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Abstract

The presentation presents the overall status of the product, outlining the developments going into the
next release.

Two demonstrations will be shown, running through the process of building and post-processing a model,
demonstrating all the new functionality. The first demonstration focuses on building and running the
model in Workbench, the second post-processing the data within Workbench and ThermNV.
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Jire - rodi

An ITP Group Company ITP EnglneS UK

e Our vision remains unchanged,
— Provide a complete and efficient thermal
modelling environment

» Functionality to meet your current & future
modelling requirements

* Provide a high-quality and fully validated product

— Efficient end-to-end integration within a multi-
disciplinary engineering environment

— Backing this up with professional customer
support services
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* Time & temperature dependency
» Time dependent steering

e Shell assignment

* Non-orbital analysis

» Extension of picking

» Coordinate output

* Binary Results Database

» ESATAN Double Precision

» Transient solver improvements
* Performance & scalability

* Maintenance
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» Support for Groups

» Extension of Nastran Import
» Performance & scalability

« Maintenance
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In final release preparation
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An ITP Group Company ITP EnglneS UK

« ESATAN-TMS r3
— Import of CAD Geometry
— Enhanced Model Tree
Combined Finite Element / Lumped Parameter
Enhanced Model Rotation
New Thermal Steady State Solver

demonstration
_ 24" European Thermal & ECLS Software Workshop @Tﬂ
e mport of CAD Geomety|
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* Detailed assessment of
the modelling process

— lterative process

— Re-import geometry

* Mesh refinement == Courtesy of OHB
* Remove features « Mesh
« Shape recognition * De-feature

» Shape recognition

— Modify imported model

— Core product requirements
* Interactive geometry build
» Performance & scalability
» Extension of CAD import
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e

An ITP Group Company

/ ESATAN-TMS CADConverter -1ol x|
Input
Imput File: [ e eorrremter S rree e tetrerrt=2

Select part ta convert

Output
ESATAM-TMS Output File:
i oy

- Meshing Parameters

1% Parameters per shape Tolerance: | 11 = mm
" Global Parameters [¥ Deflaction 76 4371 o
Caleuiats| ¥ Deviator:  [no490es
¥ Minimal Siag:  [7B4371  mm
IV Maimal See: 191083 mm

- Simplification Options
I~ Shape Recoanition
™ Remave Fillsts

™ Removes Small Facss: Madmumaes:[ mof

I Remove Holes Masimum Area: i
Charactenisic Length Percertage: [5 %

I™ Remove Small Elements Maimum Volime : o
Masinum Volume Percertage :[5 %

Starting ComputeGlobalParameters. .terminated.
Resulted options : 436 0.349066 436 1090

Convert Exit
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Extension of interface

Visualise CAD model
hierarchy
Select & extract sub-

hierarchy
Include empty hierarchy

Direct include of geometry

=R Geometny

@ Solarf B3 Copy

| Broups ]
| Materials Delete
_| Froperties Fbriame.
(- | Radiative caz==

[ | User Defined Conductors

Jim
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e Aims,

— Speed up model creation

— Handle large models

* Model tree now supports

— Cut, copy & paste
— Drag & drop

— Highlight selected shells

Multiple select
— Rename
Recursive delete

» Performance significantly improved

24™ European Thermal & ECLS Software Workshop
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E|'-‘$ FPanel_Sides
i i~ @ PZ_Panel

Recursive Properies...
O"‘ Transfarm (Rel.)...
Display

Unddisplay
Report
& cut
Capy
Delete

Unassign...
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@Iﬂ Combined Finite Element / Lu_

An ITP Group Company ITP Engines UK
Aims,

— Extend analysis capability by combining strengths

— Reduce overall modelling time

Response to user survey feedback

Option to generate FE or LP mesh

— New shell property
analysis_type = "FINITE_ELEMENT*

Thermal nodes at face vertices

’ I 24™ European Thermal & ECLS Software Workshop @Iﬂ
@ﬂ, Combined Finite EIement/Lu_

An ITP Group Company ITP Engines UK

» Radiative analysis performed on true geometry
— Maintain accuracy
— Face based calculation
— REFs mapped from faces to thermal node

» Connectivity,
— Assumed where FE mesh
congruent

e Cls can be used to introduce
contact conductance

— Cls defined between FE — LP

* ACG supports LP —LP &
FE — LP connections

— Visualise “Free Edges”

Engines UK
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@Tp Combined Finite Element / Lun-
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e Supported by,
— Boundary Conditions
— User-defined Conductors
— Groups

Extended pre- & post-
processing

— Shell side

— Analysis Type

— Mesh Displacement
— Free Edges

8 24" European Thermal & ECLS Software Workshop @Tﬂ

@Tp Combined Finite Element / Lun-

Engines UK
An ITP Group Company ITP Engines UK
[ T | =l o Import from Nastran
File Hame: I-DDST.bdf | Erovwse |
Conductive Iterfaces: | -conect — Select Analysis Type
Analysis Type: W it ) )
Scale Factor: g:00 — Conversion of units
Tolerance: 1.0E-4
Output File: ariss. ery Browvze |
e e u * Export temperature map
Rur  Cancel | ) L
E}__“j Result Files
- @ GSG_SAT_.out
- @ GS5G_SAT_POWER-Export. TMD
- @ GSG_SAT_POW =
@ GSG_SAT_POW Post-Process.. :
B ] Warking Files Pozt-Process (Thermhiy)
Boundan Conditions |
:J Initial Temperature Export FE Tempetatures...
,:;l Temperature Delete...
] Heat Load/Unit Area :
;:_] Heat LoadiFace | |
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An ITP Group Company ITP EnglneS UK

 Enhanced model orientation

— Rotation about centre of
displayed model

— Fit to view via “Reset”
— Display of orientation axis

Engines UK
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@Iﬂ NeW Thermal Ste-
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* New thermal steady state solver SOLVCG
— Conjugate gradient iterative method

— Low memory requirements
— Good convergence properties

e Convergence on nodal energy imbalance (RSS)

Moddel Tree  Define Analysis Case |

» Optional convergence on srsss Co. [ =]
global energy imbalance cowam o | s
$CONSTANTS .
$CONTROL e 1
INBNDM = 1.0E-3; . -
INBALR = 1.08-2; |20 B
@ sssaryme.
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« ESATAN-TMS r3

demonstration

; 24 European Thermal & ECLS Software Workshop
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Jim
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e Visualise CAD hierarchy

e Import CAD hierarchy only /
undefined shells

« Rename shell

e Extract sub-component of
CAD model

e Include Geometry option
¢ Model rotation

* Orientation axis

* Recursive delete

« Cut, copy & paste in model
tree

e Multiple select in model tree
» Drag & drop in model tree
* Highlight selected shells

| 24" European Thermal & ECLS Software Workshop
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FE analysis option on shells
Visualisation of “Free Edges”
Right-click menu
Mesh/geometry refinement
Shell side overlay

Display of boundary conditions
on FE shells / Nodes

New thermal steady state
solver SOLVCG

Contour plotting
Remove mesh outline

Jim
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Jire curcent DoV
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« ESATAN-TMS r3
— Import of CAD Geometry
Enhanced Model Tree
Combined Finite Element / Lumped Parameter
Enhanced Model Rotation
— New Thermal Steady State Solver
demonstration
Extension of Post-processing Capability

demonstration
™ 24" European Thermal & ECLS Software Workshop @Lﬂ
@Iﬁ Exten I Post-pro_
An ITP Group Company ITP Engines UK

« Direct response to user requests
Export data file

— Limits chart extended for Group attributes
— Extended chart control

— Display connected nodes

— User-defined Constants

General updates

ngines UK
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@Iﬁ Extension of Post-proces_

An ITP Group Company ITP Engines UK
* Export data file,

— Aim: Ability to calculate derived parameters and
post-process in Workbench.

File Edit Schematic Report Chart o

— Export Data File ST
option x

Filename: [ DELZ_ACASEQLimport,

— Select,
* TMD export file
» Derived attributes
e Time step(s)

* Node data only
option

[¥ Mode Data Only

— Post-process data within Workbench.

Engines UK
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@Iﬁ Extension of Post-proces_
An ITP Group Company ITP Englnes UK

* Request to plot overall min and max
temperature of a Group

— Limits chart extended for Group attributes

— Allows range of an attribute to be displayed
Payload Limits

a0 75 100 128 150 175 200 225 250
Payload - Average Temperature [K] I
Mode:Payload:0000 - Temperature I
Node:Payload:0002 - Temperature I
Mode:Paylead:9003 - Temperature I
rovess reosere [ |

|
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Extension of Post-proce_

Extended chart control,

— Chart title
— Series

* Name

* Line style

* Line colour

» Marker style/font

— Markers On/Off

I

ITP Engines UK

Payload temperature Response

40 475 -
40450
40425
a0 400
0375
40350
40,325 -
40,300
40275
40250
0225
40 200
40.175
40,150
40,125
40.100
40,075
20050

48 Unit2
= Unit1

E

2000 3,000
Time [s]

4,000 5000 8,000

» 24 European Thermal & ECLS Software Workshop

Jim

An ITP Group Company

Extension of Post-proce_

Extended chart control,

— Chart title

— Series
* Name

* Line style

* Line colour

* Marker style/font

— Markers On/Off

I

ITP Engines UK

Payload temperature Response

40475 -
0,450
40426
40,400
40375
40,350
40325
an.300
40276
40.250
40,225
40.200
40175
40,150
0125
40.100
40075
40,050

= Unit2
= Unit1

o 1,000 2,000 3,000

Time [s1
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@Iﬁ Extension of Post-proce33|-

An ITP Group Company ITP EnglneS UK
» Display connected nodes,
— Ability to display nodes connect to given node(s)
» Controlled by conductor filter
 Display all OR only directly connected nodes
2523 3522
Display Connected %2 Display Al 2521 ] o
981 a0c 900 9
L [ Mew Delka Report
[ Hew Dela Repart Display All Connected Modes
Display All Connected Modes Display Connected Nodes
Display Connected Modes
I Group...
& Group... .
. 24 European Thermal & ECLS Software Workshop @Iﬁ
@Iﬁ Extension of Post-proceSS|-
An ITP Group Company ITP Engines UK

» User-defined Constants

— Calculators extended to allow definition of
Constants

» Used in expressions defining further attributes

o | Tools Help Calculator Editor
- IModel Yalidation. .. Node(s)] (Sub)ModeI,l’Group(s_)l Conductor(sy  Constants I
= Customise Toolb._ars_. - Marne
Calculator Editor...
= Gravity
Unit Labels Editor, ., Cpwater |
2= Preferences...

Calculator Editor

N'oda(s)'l {5ubiModslGroupis) C'on_duétnr(s).l Co_nstantsl
Operatar
Tultiply Walue

Argurment 1 Argument 2
CpiWater

Conductor Heat Flow

Engines UK
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An ITP Group Company ITP EnglneS UK

* General updates
— Direct removal of node(s) from Group

— Update to control of colour scale

» Access via toolbar

» Option to display single legend for Nodes / Groups
— Improved menu layout

Saving of all chart settings

Display of value for composite conductors

24 European Thermal & ECLS Software Workshop @Tﬂ
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« ESATAN-TMS r3

Import of CAD Geometry

Enhanced Model Tree

Combined Finite Element / Lumped Parameter

Enhanced Model Rotation

— New Thermal Steady State Solver
demonstration

— Extension of Post-processing Capability
demonstration
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» Display connected nodes
» Colour scale
 Remove node(s) from Group

» Extended chart control
« Limits chart extended for Group attributes

» Export data file
» Post-process derived attributes in Workbench

24 European Thermal & ECLS Software Workshop @Tﬂ
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e Current Developments|
An ITP Group Company ITP Engines UK

« ESATAN-TMS r3

— Import of CAD Geometry

— Enhanced Model Tree

— Combined Finite Element / Lumped Parameter

— Enhanced Model Rotation
demonstration

— New Thermal Steady State Solver

— Extension of Post-processing Capability
demonstration

— Import / Export STEP-TAS

— Ray Visualisation

— Maintenance
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* Import/export geometry from/to STEP-TAS
o OQutput from ESA IITAS project

e Import STEP-TAS definition into Workbench

[ tities Help
i Mastran Converter
Thermal Run-time Monitor ...
B e x|
ESATAMN-TMS to SINDA Converter .. =
SINDA, to ESATAN-TMS Converter . S P AL I
PCESATAN Madel Directary Import.. Mews Process ? T8
ESATAM Madel Impott..

Thermhy
CADConverter Run | Cancel |

Customize. .. 3

M 24" European Thermal & ECLS Software Workshop @TP

Engines UK

An ITP Group Company ITP Engines UK

* Import/export geometry from/to STEP-TAS
e Output from ESA IITAS project

Export from Workbench to STEP-TAS

X
Model Edit Define Geo Model List
O e E| _
Dﬂ Qpen... pEES =
r, . it
I Ciose aigyml 0
| s CiTest
[ » FE_LP_Mesh
a 5 = FELP&cvectiveFECalculated
CRAELY. FELPadvectiveFELPCalculsted
(Remen) D adistive... FELPadactivaLPCalculatsd
Furge Image. . FELP&chvectiveLPFECalculstec -
m Preferences... FELPConductiveFECalculated ,ﬂ
--- hi |
ol Export  Cangel | i Help |
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@TP Import / Export 5-
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e Customer driven requirement

— Critical to control solar rays
— Ability to visualise any solar ray hitting a face
— Tracking solar ray from other surface

146

1098.9173 o
7326115 —

Courtesy of Astrium UK

— Define Group of faces
b 24™ European Thermal & ECLS Software Workshop @TP
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* Record rays on selected faces during analysis

_—
-] Groups
B Materials
| Properties

14 Radiative Cases

E‘. solo_L

LR

B HF
[ User Defin
B | variables
[+ Library

Solar Direct Flux

Solar Absaorbed MCRT
Solar Absaorbed Matrix
Planet & Albedo Direct Flux
Planet & Slbedo Abs MCRT
Planet & Albedo Abs Matrix

— ==
“alickation run

Solar Ray Propagation Reference

» Select face or Group

24 European Thermal & ECLS Software Workshop @!T‘w
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 Post-process results

Display

Solar Ravy to Face: ,_

Solar Rayto Face 2330

™

gines UK
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ITP Engines UK
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e Post-process results
hodel Tree  Post-Process Radistive Results |

BlZRa] — [ e

Post-Process: ISoIar Rary to Face: LI

Face: |2330

Green dot denotes
incident ray

Jim
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» Performance & scalability improvements

» Port to 64-bit Linux
— Built as a 64-bit application
— Requires update of the licence manager, FLEXnet

* Improved Conductive Interface detection

% 24" European Thermal & ECLS Software Workshop @Tﬂ
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« ESATAN-TMS r3 being finalised for release
— Significant development of the product
— Major developments include,
* Interactive geometry build capabilities
» Enhanced process of working with CAD models
* Combined FE / LP analysis
* Enhanced post-processing

. 8 24" European Thermal & ECLS Software Workshop @Tﬂ
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An ITP Group Company ITP Engines UK

* User survey
— Thank you for input
— Analysis of input underway
— Use your input to steer our development

 Congratulations to our competltlon winner

== -

Engines UK

. 24" European Thermal & ECLS Software Workshop @Tp

24th European Workshop on Thermal and ECLS Software 16-17 November 2010



ESATAN Thermal Modelling Suite — Product Developments Demonstrations 133
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www.esatan-tms.com
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