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Why do model checks?

Model checks are a set of verification processes used to ensure the accuracy, quality, and reliability of a
simulation model.

You do model checks to:

« Detect errors and inconsistencies in the simulation setup.

* Reveal incorrect simplifications.

« Check that the boundary conditions are correctly defined and represent the real-word conditions accurately.
 ldentify issues such as mesh distortion, element quality, or excessive skewness.

» Verify the material properties and their consistency.

« Check geometry errors, such as overlapping surfaces or gaps.

 ldentify areas where improvements can be made.

« Diagnose the thermal model results to ensure they are reasonable and align with expectations.

© Siemens SIEMENS



Model checklist

D N NI N N N N NN

X X X X

Check units

Check material properties

Verify elements quality and mesh
Verify mesh normals

Check for duplicate nodes

Do model mass check

Verify the element thickness
Generate a boundary condition contour plot to
display defined quantities

Display all thermal couplings

View thermal results on model

Check log file for errors and warnings
Run model setup check

Check thermal connections

© Siemens
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Resolve ID conflicts

Inspect various result quantities associated to
boundary conditions using BCDATA PLOT and
TABLES

Review a graph illustrating the dependencies in the
boundary conditions

Check convective thickness and area factors
Inspect coupling areas in scratch files

Check pressures on walls

Perform adiabatic check

Run conduction only solution to check thermal
contacts

Check mass flow and stream nominal directions
Check temperature gradients at shutdown conditions
Use the traceback patch

SIEMENS



Most common issues

« Units

« Material property assignments

« Poor mesh quality, inadequate resolution near the blades, or insufficient refinement in boundary layers
« Mesh distortion, skewness, and element quality

* Improper boundary conditions

« Thermal coupling setup

« Radiation setup

© Siemens SIEMENS



Verifying units
Solution units are controlled in the Solution Units group. E— > x
» Check expression for potential issues that could arise from Solon]
changing units.
« Make units consistent. Select the List Expression and Units

Inconsistency Warnings customer default to display the [ —
warning when inconsistent units are used. - cotion e
* Do one of the following, since not all units are case :
nsensitive. T e g
- Use the auto-complete suggestion for the unit. e Optors :;_:;'*;
» Use the unit case as displayed in the Units Manager dialog w
bOX. -
For more information, see Case sensitivity in expressions. - afoms
« Use the Plot Contours command to view the values used in
the boundary conditions. This applies to non-solver evaluated .
boundary condition definitions. o I

© Siemens SIEMENS


https://internal.docs.sw.siemens.com/en-US/doc/289054037/PL20240507092227530.advanced/xid1754514

Reviewing materials

« Check the Material Library source and make sure that thermal

¥ Material List (o

properties such as thermal conductivity, specific heat, and G ibrary Moterio -
density are defined if required. i
« Add columns in the Manage Materials dialog box for quicker ooy [Tpe [ Darety 1o [ Tresmal Consiuciviy | Specie st 7

. R . . . ABS PLASTIC Isotropic  1.05e-06 kg/m... 170 microW/mm-dC 1800000000 mi... A
V|Sual|zat|0n Of |mportant therm al pro per‘“es SUCh as p k and ABS-GF PLASTIC Isotropic  1.05e-06 kg/m... 170 microW/mm-dC 1800000000 mi...
! ! Acetylene_C2H2_Gas OTHER Fluid Tabular Data: ... Tabular Data: .. Tabular Data: ..
b h - I- k- I h d 1 d Acetylene_C2H2_Liquid OTHER  Fluid Tabular Data: ... Tabular Data: .. Tabular Data: ..
C p y rl g t C IC I n g any CO u m n ea I n g an Acrylic PLASTIC Isotropic  1.2e-06 kg/mm... 215.62 microW/mm-dC 1500000000 mi...

1 1 Air OTHER  Fluid 1.2041 kg/m*3  26.3 microW/mm-dC 1007000000 mi...
selecting Columns—Configure.

Air_Temp-dependent_Gas ... Tabular Data:
AlSI_310_SS METAL Isotropic 7.92781e-06 kg... Tabular Data: 500000000 micr...

i CheCk Overrldes for denSity and CondUCtiVIty On Surfaces and AlISI_410_SS METAL Isotropic ~ 7.73377e-06 kg Tabular Data: 460000000 micr...

AISI_SS_304-Annealed METAL Isotropic 7.9e-06 kg/mm... 16300 microW/mm-dC 500000000 micr...

SO I I dS . AIS|_Steel_1005 METAL Isotropic 7.872e-06 kg/... 56000 microW/mm-dC 481000000 micr...
. . . . AIS|_Steel_1008-HR METAL Isotropic 7.872e-06 kg/... 65200 microW/mm-dC 481000000 micr...
° U se the M ateri al I N fO rmation comman d o1 nSpeCt th e madteri al AlS|_Steel 4340 METAL  Isotropic  7.85e-06 kg/m... 44500 microW/mm-dC 475000000 micr...
. AISI_Steel Maraging METAL Isotropic ~ 8e-06 kg/mm#3 25300 microW/mm-dC 476000000 micr... G
properties of the selected elements. < i eiitininininte i -

Close
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Verifying mesh density

« Check visually for appropriate mesh density.
* Are there enough elements to capture temperature gradients? A common mistake is creating meshes that
are too fine.
« Perform a mesh sensitivity study to assess mesh adequacy. However, this may not always be practical due to
resource constraints, such as computing resources or time limitations.
» Follow the guidelines:
- Start your analysis with a coarse mesh to evaluate a first approximate set of results.
« Create finer meshes in areas where temperature variations are largest and in areas of specific interest.
* Minimize any distortions by improving or recreating your mesh.
« Use Mesh Controls options to control the mesh density in specific areas. It helps improve quality issues.
» Avoid having multiple highly distorted and stretched elements in one area of your model.

© Siemens SIEMENS



Using finite element model checks

Use the finite element model check commands to:

* Check how well the model's CAE geometry conforms to the
underlying CAD geometry with f<15°,

« Ensure the quality and consistency of your mesh.
« Validate that the model is complete and ready to solve.

© Siemens

ooog
Ooog
RO

Element Mode/ Maore
Quality Element T

Checks and Information, ™

\

Checks

wp | B Element Quality
-p 'ﬁ.‘) 2D Element Mormals

-

% 30 Element Face Mormals
% Duplicate Elements

% Element Material Crientation
[, solid Properties Check

ﬁ 10 Element Directions

DOF Dependence Check
Information

% Mesh Information

L:(f) Modal Coordinate System
% Load Information

Simulation Object Information
EEj Solution Result Information
% Material Information

Mesh Mating Condition Information

% Element Edges

B 2D Element First Edges
% Duplicate Modes 4=
Plot Model Contaurs
@ Model Setup

Eﬁ Check Association

Quality Audit

% Mode/ Element

L:é Display Modal Coordinate Systems
3% Constraint Information

E%. Solution Information

[Eﬂ) Step Information

Section Information

'ffg Finite Element Model Summary -
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Checking and orienting the element normals

Use the Element Normals command to:

« Display and reverse the normals of the elements.

« Create a group of inconsistent elements.

« Automatically align the normals of a selected set of elements.

All 2D elements have a normal that establishes their top and bottom. Consistent
element normals help ensure the overall quality of your FE model.

For example, consistent normals are important for:
» Properly defining contact between surfaces.
» Properly defining top and bottom in the radiation request.

-
-
-
-
s
¥
"3
-
"3
s
("2
>3
e
3
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Evaluating element quality

Use the Element Quality command to perform an element quality check with the e
following values for the thermal solver.

| Selected - |

3 Select Object (0) {19.

* Element Labels

Thermal elements 1°<a<179° B<15° L Check

¥ General Geometry Checks

= Solver Specific Geometry Checks

[] Use Elernent Type Specific Values

Errors Select All || Deselect All
5 Error Limit

[0 Jacohian Ratio » 30 -
[0 Jacohian Zero <= 0 -

Warnings [ Aspect Ratio > 20 -
O Skew Angle = ")) o o o
Maximum Interior Angle > | 179 = - v|
Minimum Interior Angle < | 1 = - v|
] Taper« 0.5 .

[ & warp> [ 15 Rl

¥ Display Settings

b Output Settings

SOLE

SNV AYAY
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Identifying coincident nodes

Check for coincident nodes which are duplicate nodes
lying on top of each other.

If you try to solve a model that contains coincident
nodes, singularities or other rigid body motion errors can
occur during the solution.

Modeling conduction requires you to create meshes with
shared nodes to preserve continuity.

To avoid, check, or resolve duplicate node issues, use
the Mesh Mating Conditions or Duplicate Nodes
commands.

© Siemens

Visual representation of coincident nodes
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Conducting geometry checks

« Check for free (unconnected) element edges within a 2D mesh using
the Element Edges command. A free element edge is an edge that
Is referenced by only one element.

 If you have problem edges, use the Stitch Edge command to stitch
problem edges either automatically or manually.

 If there are many problem edges or if the part fails to mesh, you
may need to repair the underlying master part geometry in the
Modeling application.

 If there is a small number of localized problem edges, use manual
node and element operations to directly repair the problem areas.

« Experiment with increasing the tolerances used by the meshing
algorithms. Note: Excessively large tolerances may cause
unpredictable results in other areas of the model.

* Inthe Model Display dialog box, select the Display Free Edges
option to highlight all free edges in your model to identify edges that
need to be stitched prior to meshing.

© Siemens

% Model Display

¥ Parameters

Model Colors

Nodes

Elements

Polygon Edges

FEM Annotations
Universa | Connections

Resolve Mesh Display Contention

~ Free Edges
Display Free Edges

Color

Line Style
Endpoint Marker
~ Stitched Edges

(] Display Stitched Edges|

Color N
Line Style h¢

Endpoint Marker 4
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Conducting geometry checks

* Use the Mesh Mating command to:
*  Modify polygon body geometry so that surfaces share a
common definition.
« Enforce common surface meshes where polygon bodies
mate.

» Display the material orientation of 2D or 3D elements in your
model using the Element Material Orientation command.

* Check for duplicate bodies or faces.

© Siemens



Assessing mass properties

» Perform a model mass check using the Solid Properties
Check command to compute the surface area for convection
and radiation, and the thermal capacitance, which is the
model's mass multiplied by its specific heat.

« Ensure that materials with very low thermal capacitance, such
as MLI, do not have mass assigned. This can cause
convergence issues at solve time.

» Inspect the [Solution_name] report.log file that contains
calculation details, model parameters, elements that thermal
solver created, and results summary of groups.

Temperature summary for groups

Maximum at  Minimum at Average Total Total Total
Temp element Temp element Temp Heat in Capacitance Mass

Group: Bot-Rad-Bus-End

2@ .0a 3225 20.0@ 3225 28.8@ ©.00E+08@ ¢.08E+8@ ©.08E+0a
Group: Bot-Rad-Apayload-Enc

28.88 8236 208.0880 8236 208.88 ©.00E+080 ©.88E+88 ©.88E+08
Group: Bot-Rad-Ext-Enc

lga.aa 9325 -8.8e 5235 7.72 ©.00E+08@ 1.33E+11 1.48E+@2

© Siemens

Information 2?2 _ 0O X

Solid Properties reported for following object(s)

2d_mesh(5)
Volume : 8.837122E+63 mm?3
Surface Area : 2.679041E+83 mm?2
Total Mass 1 2.245572E-02 kg

Center of Gravity about Global CSYS
2.638478E+81 2.503374E+02 2.491217E+01 mm

Total Mass Thermal Capacitance : 1.976183E+87 pI/K

Solid properties were calculated for temperature = ©
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Verifying element thicknesses

You can use:

I 2101.77
1932.45

=

« Plot Thickness Contours to generate a contour plot of shell

element thicknesses as a standard post view.

1593.82

« Thickness Information to create a color-coded line display

that shows the general statistical distribution of the thickness
values across your 2D mesh.

You can use the thickness display to quickly identify:

1255.20
i 1085.88
916.57

747.26

. 577.94

I 408.63

* Any sudden changes in color that may indicate incorrectly I

assigned thickness values.
« Elements that do not have an assigned thickness.

© Siemens

[mm]

Information

2 S0 B X<+ ]S -

Thickness Summary:
Minimum Thickness: 3.000000
Maximum Thickness: 32.eeeeee
Average Thickness: 4.656562

: Modeling Obije

: DQZ”; Constraint (
i

—[V]&> 2D Colle ~
Z Inner_ @
N e ———

v
& cu * Show Only
& midle " Edit Display...

—
& Fields B Element Associated Data »

. CSYS

== _ | (41 Edit Atiribute Overrides...
@Selectlon Recip

& Groups E® Check >
¥ Fields @ Solid Properties

2 Ayt tic BC E:: Plot Thickness Contours
=/ Automatic

(% Regions *‘fj Thickness Information...
Simulation Ob (1) Information

N P S
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Generating plot contours of boundary conditions

You can use the Boundary Condition Contour Plot command to generate a contour plot of most types of
loads, constraints, and solver-specific simulation objects that contain a value. You can use these contour plots to
verify your loading conditions, to generate high-quality visualizations for reports or presentations, and to
interrogate and extract loading data.

In this example, the thickness field varies spatially. The coating is thicker at the leading edge and gets thinner
towards the trailing edge.

0.344

@ Boundary Condition Contour Plot I
* Solution Boundary Conditions I 0.316
‘ 0.287
* Selected Boundary Conditions 0.259
Name Property _—
Coating Shroud QD Thickness ~ '
Coating Shroud 1D Thickness 0.202
Coating Airfoil 55 Thickness I
Coating Airfoil PS Thickness oy 0174
Coatina Airfoil T Thickness e
< 3 | 0.145
= Plot Options I 0.117
Overlap Options Add |~ I 0.088
= 0.060

0.031
| -
L " 0.003
[mm]
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Verifying expressions

« Check expression logic and units.

« Specify a customer default so that the software issues a warning message about inconsistent units within
mathematical functions.

File —Utilities —Customer Defaults —Pre/Post —Expressions —General tab, select the Warn about
Inconsistent Units within Mathematical Functions check box.

« Use the expressions to set parameter values for the whole analysis. You can share these parameters in
different simulation and FEM files.

« EXpressions can be accessed in a tabular format by pressing Ctrl+E. You can update these expressions from
an external file or linked to Excel.

* You can also use Parameter Tables to manage multiple expressions at once.

© Siemens SIEMENS



Checking radiation enclosures

» Check external and internal enclosures.

* Run a radiation only test to verify the set up.

« Check the View Factors Sum result set. In an enclosure, the sum of any element's view factors should be
equal to 1. You can control the precision of this calculation with the options in the Radiation dialog box.

» Increase radiation calculation accuracy by using higher element subdivision, hemicube rendering, or more
rays, and check if it impacts the temperatures.

© Siemens SIEMENS



Configuring solution settings — Initial Conditions

» Check the global ambient and initial conditions in the Solution dialog box.

 Set the local initial conditions in the Initial Conditions constraint.

Local conditions override global conditions.

@ Solution

* Solution

Name Solution

> Space Systems Thermal

Solution Details
Solution Units
Ambient Conditions

Q7 X
I stel i}
21
I tems T
Initial Temperature Perform Steady-State Solution -
. Automatic
¥ Transient Thermal Loads Uniform

Initial Conditions

Restart Transient Thermal Loads to Use for Steady State Initial Conditions
Thermal Initial Conditions Use Loads at Time

Transient Setup

Results Options

© Siemens

From Results in Other Directory
From File (TEMPF format)
Perform Steady-State Solution

@ Initial Conditions

* Name
*» Destination Folder
~ Region
[] Group Reference
* Body Focus
/" Select Object (0)
» Excluded
» Region Override
w Initial Temperature

Temperature

Card Name Initial Temperature

Cancel
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Configuring solution settings — Transient Setup

Verify the following transient solution options: ® Solution I

¥ Solution

- Start and end time for the transient solution.

« Time integration method. Implicit is the recommended
method.

~ Space Systems Thermal

» Time Step option, ensuring the time step isn't too ~ Solution Time Interva

Solution Units

o om . - - - Ambient Conditions Start Time 0 sec T
large. A sensitivity analysis can be run on this if time Aspedfed Time =
. Restart End Time At Specified Time
perm ItS . Thermal Based on Orbit Period
Transient Setup * Time Integration Control Based on Cyclic Criterion
Results Options Run to Steady State
Integration Method Based on Temperature
Time Step Option Based on Temperature Change
Number of Time Steps 100

To speed up slow transient runs: —

* Increase the maximum temperature difference
convergence criterion.

» Select the implicit time integration method.
* Increase the integration time step.

© Siemens SIEMENS



Using automatic time step

One way to speed up a solve is to use automatic time stepping.

The automatic time step size calculation is based on the estimated error
between a quadratic fit and a linear fit through three consecutively
computed temperature values for two consecutive time steps.

As shown in the graph, the adaptive time stepping scheme creates smaller
time steps around the times when the abrupt changes occur.

The blue curve represents the time-varying heat load that is applied to a
boundary condition, and each red dot represents the temperature value at
the point where the boundary condition is applied. The dots that are close
to each other indicate that the time steps are smaller at those times, to
better capture the changes in the heat load.

heat flow rate(W)

© Siemens
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Running a model setup check

Run a model setup check on the solution by right-clicking Solution and selecting
Model Setup Check or selecting the Model Setup Check check box in
the Solve dialog box. Look if there are any errors or warnings.

Model Setup Check outputs model checks to the Information window on:
« Assembly fem label conflicts.

« Simulation label conflicts.

« Mesh, materials, and physical properties.

* Groups.

» Loads, constraints, boundary conditions, such as invalid selections and values.

e Solutions.

© Siemens

— B Missio ™
r s €

dit Solver Paramete

+ MR G

[z L % Manage Prerequisite
+ WS L =

a 1‘ Clone
4 Tim

o &) Rename
& Tim

- X Delete
& Tim
& Tim Update from Condit
u‘u Tim

& Tim

& New Step...
New Boundary Cond
+ <
£ Res &% Step Manager.
- EJRes g,
= xa
4
A @ Make Inactive

Reorder Steps...

dic 41 New Result Probe...
bic s4 Nodal Force Report...
K% Nodal Force Reports
@ New Stress Linear
E® Model Setup Check

¥ Plot Boundary Condi

rS..

Solutions..

on Sequence

tion Container »

on Path...

zation..,

tion Contours

XY Plot Boundary Conditions..

%, Mechanical Load Summary

? Solve..
PS5 Browse.

[E) Create Report...

@ Solve

* Solving Options

] Model Setup Check
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Resolving ID conflicts

AFM label conflicts

Right-click the active assembly FEM file —
Assembly Checks — Assembly Label
Manager

Simulation Navigator

Name C.. Status Filter )
& GT1_simsim Displayed Same Offsets in Component -
+ [ GT1_afm.afm Work
A C5VS &) Freeze Assembly Updates (Filter : Off)(Sort - Off) + Automatic Label Resolution
+ [7J=¢ Selection Recipe 1 recipes (Filter : Off)(Sort : Off)
+ [# Groups [@ Open in Window 285 groups (Filter : Off)(Sort : Offy = Entities
— ErwFields % FEM Representation Display 4 (Filter : Off)(Sort : Name)
EHPC_Heat Trans| 3 e, No Interpolator Nodes Elements
[ HPC_Pressure Physical Properties Groups
B HPC _Table Fig % New Connection * | No Interpolator [Z] Modeling Objects

il
EIHPT_Heat Trans| 75 New Universal Connection * | No Interpolator
# New Simulation...

[ HPT_Pressure Offset to Nearest 1 h

No Interpolator Additional Top Offset ‘

ZEE HPT swirl rati & Add Bxisting Component...

[EZEE HPT Swirl Vel & Reset Node and Element IDs
[ HPT _Table Fie @ Assembly Checks +| & Assembly Label Manager..

Automatically Resolve
B Tip DX(1) | ¥ Update Options.. v

@ Companent Sub-Assembly Label Confiicts

+ 0 Modeling Objects | ®; Element Assocated Data * | % Companent Update Pending Clear Offsets
+ = Regions % Model Summary TFIter T OmMtSart - O

+ (/4 Simulation Obje| @ Manage Component Positioning CSYS.. (Filter : Off)(Sort : Offy » Deep Label Conflict Check

+ [z Constraint Contz @ Hide (Filter : Off)(Sort : Off)

+ 44 Load Container | % Show Only (Filter ; Off)(Sort : Off) ~ Labels

+ I Solver Sets & Report Asscdiation (Filter : Off)(Sort : Offy

- B} Mission1 B New Post-Processing Scenario.. Physical Properties  Groups  Plies ~ Medeling Objects

Nodes Elements Coordinate Systems

Componen Range Offset Offset Range Range Con
A GT1_afm b
— boltsfem  1-1842 5326.. 532616-534.. +
— HPT_femfem 1534-. 5344. 535991-803.. +
— HPC_femfem 2087. 7988.. 1007668-14.. +

© Siemens

Simulation label conflicts

Right-click the active Simulation file —
Simulation Label Manager

£ GT1_simsim

+ M5 GT1_afmafm

+ M= Csys

+ [/e¢ Selection Recipes

+ |# Groups

- [ArwFields
8 HPC_Heat Transfer Coefficient
% HPC_Pressure(1)
[ZEE HPC Table Field2
ESHPT_Heat Transfer Coefficient
2% HPT_Pressure(1)
[ZEE HPT _swirl ratio
[ZEB HPT_Swirl Velocity
HPT_Table Field2
1% ::: Tip_DX(1)

+ “B Modeling Objects

+ 3 Regions

+ [/ Simulation Object Container

Disolaved & Wo...
& Edit..

# Edit Model Display...

@ New Solution...

€3 New Solution From Condition Sequence.

%, New Solution Process

B® Replace FEM...

&; Physical Properties...
@ Modeling Objects...

%4 Import Motion Loads...
&P Solve All Solutions...
4 Import Results...

@ Simulation Summary
B Result Measures...

£D Boundary Condition ID Manager...
¢ Simulation Label Manager...

(So

(So

iSame Offsets in Simulation |-

* Automatic Label Resolution

Offset to Nearest 1 -

Automatically Resolve

- Labels

Coordinate Systems | Physical Properties Groups Maodeling Objects

Component Range Offset  Offset Range Status

8 GT1_sim 798921-799.. 0 798921-799.. +

< >
-
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Verifying thermal couplings

« Verify that the thermal coupling is set up in a physically
meaningful way.

« Verify the selection region:
« Select the smaller segment as a primary region.

« Select the coarse mesh as a primary and the fine mesh
as a secondary region.

* Note that the primary element selection does not control
the direction of heat flow.

* Check thermal coupling values.

* Visualize thermal connections using the Ancillary Display
option when using the projective intersection coupling
method before solving the model.

Type Heat Transfer Coefficient =

Coefficient 10 W/mm*2-dC .=
* Coupling Method

Method Projective Intersection -
~ Additional Parameters

Overlap Projection Direction Primary Element Normals ~
Temperature Dependence Uses Primary Temperature -
+ Ancillary Display

[~*] Show Ancillary Display
(o]

» Ancillary Display Options

Card Name Thermal Coupling

© Siemens SIEMENS



Verifying thermal couplings

« Check warning messages in the log file.

« Use the Report command to investigate heat flow between components in the assembly and from each
component to the environment. This helps you identify areas with significant heat, allowing you to determine
where thermal tapes or thermal standoffs would be most beneficial in the design. The data from reports is
generated in both .html and .csv formats.

« Verify and determine individual conductances of elements in a thermal coupling by inspecting scratch files.
Use the FILES MODLCF, VUFF, MODLF IN ASCII advanced parameter to write intermediate files in ASCII
format.

» If the model has perfect contact thermal couplings and is experiencing convergence issues, use the Thermal
Coupling with a high heat transfer coefficient instead to define a coupling that represents a perfect/contact
resistance interface, where the mesh does not match.

© Siemens SIEMENS



Using the Thermal Coupling Report tool

« Use an Excel file to generate a table of thermal coupling data for a model.

* Right-click all thermal couplings in the model and select Information. Save the information window to a text
file, and then import this text file into the Excel sheet.

13 ~ f
A B C D

1 MName Description Type Value

TC-Hotbox-2 3.5mm bolts, small stiff surface 2.37 Total Conductance 1.68776371308017 W/°C
2 C/W x2
3 |Regulator-PCB Perfect contact Total Conductance 1000 W/°C
4 |Regulator-PCB-2 Perfect contact Total Conductance 1000 W/°C
5 |Regulator-PCB-3 Perfect contact Total Conductance 1000 W/°C
6 |Regulator-PCB-4 Perfect contact Total Conductance 1000 W/°C
7 |GapPad Sil-pad Conductive Gap 0.9 W/ [m*K)
8 |PCDU-PCB-HeatSink 3.5mm bolts 2.37C/W Total Conductance 1.687 wW/°C
9 |PCDU-PCB-HeatSink(2) 3.5mm bolts 2.37¢/wW Total Conductance 1.687 W/°C
10 |PCDU-PCB-HeatSink(3) 3.5mm bolts 2.37C/W Total Conductance 1.687 W/°C
11 |PCDU-PCB-HeatSink(4) 3.5mm bolts 2.37C/wW Total Conductance 1.687 W/°C
12 |PCDU-PCB-HeatSink(5) 3.5mm bolts 2.37C/W Total Conductance 1.687 wW/°C
13 |PCDU-PCB-HeatSink{6} 3.5mm bolts 2.37C/W Total Conductance 1.687 W/°C
14 |PCDU-PCB-HeatSink(7) 3.5mm bolts 2.37C/wW Total Conductance 1.687 W/°C
15 |PCDU-PCB-HeatSink(8) 3.5mm bolts 2.37C/wW Total Conductance 1.687 W/°C

G H I
Thermal Coupling List File: D:\users\Test.txt

Read File

[

Refer to the ThermalCoupling.xlsm file linked to this knowledge base article.
Note: This is not commercial grade tool. It is provided as is and not supported by us.

© Siemens
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Inspecting coupling areas per element in scratch files

You can inspect elemental coupling areas in the solver, by converting the MODLCEF file to ASCII format either by:
» Using the executive menu command.
« Specifying a FILES MODLCF, VUFF, MODLF IN ASCIl advanced parameter.

From the MODLCEF file below, surface element 66974 is connected to elements 67375 and 67376.

& Advanced Controls v ? X
* Advanced Parameter

» Name
¥ Destination Folder

* Region

Select Object (0) e |

* Parameter Definition

Catalog F‘
Name FILES MODLCF, VUFF, MODLF IN ASCII
Type None

Card Name Advanced Parameter —
| Element 67376 50 °C

Coupled Area

Search "66974" (3 hits i 1l file of 1 /sea
D:\Projects\P_W\duct[ to_wall_ couplj
Line 44175: CAP 669

67375 |§.0456E+02 1|1000E+01 3999, 6.6998E+01 1.1000 0
76 [}.9942E+02 1|1000E+01 3999, 6.6998E+01 1.1000E+0

T SIEMENS
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Verifying thermal connections

Investigate if the primary and secondary elements are correctly connected thermally using the Thermal

Connection result sets.This enables you to contour thermal connections in their model to verify element
connections.

© Thermal

tput Re

¥ Modeling Object

Thermal Connections
Name

Label [ 798933 ]

~ Properties
Description | ]
« Control
All On/Off
[] Create Groups for Boundary Conditions
Thermal w Entity Selection
Radiation
Radiative Source Fluxes ol Al e
1D Flow [“] Temperatures
Temperature Results Location Nodes >
[4] Min/Max Temperatures and Occurrence Times
[ Total Temperatures
Total Temperature Results Location | Nodes ¥
[ Local Temperature Error Estimate
[[J Conductive Heat Fluxes
] Convective Heat Fluxes
Convective Heat Flux Results Location } Elements and Nodes >,

[[] Temperature Gradients

[ Transverse Temperature Gradients
[ Total Loads and Fluxes
[JResiduals

Free and Forced Convection Coefficients

Free and Forced Convection Coefficient Results Location Nodes
[[] Area Corrected Free and Forced Convection Coefficients

[Jwall Velocities

[JJoule Data

[[] Phase Change Quality

[JRC Products

Displacements

Coupled Area Ratio

© Siemens | SIEMENS



Using the plot bc summary

To monitor important areas of your model at run-time, you create Advanced Controls with the PLOT BC
SUMMARY advanced parameter in the solution. The thermal solver generates the <simulation name>-<solution
name>data.html file where you can inspect various result quantities associated to boundary conditions, thermal
couplings, and named points.

The graph below shows two stream inlet and outlet temperatures during a transient analysis. Convective Area
can also be inspected in this report.

@ Advanced Controls

» Type

» Name

» Destination Folder
* Region
» Body Focus

Thermal Convacting Zone

Select Object (0) 0

* Parameter Definition

K
Catalog [f"’ [ Soconas [T
Name PLOT BC SUMMAR

Card Name Advanced Parameter

© Siemens SIEMENS



Using bc summary tables

When you include the DISPLAY BC SUMMARY TABLES advanced parameter in the solution, the thermal solver
generates the <simulation name>-<solution name>.bcdata file where you can inspect various quantities related
to thermal couplings, voids, streams, and more. A common use case is to validate the convective area.

© Siemens

@ Adw

F Advanced Parameter

» Name
» Destination Folder
v Region

» Body Facus

Select Object (0) v

* Parameter Definition

Catalog
MName DISPLAY BC SUMMARY TABLES
Type None

Card Name Advanced Parameter

?

D

ID Reg.#

TIME

THR

[T RTINS
MR R

ALL REGIONS
7. 1.

2.

ALL REGIONS
8. 1.

9. 1.

16. 1.
11. 1.
1z. 1.

2.

ALL REGIONS
15. 1.

2.

3.

ALL REGIONS
14. 1.

2.
ALL REGIONS

15. 1.
16. 1.

2.

ALL REGIONS
17. 1.
18. 1.
19. 1.
28. 1

I B B B T L L~~~ - T =T B R I = = i ]

SRR RIDRIIIDIIIDDIIIEDDED

LR R o Lo o o o Lo L DO

B8.2997E-81
B.1892E-81
8.1519E-81
B.2271E-81
©8.1959E+87
B.3397E-12
8531E-13
.4258E-12
4194E-13
15.83

15.83

2674E-12
771BE+B7
2438E+87
3677E+BT
1684E+86
1677E+86
3361E+86
4573E-13
2944E-13
7991E-13
1551E-12
1847E-13
4280E-13
6126E-13
2246E-12
8619E-13
1832E-12
1894E-12
1831E-12
2548E-13
1833E+85
3848

®» o e

== R IR T BT T S ST T St I e B LI T

LR R o Lo o o o Lo L DO

B8.2997E-81
B.1892E-81
.1519E-81
B.2271E-81
B8.1959E+87
3397E-12
8531E-13
.4258E-12
4194E-13
15.83

15.83

2674E-12
F71BE+ET
2438E+87
3677E+E7
1684E+86
1677E+86
3361E+86
4573E-13
2944E-13
7991E-13
1551E-12
1847E-13
4288E-13
6126E-13
2246E-12
8619E-13
1832E-12
1894E-12
1831E-12
2548E-13
1833E+85
3848

fl

=

®» o e

B.2752E+8

DHO 0000000000000 00000000000000 0 5

.b5blE+d

. 7295E+85
.5865E+85
L 2742E+87
. 3482E+B6
.5881E+85
.3918E+B6
.1286E+86
. 7B49E+85
. 2871E+B86
.133B8E+86
.1294E+87
.2312E+86
.2342E+86
. 1344E+86
.1672E+86
. 3816E+B6
.1175E+86
.4842E+85
.138BE+B6
. 2967E+B6
.9839E+85
.1561E+86
. 2545E+86
. 2973E+86
L1227E+86
.1622E+86
. 2B49E+B6
.535BE+86
.1289E+86
. 8465E+85
. 1695E+86

DHO 0000000000000 000000000000 000

9231E+85
BEBBE+EE
9231E+85
9195E+85
BEBBE+EE
9195E+85
8242E+85
BEBBE+EE
BEBBE+EE
BEBBE+EE
1231E+86
1231E+86
1231E+86
1198E+86
1221E+86
1221E+86
1221E+86
1876E+86
1164E+86
1164E+86
1171E+86
1187E+86
1199E+86
1199E+86
1848E+86
9389E+85
BeBBE+Ee
BEBBE+EE

Confirm convective area
of boundary conditions
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Displaying convective thickness and area factors

In the Post Processing Navigator you can display:

« Convective Area Factor to visualize applied area factors on convective
BCs.

« Convective Thickness to visualize convective area of 2D element edges.
The thermal solver computes the thickness in a hybrid 2D-3D axisymmetric
model depending on the 2D element type as follows:

- For a 2D axisymmetric element, the element thickness is equal to 2 times -
the radius. "

« For a 2D plane stress or strain element, the element thickness is equal to
the specified thickness times the number of instances.

* For a 2D chocking element, the element thickness is equal to 2 times the
radius minus the specified thickness times the number of instances.

Unitless]
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Using the bc dependency graph

When you include the BC DEPENDENCY GRAPH advanced parameter in the solution, the thermal solver
generates the BClInterdependencyGraph.html file, that contains a graph illustrating the dependencies, such as
temperature or mass flow, between the thermal streams, voids, and convecting zones boundary conditions in
the solution. You can also display the dependencies, such as pressure, swirl velocity, heat load, area

correction, and heat transfer coefficient, or choose only to display the temperature or the mass flow rate
dependencies, separately.

@ Advanced Controls

BC Dependency Graph: All dependencies - fixed geometry

* Type
*» Name
» Destination Folder
* Region
» Body Focus
Select Object (0) [5
* Parameter Definition
Catalog ﬁ
Name

Type Integer
Value

Pressure

Card Name Advanced Parameter . Temperature
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Checking fluid pressures on walls from the thermal solve

Errors in applying pressure are easy to overlook and can lead i T,
to significant deflection errors in thermal-structural runs.

Min : 0.000, Max : 0.481, Units = MPa

Perform spot checks on the pressure results at different time ..
points to verify their accuracy.
i 0.241
i 0.120

I 0.040
0.000

[MPa]
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Running the model adiabatically

* Run the model adiabatically (HTC=0) and compare it to secondary air results to confirm that the adiabatic
heat pickup in the fluid network due to windage is reasonable.

« Verify this by examining the 1D Fluid Temperature, Total Absolute, or Relative Fluid Temperature.

Comparisons with secondary air results are valid only for adiabatic secondary air models.

GT1_sim : Mission1_Thermal_Adiabatic Result
TimeS5000.0, Incremen t 10, 5.000E+03s

Total Absolute Fluid Temperature on Walls - Nodal, Scalar
Min : -273.15, Max : 1429.93, Units = °C

1429.93
! 1312.44
1194.94
1077.45

959.96

842.46

[

724,97
=

607.47

48998 L

37248

137.49

i
0.0 i 254.99

20.00 |

[W/(mm?-°C)] [°C]
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Running a conduction only simulation
 Remove all convective and radiative boundary conditions and loads, but retain thermal contacts and joints in
the model.

* Apply constraints at both ends.

This allows you to confirm that thermal contacts are correctly modeled and serves as a check for specific heat in
transient runs.

20°C Temperature Constraints J

400°C Temperature Constraints

SIEMENS
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Checking mass flow and stream nominal directions

You can display:

« Mass Flow Vector to confirm mass flow directions within the fluid network. Use the Arrows command to view
the direction of the mass flow in ducts and streams.

« Stream Nominal/Reverse Direction to contour and identify flow reversals: nominal (1) or reverse (-1).

. GT1_sim : Mission1_Therma |_Adiabatic Result
& Post View Time700.0, Increment 4, 400.00s
Stream Nominal/Reverse Direction - Elemental, Scalar
(f‘sf'yso lfh'\l : R9 2 e =g Min : -1.000, Max : 1.000, Units = Unitless
v solute Rectangular

Result | Display Deformation Legend

* Result Selection 2.000 I 1.000
Time5000.0 - ! 1.833 &= 0.833
Increment 10, 5.000E+03s - 1667 4 ‘ . 0.667 i
0.500
0.333
0.167 m Ol
= 0.000
S T
I

1.500

+ Result Type

1.334
Mass Flow Vector - Elemental - o
ﬁ 1.000
* Result Type 0.834 : -0.167
f 0.667 4 -0.333 _—
Stream Nominal/Reverse Direction - Elemental - .
0.501 I'OSUD
Scalar - ooy
0.167 I0333
0.001 | -1.000 1
kg/s] - [Unitless)]
Mass Flow Vectors Stream Nominal Reverse Directions
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Checking temperature gradients at shutdown conditions

Temperature scaling issues are common in transient analysis. Inspect temperatures upon shutdown to ensure
appropriate transient behavior.

GT1_sim : Mission1 Result

Time5500.0, Increment 5, 5.500E+03s
Temperature - Nodal, Scalar

Min : 29.77, Max : 708.97, Units = °C
Deformation : Displacement - Nodal Magnitude

268.23 - -
I S
248.35

' 228.48

208.61 e -
188.74 ‘ ,

> pr! S=< i i -w‘

. 168.87 of
1 \‘::.
149.00 3 A i
D
129.12 ) -
|

l 109.25

89.38

69.51
49.64
29.77 |

[rc
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Thermal solver troubleshooting

The following resources help troubleshoot the model:
* Review the following files:
* Log
* Verbose
* Report
 Inspect the partial .bun file.
« Apply the traceback patch.
« Simplify the model by removing some features.
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Inspecting a log file

<simulation/model name>-<analysis name>.log is the first place to
look in the case of a solver crash. This log file may contain some o
specific details on why the model crashed. inimn conpersturs

Maximum temperature = 569.913 at element 1136454

288.150 at element 1296635

Average temperature = 285.980

Check the following:

« Warnings or error messages. L o

- Convergence data. T mmmr o eveen e sy st
« Heat flow summary at the end of log file if running a steady state

For more information about the files, see Overview of thermal solver T
files and how to use them (https://support.sw.siemens.com/en-
US/product/289054037/knowledge-base/KB000128451 EN_US).

______________________________________________________________________
Solution elapsed time: 05 min 06 sec

Solve completed at:

Time: Tue Aug 29 16:30:46 2023
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Inspecting a verbose file

Inspect the <simulation/model name>-<analysis name>_verbose.log file to review crashes, memory or time
usage, and post-processing issues. This log file may contain specific details about the cause of the crash and

the process being executed at the time.

" Advanced Parameter v

» Name
» Destination Folder
* Region

» Body Focus

Select Object (0) ]

~ Parameter Definition

Catalog ﬁ

Name LEVEL OF VERBOSENESS OF MESSAGING OUTPUT
Type Integer
Value 5

Card Name Advanced Parameter

Max error in iteration occurs at this TMG Element.
See the Report File for TMG Element Associations

Iter Tmax At Tmin At TDmax

At

(TDmax)

1 569.91 1136432 253.02 1128721 4.61E-03 293.03

© Siemens

1

Time

.0000000E+04

I
I

I

Time= 50.0000000000

Cpu time in ANALYZER module=

Minimum temperature
Maximum temperature
Average temperature

Heat Flow+Load Summary Into Different

Sink Entity

HPT_Duct_Inlet_Temp_ 1
HPT_Duct_Inlet_Temp_2

Integration timestep=
24.11

Sink elements with no entity names:
7.78E-07

LU iteration

LU iteration 1 DTmax=
ter Tmax At
1 569.91 1136432
Printing
Memory snapshot:
Memory snapshot:
Memory snapshot: Rank
Top C array labels:
Memory snapshot: Rank
Memory snapshot: Rank
Memory snapshot: Rank
Memory snapshot: Rank

1 Residual=

Tmin

293.13 1304180

out thermal solve results
Before results printout:
Peak Virtual Memory (MB),

o]

Top C array corresponding

Memory snapshot: Rank
Memory snapshot: Rank
Memory snapshot: Rank
Memory snapshot: Rank

Updating BCs

1]

coo

1.22E-02 at

At

288,

150 at el

0.0000

ement

569.913 at element

296.

0zs

Sink Entities:

Temperature
Flo
3.933E+02 -3.3
3.931E+402 0.0
3.673E+02 -7.¢6
1]

TDmax At T(

8.06E-03 1109770
for time= 0.10000

Peak Physical Memory

Heat
w+Load

27E-04

00E+00
20E+07

TDmax)

253.14

0E+03

0.000E+00 0.000E+00 0.124E+04 75

901
205
422
572
sizes
201.
38.0
17.2
13.6

(MB) :

903
1769
1654
1666

101.
34.1
16.9
12.4

1767
2607
2609

516

53.
33.
16.
11.

o w o

©

176
17
165
51

53.
26.
16.
10.

1296635
1136454

Energy absorbed

since start

-1.664E-02
0.000E+00
802E+09

w

Time

-

.0000000E+02

(MB), Allocated C arrays (MB), Top 20 C arrays (MB)

5.

g 1772

€ 907

8 835

7 1905

5 53.3

2 19.0

6 16.5

8 9.98
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Inspecting a report file

This <simulation/model name>-<analysis name>_report.log file contains calculation details, model parameters,
stream details, thermal solver created elements, results summary of groups.

Inspect the file to troubleshoot stream junction interdependencies and to review elements created by the thermal
solver.

FTl_sim-Missionl_Thermal_Adiabatic Tue Aug 29 TMG2306.4 8/29/2023 Stream: 34 - "HPT Stream 34"
- Cluster: 8
Options for run: - Inlet Flow Element: 1131564
Module selection parameter= 231 - Qutlet Flow Element: 1131687
File translation control parameter= 512 ) . .
Subdivision parameter= 3 - Inlet Mass Flow Junction (Calculation): 8 (A) B (B)
Radiative Coupling Threshold= 0. 000800E+00 - Outlet Mass Flow Junction (Calculation): a8 (a) 8 (B)
First conductance # for SINDA output= a - Muto mass flow: NO
Residual view factor control value= [} B
Stefan-Boltzmann constant= 5.66900E-11 - Auto reverse mass flow: NO
Solution is transient with fixed Alpha - Inlet Wall Node: 678767 l:ﬂl) 5 (B)
Absolute temperature offset= o.eo0e - Qutlet Wall Mode: 578768 (,Q) B (B)
Results output interval= 0. B00E+00
Integration time step= 5.008E-81
Start Time= @.0000000E+00
Final Time= 1.0000000E+24
Transient Damping Parameter= 1.008E+00

Conductive conductances and capacitances will be calculated with CG method
Card 9 PARAMS Cards

Parameter Card: PARAM UNITS 10 1.P00000E+22 1.000000E+00 1.000000E+0@ @.
Parameter Card: PARAM ILU 68 1.000000E-@5 160 MAX
Parameter Card: PARAM COND NEW

Parameter Card: PARAM FEM Temperature summary for groups

Parameter Card: PARAM CNVGTRA 1.9

Parameter Card: PARAM CSOLVE 2 Maximum at Minimum at Average Total Total Total
Parameter Card: PARAM NLOOP 10088 Temp element Temp element Temp Heat in Capacitance Mass
Parameter Card: PARAM TDIFS 1.000000E-81

Parameter Card: PARAM PDMAX -1.B80088E-82 Group: ASSY glue 2 - Primary Region

Parameter Card: PARAM HYDLOOP 100 696.41 1127321 674.19 1127329 €83.59 0.00E+00 0.00E400 0.00E+00
Parameter Card: PARAM HYDDAMP 1.800800E+80 Group: ASSY glue 2 - Secondary Region

Parameter Card: PARAM MAXNODEID 1442491 697.07 1127345 674.15 1127340 684.36 0.00E+00 0.00E+00 0.00E+00
Parameter Card: PARAM OPPENHEIM 1 Group: ASSY glue 3 — Primary Region

Parameter Card: PARAM QOPPCAL 694.10 1119918 673.61 1119909 681.15  0.00E+00 0.00E+00 0.00E+00

Parameter Card: PARAM SPECTRA @ 14387.69 @ 3.000000C+00 @ @ @ @

Group: ASSY glue 3 - Secondary Region
Parameter Card: PARAM TIMETABLE TRUNCATE - 3

691.47 1127346 673.76 1127349 €80.86 0.00E+00 0.00E+00 0.00E+00
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Inspecting partial .bun file

During a crash, a partial .bun file may be available. Check the simulation directory for the available .bun file. If

not automatically connected to the solution, import the .bun file into post-processing.

© Siemens

Te-

Post Processing MNavigator

Name

B GT1_sim

+ Mission1

+ 5 Baseload_Hold

+ = Mission1_Thermal_Adiabatic
+ 5 Mission1_Thermal_Conductio... Simcenter 3D Multiphysics, Simcen...

@ 21 Imported Results
Bl Viewports

og
oa

+

Undisplayed Contour Plots

Color Description

Simcenter 3D Multiphysics, Simcen..
Simcenter 3D Multiphysics, Simcen...

= Import Results...

Simcenter 3D Multiphysics, Simcen...

Filte
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Resolving a warning

Review the messages in the Solution Monitor or the log file for the
thermal and flow solvers:

**  WARNING 4315 **
** The view factor sum error of the following 41 element(s)
**  exceeds 28%. The total number elements with non-zeroc
**  wview factor sums is 267. Incomplete enclosures may
** exist in the model. A complete element list can be
** found in file groups.unv under the group name:
** BAD VIEW FACTOR_SUM ELEMENTS @@8826
422 423 424 425 425 427 428 429

Import the solution warning groups and observe the failed elements. Choose File — Import — Simulation,
select Simcenter 3D Thermal/Flow.

& Import Simulation

—E Groups
: 1 - NOMN_EXISTENT_REVERSE_DDO01&::shell_props_fem

Simcenter 3D Thermal/Flow

File Type :Solution Error/Waj -

----- 2 - Rad_enclosureld001_front_facing_000023:shell_props_fem Input Fil B '

13- BAD_VIEW_FACTOR_SUM_ELEMENTS_000026::shell_props_fem i -
T - A Cancl

SIEMENS
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Applying a traceback patch

Applying a traceback patch requires referencing a new set of thermal solver files before solving. The log file
provides detailed information after a fatal crash, including the code location and the line number where the crash

occurred.

© Siemens

lon Apr

Cpu time= 6.1 DATACH Module
Performing data checking...

" WARNING

There a ams that are farther to a junction than
the shorte tream of that junction. For a list of these
see the [Solution_name]_report.log file.

DATACH - Model check: .
encountered apr m end terminat
Please review all previous warning

2): Subscript #1 of the array HTCTYPE has value 38 which 1s greater than the upper bound of 31

PC

(el el e ale]e]e]z]

(el el e ale]e]e]z]

slefelelelelele]

slelelelelelele]

OO0 EEEE S

00007FEQ1FIBESSS
.exe DO00000RRRACEELD

ed abnormally.

s and fatal errors

Routine
Unknown

datach
Unknown
_ libc_start_main
Unknown

Line

Unknawn
189

135
1613
Unknaown
Unknaown
Unknown

Source
Unknown

t .
axisymm. f
datach.f
Unknown
Unknown
Unknown

Solver crashes here }
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Simplifying the model

Simplify the model to identify the issue if there is no clear cause for the crash. Clone the problematic solution
and remove boundary conditions in sections. For large models, use Deactivation Set Advanced to deactivate
meshes and reduce time steps to shorten solve time.

- B} Mission1_Thermal_Adiab =, ~

2@ Simulation Objects| < =0
+ imulation

. 3 Edit Solver Parameters...
+ 1 Constraints

Manage Prerequisite Solutions...
+ % Loads L S

I
& Timenn

- A& Loads =
+ M® HPT _Streams % »% B Parameter Tables % % % @ :ii

B HPC_Voi imulati
I pC ok Simulation  New © Co-simuiation Managir Element Node/ 2D Element Model More Soluf

; g ::-Zomsz Object Type v Group &3 Condition Sequences Quality Element Normals Setup ¥
4 _ConvZone St it Lol : v > v
+ @ Rotation ¢ Cydic Symmetry hd Checks and Information

+ B HPT_StreamOnface @ Surface-to-Surface Contact
+ & HPC_ConvZone ) Surface-to-Surface Contact/Gluing
+ 4B ASSY Voids 20 Edge-to-Edge Contact

- B2 HRC Streg & Edge-to-Edge Gluing

~

[#] Select All

M@HPCS ) o
Z@ HPC_S{ & New Load 4 Edge-to-Edge Fon(m/GIumg e
M@ HPC_S{ g Rename 0) Material Override

FI@HPC € Element Add/Remove

MI@HPCS E@ Sequence Display Colors & Advanced Controls

ity @ Co-simulation Interface

@ HPC_SI ¥ Plot Contours...
FI@HPC.S 4 XY Plot...
F@HPCS @ Information
@ HpC s B Solver Syntax Fres
M@ HPC_S1 7 Filter
MI@HPC_S! 4] Sort
MI@HPC_S{ 15 Page

M@ HPC_S{ &~ Find Object...
M@ HPC_S{ 2, Show Only
M@ HPC_S{ % Show Reverse
A@HPC SwEam 150
V1@ HPC Stream 151
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Thermal- structural solutions troubleshooting

To troubleshoot thermal-structural analyses, consider the following

steps:

* Run thermal and structural model independently before
combining them.

* Review the .mplg file, which is a high level log file that provides
the status of the thermal and structural solvers. However, it
does not provide detailed crash information.

« Refer to the .log file and other files mentioned above for
detailed information on the thermal crash.

 Inspect the .fO6 file for detailed information on the structural
crash.

© Siemens

@ Solution

¥ Solution

Name

Solution 1

[] Automatically Create Step or Subcase

* Thermal-Structural (SOL 401 Multi-Step Nonlinear)

General

Solution Control
Structural Parameters
Solution Units
Ambient Conditions
Initial Conditions
Articulation Parameters
Results Options
Restart Management

Description

* Solve Options
Solve Structural

[+] Solve Thermal

[] Solve Co-simulation

[JRun Job in Foreground

WValues Qutside Time-dependent Tables

* User Defined Text

File Management User Defined Text
Executive Control User Defined Text
Case Control User Defined Text
Bulk Data User Defined Text

[] Thermal Include File
[] Fields File Directory

* Boundary Condition Control Vari

ables

0?7 X
Constant -
None v |y |
None v |y |
None v | |
None v |y |
>

Apply Cancel
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Thermal mapping troubleshooting

* Itis recommended to use the Simcenter3D Thermal/Flow mapping solution.

« Common issues:
*  No mapping Association Zones appear when trying to set the Target Zones.
* Mapping results show unexpected temperature gradients.
* FATAL 15018 — Target Zone <xxx> intersects target zone <yyy>.
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Thermal mapping troubleshooting

Confirm that the source thermal model includes the Association Zones: :J T twenme | 2@
» Check for constraints in the source solution. j | ey ing 21 pectiotations Ferlodieity hasseiation doe'
» Check the source .map or .xml file for constraints. A map file size of e e oostenes

~32 kB likely indicates that no zones were defined. R
- Confirm the target zone type matches the assigned source P S e

Association Zones.

[Thermal Torget Zone(1) |

DZB;"E”IM & \Confirm that the referenced .bun is

e Ot 0 &[] ‘ L the correct model. J

¥ Corresponding Source Model Elements

Note: If the only change to the source model is the addition of
- Association Zones, the source .xml and .map files can be
regenerated without re-solving the solution.
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Unexpected temperature gradients

Use association and target zones to guide the mapping solver. If not specified, the solver maps using the
nearest source temperature based on proximity. Ensure the source model's association zones cover the desired
regions and verify alignment with the correct 2D Solid Option defined, if applicable.

Location of tabs added to
Target model

mapping source2D_sim1: Sol1_Thermal Result

e - Nadal, Scalar
BB-&4, Units = °F

Target Model

188.64
!!8 72
176.80
0.88
164.96
150.04
. 153.12
.IM 20
E 141.28
. . I 135.36 36
B - .
I 129441 . -
123.62 117.60 S' I : | ™ 117.60 :
il Ingle zone = | Two zones  ~
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Resolving FATAL 15018 issue

Mapping target zones cannot overlap.

The solver will issue the FATAL 15018 error if they overlap.

In the Target Zone, use Destination Nodes and exclude the face with shared nodes.

Evaluating Target - Source Association...

** FATRL 15015 #*#
** Target zone ATZ nd
*%* intersects target zone RTZ_nd

** One example of a common node is 1

** Run aborted dus to errors.

© Siemens

€} Rotational Periodicity Target Zone

* Name
» Destination Falder

~ Destination Elements

roup Reference

+ Body Focus

./ Select Object (1) & E‘

b Excluded

 Destination Nodes
[ Group Reference

» Body Focus

+/ Select Object (0)

» Excluded

« Corresponding Source Model Elements

Update Zones
Rotational Periodicity Association Zone |RotPer Upper -

Card Name ~ Rotational Pericdicity Terget Zone

ymmetry Target Zone

» Name
» Destination Folder

~ Destination Elements

[liGroup Ref
» Body Focus

ce

+/ Select Object (0)

b Excluded

v Destination Nades

[ Group Reference
» Body Focus

o/ Select Object (1)

~ Excluded

+/ Select Object (1)

~ Element Selection Filtering

¥ Corresponding Source Model Elements
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Using the TMG Correlation tool

With extensive applications in space systems, gas turbine, electronics, automotive and cold chain, TMG
Correlation provides uniqgue and state of the art solver capabilities for fast and easy correlation of thermal
models to test or analysis data. https://help.mayahtt.com/tmg _correlation/vl/index.html
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https://help.mayahtt.com/tmg_correlation/v1/index.html

Best practices

« Add descriptions to boundary conditions.

« Leave formula for conductance calculations.

« Use descriptive names for solution/simulation objects.

« Clean model with no unused materials or modeling objects.
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