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• What is STEP-TAS?

• What is TASverter?
– Overview

– Running TASverter

• Understanding TASverter 

• Additional Features of TASverter

• TASverter cases

• Current status

• How to get it?
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STEP Thermal Analysis for Space

• Based on STEP standards for the exchange of Product model data

• Provides a tool neutral format for data exchange and archiving of 
Thermal Analysis models and results
– Every thermal analysis model entity can be represented by a STEP-TAS entity
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TASverter is a general converter for Thermal Analysis for Space models

• The only operational and official ESA tool for STEP-TAS based 
model data exchange between European thermal analysis tools 
(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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developed by Alcatel / OpenCascade

Possible future extension

TASverter main module &
STEP-TAS Repository Handler

(largely generated by pyExpress)

thermica_VIF_reader

thermica_SYSBAS_reader

thermica_SYSBAS_writer

esarad_erg_reader

esarad_erg_writer

THERMICA

.SYSBAS

THERMICA

.VIF

ESARAD

.erg

THERMICA
SYSBAS-to-VIF-export

Part_21_reader

Part_21_writer
STEP-TAS

Part 21
.stp

TRASYS_reader

TRASYS_writer
TRASYS

.inp

cigal_reader

cigal_writer

CIGAL
DLL / .so

patran_ses_writer

PATRAN
.ses
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• Interfacing with TASverter is done via command-line

• Options are passed to TASverter to specify the source and destination 
formats
TASverter --from_FORMAT=in_file.XXX --to_FORMAT=out_file.YYY

--from_SYSBAS
--from_VIF
--from_erg
--from_TAS

--to_SYSBAS
--to_erg
--to_PAT
--to_TAS

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

• Usage information is printed when invoking TASverter without 
arguments
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• Following request from users a Beta 
version of a TASverter GUI has been 
developed and it will be soon 
available

• The TASverter GUI translates user 
options to command line arguments

• Messages generated by TASverter are 
printed in the GUI

• Runs on multiple platforms (use of 
wxPython based on wxWidgets)
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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

• Translate tool entities to equivalent STEP-TAS entities (e.g. Surfaces, 
material properties, …)
– The original 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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Writers: Python programs able to write STEP-TAS models to the 
destination tool format

• Translate STEP-TAS entities to equivalent tool entities
– Not all tools support the same features

• TASverter warns the user when a feature is not supported by a tool
– E.g. Cutting operations are not supported by all tools

• 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 a model file in the destination tool format
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• TASverter output
– Information messages for the user reports:

• 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_warnings_number and --all_warnings)

– All the messages are also stored in a log file.
input_file_name.FROMFORMAT_to_TOFORMAT_log
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TASverter is not only limited to model conversion. It may also:

• Generate a report of a model contents in Html format (--report)

• Node Renumbering (--make_renumber_template / --renumber)

• Length unit conversion (--source_length_unit / 
--destination_length_unit)

• Emulating different thermal nodes at two sides of a surface
(--double_sided_gap)

• Inactive Node number specification (--inactive_node)
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• Generate a report of a model contents in Html format containing:
– Model 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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• Node Renumbering Feature:
– There are some steps required to renumber thermal nodes for a model:

1. Run TASverter using the option --make_renumber_template to 
obtain a template for the renumber file

2. Modify the template file to specify the thermal nodes to be renumbered 
and rename it to SOURCE_FILE.renumber

3. Re-run TASverter using the option --renumber

– 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 submodels in the destination format may cause duplication 
of node Ids
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• 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_length_unit and 
--destination_length_unit allow the specification 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 sidesof 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 
--double_sided_gap
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• Inactive Node number specification
– Source model contains radiation blocking surfaces

• E.g. the radiation blocking surfaces in THERMICA models (nrays=0)

– Convert to STEP-TAS:  active_side_type = NONE

– When destination model does not support radiation blocking surfaces:

• E.g ESARAD:
– double sided active surface is created

– solar absorptance = infra-red emittance= 1.0

– Inactive node is assigned to faces of the surface

– Option --inactive_node
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711 thermal-radiative surfaces converted.
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1700 thermal-radiative surfaces converted.

Model hierarchy and coordinate transformations fully retained.
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Original THERMICA .SYSBAS Generated ESARAD .erg
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828 thermal-radiative surfaces converted.
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Cutting operations are not supported in THERMICA

TASverter converts the base surfaces and leaves out the cutting surfaces
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Original ESARAD .erg

Generated THERMICA .SYSBAS

Boolean difference in ESARAD is not 
translated to Thermica but the cutting 

surface is added as comment
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• Finalising 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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Executables for Windows NT/2000/XP, SUN Solaris, SGI Irix and 
Linux can be freely downloaded from:

http://www.estec.esa.int/thermal/tools/tasverter.html

Please provide us with feedback

E-mail: tasverter@thermal.esa.int

Any comments and suggestions are welcome


