=1488629709934849

