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Topics

 What isSTEP-TAS?

e What is TASverter?

— Overview
— Running TASverter

o Understanding TASverter

» Additional Features of TASverter
 TASverter cases

e Current status

 How to get it?
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What is STEP-TAS?

STEP Thermal Analysisfor Space
» Based on STEP standards for the exchange of Product model data

» Providesatool neutral format for data exchange and archiving of
Therma Analysis models and results

— Every thermal analysis model entity can be represented by a STEP-TAS entity
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What is TASverter? Overview (7))

TASverter isageneral converter for Thermal Analysisfor Space models

» Theonly operational and official ESA tool for STEP-TAS based
model data exchange between European thermal analysistools
(ESARAD, Thermica, Cigal2)

» Currently supporting geometrical model information
» Using STEP-TAS as neutral intermediate representation format

» Fully implemented in Python language following previous positive
experience

* Running on multiple platforms: Linux, Windows NT4/2000/XP,
UNIX (SUN Solaris, Irix SGI)
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What is TASverfer? Overview (2)

THERMICA
SYSBAS-to-VIF-export

developed by Alcatel / OpenCascade

esarad_erg_reader

esarad_erg_writer

thermica_VIF_reader .
- cigal_reader

s cigal_writer

thermica_SYSBAS_reader

A ] TASverter main module &
thi YSBA! t
ermica_SYSBAS writer  |d—__ | STEP-TAS Repository Handler

(largely generated by pyExpress)

patran_ses_writer
--------------- ’ TRASYS_reader d \
5 Part_21_reader

TRASYS_writer

Part_21_writer

Possible future extension

18th European Thermal and ECLS Software Workshop
@esa-_ll"_ﬂ-ﬂll IES@m=sEisn
ShiS S 5-6 October 2004
Mechanical Engineering Deparfment
Thermal and Structures Division Sheet 5

What is TASverfer? Running TASverfer
(1)

 Interfacing with TASverter is done viacommand-line
» Options are passed to TASverter to specify the source and destination

formats
TASverter --from FORMAT=Iin_file. XXX --to_FORVAT=out file.YYY
--from_SYSBAS --to_ SYSBAS
--from_VIF --to_erg
--from_erg --to PAT
--from_TAS --to_TAS

» Other options can be passed to TASverter to refine its behaviour

» Usageinformation is printed when invoking TASverter without
arguments
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What is TASverfer? Running TASverfer

(2) =
File Help
Files:
. Madel File Madel Type
* Following request from users a Beta Fon  [scornsveeas | smwse |[Emmcasveees /]
version of a TASverter GUI has been S > coL0- Siovse J[E5ARE ory 1
. . -Settings:
developed and it will be soon 2o | Sewes Langinont [ 4
. ~ Print &l Warnings el o
a\/al I abl e A Limit Mumber of Printed Wamings .D R e ——d
It ! nactive MNode - -
° The TA S\/erter GU I trang aI% u%r =7Numtnar of Warnings: [1p ‘mactwe Mode Identifier | 99995 |
. . rEmulating Double Side Activity— ~Metwork Node Renumbering >
options to command line arguments Ot Sost G oo | st
TR ~ i - Renumber Nodes
e M essages genera[aj by TASverter are | I Hinl Repart Generation + Make Renumber Tempiate
. . ctions- .
printed in the GUI e —
* Runs on multiple platforms (use of (o s el etrence) — f
- maximum node (D 96227
WX Wthon bmj on WXWI dgas) General ting ESARAD erg data from STEP-TAS repository ...
Start writing the ESARAD erg file ..
Completed writing the ESARAD ery file
TaSverter completed succesfully.
Elapsed time is 3.8 seconds 7‘
I
@ e S a 18th European Thermal and ECLS Software Workshop
=TI THIINIIED@EEIEn 5‘60Ct0b8r2004
Mechanical Engineering Deparfment
Thermal and Structures Division Sheet 7

Understanding TASverter (1)

Readers. Python programs able to read models in the source tool format

» Parse the model definition based on:
— Information in user manual of tool
— Reverse engineering of undocumented features (many test cases)
» Check validity and consistency of model data
— Many checks are done, but source file correctness is assumed
« Trandatetool entities to equivalent STEP-TAS entities (e.g. Surfaces,
material properties, ...)
— Theoriginal model hierarchy is converted fully to STEP-TAS

NB: Tool developers do not need to parse the file. They can just export
to STEP-TAS from its own data models (e.g Cigal)
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Understanding TASverfter (2)

Writers. Python programs able to write STEP-TAS models to the
destination tool format

» Trandate STEP-TAS entities to equivalent tool entities
— Not all tools support the same features

» TASverter warns the user when afeature is not supported by atool
— E.g. Cutting operations are not supported by all tools

o TASverter provides alternative solutions in some cases
— E.g. Renumbering may be helpful for tools not supporting thermal submodels

 User intervention may be required
» Create amodel filein the destination tool format
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Understanding TASverfter (3)

* TASverter output
— Information messages for the user reports:
e Source & destination files and options passed to TASverter
» Operations being performed by TASverter (reading, converting, writing)
— Reporting abnormal situations
» Warnings:

— Situations that do not prevent TASverter from converting the model but may affect the
result (e.g. non-supported features, value corrections)

* Errors:
— Situations that prevent TASverter from converting the model. The execution is halted.
— The amount of reported warnings of a certain type may be controlled (options
--max_war ni ngs_nunber and--al | _war ni ngs)

— All the messages are also stored in alog file.
i nput _file_name. FROWORMAT t o TOFORMAT | og
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Additional Features of TASverter (1)

TASverter is not only limited to model conversion. It may also:
» Generate areport of amodel contents in Html format (- - r eport)
* Node Renumbering (- - nake_r enunber _tenpl ate / --renunber)

» Length unit conversion (- - source_l ength_unit /
--destination_|length _unit)

» Emulating different thermal nodes at two sides of a surface
(--doubl e_si ded_gap)

 Inactive Node number specification (- -i nact i ve_node)
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Additional Features of TASverfter (2)

» Generate areport of amodel contents in Html format containing:
— Mode summary

* Number of Face Sets, total active and inactive surface area, number of
thermal nodes meshed...

— Model Hierarchy: Geometrical models and submodels, face sets description...
— Network Model: Description of each node in the model
— Option - -report
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Additional Features of TASverter (3)

* Node Renumbering Feature:
— There are some steps required to renumber thermal nodes for a model:

1. Run TASverter using the option - - mrake_r enunber _t enpl at e to
obtain atemplate for the renumber file

2. Modify the template file to specify the thermal nodes to be renumbered
and rename it to SOURCE_FI LE. r enunber

3. Re-run TASverter using the option - - r enunber
— Renumbering can be used e.g. for:

» Work around whenever the node numbers in the source model are outside
the supported range of the destination format

» Unsupported submodelsin the destination format may cause duplication
of node Ids
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Additional Feafltures of TASverter (4)

» Length unit conversion for source and destination model
— Conversion will be automatically made by TASverter
— Length units accepted are metre, centimetre, millimetre, inch and foot

— Options --source_| ength_unit and
--destination_|ength _unit alow thespecification of the length

units
« Emulating different thermal nodes at two sides of a surface
— Some tools do not allow different thermal nodes at the two sides of a surface
— TASverter solves this by defining two surfaces separated by a (small) gap

— The size of this gap may be specified using the option
--doubl e_si ded_gap
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Additional Features of TASverter (5)

 Inactive Node number specification
— Source model contains radiation blocking surfaces
» E.g. theradiation blocking surfacesin THERMICA models (nrays=0)
— Convert to STEP-TAS. active side type=NONE
— When destination model does not support radiation blocking surfaces:
 EQESARAD:

— double sided active surface is created
— solar absorptance = infra-red emittance = 1.0
— Inactive node is assigned to faces of the surface

— Option- - i nacti ve_node
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TASverter Cases (1)
THERMICA 1o ESARAD

System

711 thermal-radiative surfaces converted.
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TASveriter Cases (2)
THERMICA o ESARAD

Session Aile | Configuration  Processing Pt Select  View  Appications 7 |
=l mmnl soml o2l LTS ] el el =l ’?l
Configuration View sl

>> 3D View 2x

. Reclative Cas eraHelp

e 2@ Aducve B O RERe OB PO = 0

= a§ Z;m:aunm [F] |t

ADB (SIDE

I

ADB (SIDE
&

[ CABLEAD

[T

CABLE AD

antenna - AnTENNA

ANTENNA

ANTENNA

ANTENNA

ANTENNA

ANTENNA

RDS : DELT

RDS : A SUR

v
z X

IV s

[ Modes.

¥ Assambly fwes

System

Clear Table

Faoe | Nedo | G | Shollane| Tyee | Ad | epdosvapdoss ]

[ l
FStart| 8 Conmand Fronpt - sarad [[#4 ESARAD - Visualisation

1700 thermal-radiative surfaces converted.

Model hierarchy and coordinate transformations fully retained.
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TASverter Cases (3)
THERMICA 1o ESARAD

INDER
N s SO <1.1.1.1.4.4.25",
.70000000000000e—002,

<1.1,1.1.4.4 2> ANTENHA LAT MAIH BODY radius . 7.70000000000000=-002
SIHFO COLOUR=ELUE neE nn”
$C_PROPERTY e - 3.600000000000000.003
C_COATING=PSG 120_FD cold angmin = 0.00000000000000e+000,
$TSHAFE CYLINDEE P1=( 0. S0, —4.380) & sudsl - CACTIVES.
P2={ 0, 0, —4.400) & : :
P3={ 0.155. 0. -1.380) & oprl ) I EaggthFhceld
DIAH=0.154 ndeltal = 1,
WODE=(1.1) ELEM=(1.1) SIDE=POS colourl = "ELUE".
$THERH NAME=(9966) solour2 = JELUE',
$AKIS TRAX=0.04 TRAY=-0.333 nodes? = 1.
ratiol = 1.000000,
ratioZ = 1.000000,
€1.1,1.1.4.4. 3> ANTENNA UPP MAIN BODY thisk = 0.0):
SIHFO COLOUR=BELUE ol_1_1_1_4_4_2s01 =
$C_FROPERTY " ROTATE (cbject_name = ol _1 1 1 4 4 2s01,
C_COATING=FPSG_120_FD cold % ang = 1.80000000000000e+002,
STSHAPE  DISC  P1( L 0 Ak S-ahg = 0 00D000000N0000S4000)
P3=( 0 155, 0, —4.400) & Dl_l?}%i}l@iﬁfz?né'= 1.1.1.1 4.4 2501
DIAM1=0.154 DIAMZ?=0. 045 object name = ol 1 11 4.4 s0L,
MESH  NODE-(1/1) ELEH-(1.1) SIDE-FOS TSt D bR
gg%gﬁ ?gggjéggngR}W- 0 133 z_dist = —4 38000000000000=+000) ;

ol_1_1_1

1.1 1.4 4.2 =
TRANSLATE (object_name = ol_1_1 1 4 4 2

= dist = 4.00000000000000=-002,
woA = N ANNAAAANANAANAASLnnn

| Original THERMICA .SYSBAS Generated ESARAD .erg
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TASverfter Cases (4)
ESARAD fo THERMICA

,
P g

System

I 828 thermal-radiative surfaces converted.
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TASverter Cases (5)
ESARAD 1o THERMICA

®
system

Cutting operations are not supported in THERMICA

TASverter converts the base surfaces and leaves out the cutting surfaces
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TASverfter Cases (6)
ESARAD fo THERMICA

4 PRGMM _EXT.erg - KWrite - B i = (o) ]
FEile Edit View Bookmarks Tools Senings Help

File Edit Search Preferences Shell Hacro Mindous

Help

NG GE Q@ 9o P & g | e T Sremieront cuttingShell, Seeiticrort 0 outsectizrord 1

+# VARNTHG

i . # Face_set SectirrorD is of type TAS boolean difference_face_set.

SHELL SecMirrord; # No nethod avsilable £o convert a TAS hooledn differsnce face set to SYSEAS
SecMirror0 = SecMirror0_0 - CutSecMirroro_1;

! # The base_face_set will be converted
# The cutting half_space will also he converted, but the resulting imput is comne
SHELL SecMirrori_o; WU il
e

g S8TS T, -7 445400740703100- 01
File Edit Search Preferences Shell Hacro Mindows

D

)
DIRE = ¥ 400, 00)
BEEY -( 30000000000000EL00, 1 O00GODDOOB0OD0E.05, O D00B0G0DRO0ONDE D)
DIRz -( (0.00000000000000E+00, 0.00000000000000E+00, 1.00000000000000E+00)
5 = 5 $TSHAPE
<2, 1,2, 1> SecMircord CuttingShell Seeiirror( 0 CutSeciirror( 1 SPEERE P1 0.00000000000000E+00, 0. 0000000000000CE+00, 0. 00000000000000E+00)
)
# WARNING:

0.00000000000000E+00, 0. 00000000000000E+00, L. 00000000000000E +00)
i} , O +00)

1.48989794855664E+00
0. 00000000000000E +00
0. 00000000000000E +00
3. 60000000000000E+02
. 1) NaME=( 4170, 0) SIDE-BOTH

# Face_set SecMirror( is of type TAS_hoolean difference_face set
# No method available to convert a TAS_boolean difference_face_set to SYSBAS.
# The base face set will he converted

# The cutting half space will also be converted, bukt the resulting input is commented ouk.

ANGLE!
THESH NODE={(

SINFO COLOUR=CYAN

[[Line: 17358 cal: 17 INS NORM 1
= = #¢2,1,2,1,2> CutSecMirror0_1
.. * $AXTS ORIGIN= +00, 0 +00, -1.43080 +00)
1,00000000000000E+00, 0. 00000000000000E+00, 0, 0000000000000CE+00,
Orlglnal ESARAD .erg ; g%% o il D[IEIDD[IEIDD[IDDDD%*DDJ 1 EIEIEI[IEIEIEIEIEIEIEIEI[IEIEv[IEI, 0 EIEIEIEIEIEI[IEIEIEI[IEIEIEIE¢EIEI§ \
+ DIRZ =( O +00, O +00, 1
H
+ STSHAPE
* CYLINDER P1 =( 0 00, 0 o +00)
* P2 =( 0 00, 0 2.07979580711327E+00)
# B3 ={ 1.0 L0 0 }
# DIEM = 2 QEBEDBDDDDDDDDE 01 ’
+ ANCLE1 = 0. 00000000000000E+00
# ANGLEZ = 3 60000000000000E+02 /_,
Boolean difference in ESARAD is not = :

translated to Thermica but the cutting

Gen SYSBAS
surface is added as comment
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Current sfatus

* Finalisng STEP-TAS protocol
» Reviewing, updating and documenting TASverter software

* To be started next year:
Conversion of kinematics and analysis case definitions
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How fo get it?

Executables for Windows NT/2000/XP, SUN Solaris, SGI Irix and
Linux can be freely downloaded from:

http://www .estec.esa.int/thermal /tool s/tasverter.htmi

Please provide us with feedback
E-mail: tasverter@thermal .esa.int
Any comments and suggestions are welcome
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