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Abstract

In the late 90’s, the European Space Agency "ESA" started the development of an information exchange
standard for space thermal analysis models. This standard was based on ISO 10303, which is informally
known as STEP "Standard for the Exchange of Product model data". The new standard was named
STEP-TAS "Thermal Analysis for Space". Since then, STEP-TAS development has been completed.
The standard has been documented and extensively tested

Recently, STEP-TAS has been implemented into Maya’s TMG family of products, which includes NX
I-deas TMG, Femap TMG and NX Space Systems Thermal. This new capability greatly simplifies
thermal model exchange between Maya’s TMG family of products and other thermal analysis packages.
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TASTMG project:
Exchange of TMG Thermal Models via STEP-TAS

Mouloud Bourbel
Maya Heat Transfer Technologies Ltd.
Mouloud.Bourbel@mayahtt.com

24th European Workshop on Thermal and ECLS Software

Agenda

» Description and Implementation of TASTMG project
» Validation & Testing of TASTMG Implementation

~ Demo of TASTMG Integration in NX Space Systems Thermal
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History of STEP-TAS /Thermal Model Exchange in TMG

- Initial ideas for STEP standard for exchange of thermal models ‘

1995
Development of STEP-NRF & STEP-TAS
1997
1998 STEP-TAS v1 and implementation prototypes ‘
2000 Industrial Implementation of STEP-TAS. ‘
STEP-TAS interface for TMG
Not successful: Complex, performance and memory issues
2002 Development interface to TSS, ESARAD &THERMICA
Successful, but painful: 6 interfaces, different solver languages

Simplification of STEP-NRF & STEP-TAS
pyExpress compiler, code generator, TasVerter
Open source STEP development toolkit
Formalization under 1ISO

Full Industrial implementation

Industrial Implementation of STEP-TAS.
TASTMG project
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~ Objectives of TASTMG project

» Implement STEP-TAS Import / export Facility with in TMG
family of products.

»~ Validate & Test the implementation.

~ Create TMG part of the public STEP-TAS acceptance testsuite.

Getting Started

» Learning the STEP-TAS Standard.
~ Evaluating STEP-TAS tools.

~ ldentifying the best implementation approach:

- No brainer: Implement using C++ language / STEP-TAS C++ SDK.
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- STEP-TAS C++ SDK

» Developed by CSTB under ESA contract.

» We used version 1.0 RC4. “

~ STEP-TAS C++ SDK

» Developed by CSTB under ESA contract.

~ We used version 1.0 RC4. b e ot
ot ‘ bk ke
LightCpp STEP-TAS SDK = = o crder e

TAS ARM
SUPPORT
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| TASTMG Architecture

TASTMG IEF
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‘ Data Validator I

~ Supported Items: FE Models

Ideal Part
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Supported Items: Primitive-based Models
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» Mass Density
» Specific Heat
» Thermal Conductivity

» IR Emissivity / Solar Absorbtivity
»~ IR & Solar Reflectivity

~ IR & Solar Transmissivity
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NX SPACE SY'STEMS THERMAL
File Type

Radiation Model Type

NX Space Systems Thermal — User Interface

,T Import Simulation W

Input File
——————|ESARAD

Radiation Model ol NX SPACE SYSTEMS THERMAL
Step-Tas Eva File Type Radiaticn Model W
158 Radiation Model Type Step-Tas Fv]
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~ In-house Validation & Testing

Round-Tripping Validation

TasValidate STEP-TAS BagheraView
Textual Validation lI Visual Validation

TasVerter

]
|

Some of Testing Models
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~ More Testing Models
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~ More testing models
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~ Off-site Validation & Testing ’

Hosted by EADS Astrium

Environment
» |-deas TMG version 12m1/ TASTMG beta rev.100225
BagheraView-422
TasValidate-v6
TasVerter r2008-07-08
ESATAN-TMS r2 (including Esarad)

V V VY

Textual Validation Visual Validation

[ TasValidate H STEP-TAS H BagheraView ]

~ Validation — Exchange of different geometries

e 2-dimensional geometry models

. Triangle 002, 003, 004, 005
L Disc 102,103, 104, 105
L Rectangle 112,113, 114, 115, 900
* 3-dimensional geometry models
- Box 400, 401, 800
L] Cylinder 202,203
L] Discus 300
. Cone 500, 501
- Sphere 620
? . Paraboloid 700
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Validation — Exchange of different Meshes

» Element Family

. Lumped Mass UpperStage
L] Beam UpperStage
. Thin Shell All modeles
. Solid UpperStage
* Element Order (Thin Shell)
. Linear 002,004, 102, 104, 112, 114, 202, 300, 400, 401, 500,
501,620, 700, 800, 900, UpperStage, PCB
- Parabolic 003,005, 103, 105, 113, 115, 203, 800, 900, UpperStage
* Element Topology (Thin Shell)
- Tria 002,003, 102, 103, 112, 113, 202, 203, 300, 401, 500,
501,620, 700, UpperStage
. Quad 004, 005, 104, 105, 114, 115, 400, 500, 620, 700, 800,
900, UpperStage, PCB
* Free Meshing 002,003, 004, 005, 102, 103, 104, 105, 202, 203, 401,
804, UpperStage
* Mapped Meshing 112,113, 114, 115, 300, 400, 500, 501, 620, 700, 800,

801, 804, 900, UpperStage, PCB

Validation — Materials & Physical Properties

e Material Type

. Isotropic All models
. Anisotropic 800
. Orthotropic 800, UpperStage
e Material Property Types
. Null Property UpperStage
. Constant 800, UpperStage, PCB, all others
= Table 800, UpperStage
. Functions 800
e Physical Properties 800, 801, 804, UpperStage, PCB
e Active and Passive Side definition 900
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If clicking on the picture above does not run the movie then try opening the file

‘movies/TasTmgRoundTrip.html” manually.
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If clicking on the picture above does not run the movie then try opening the file

‘movies/HessiSatExport.html’ manually.
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If clicking on the picture above does not run the movie then try opening the file
‘movies/IISImport.html” manually.
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If clicking on the picture above does not run the movie then try opening the file
‘movies/SojournerExport.html’ manually.
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TASTMG v1.0 was released in NX7.5.0
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