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Export Control Information

Section 1 (not applicable in France, please go to section 3)

This document contains Technical Information :
Yes X No O

If No to sectionl: please complete Section 2
If Yes to sectionl: please complete Section 3 as applicable

Section 2 (not applicable in France, please go to section 3)

| confirm the document does not contain Technical Information and is « Not-Technical »
Name:
Date:

Section 3
3a. National and EU regulations Export Control Assessment

This document has been assessed against applicable export control regulations in

X France O Germany O Spain 0O UK O Other:

O and does not contains Controlled Technology? and is therefore « Not Listed / Not Controlled »

O and contains Controlled Technology with export control classification

Note: Any transfer of this document in part or in whole must be made in accordance with the appropriate export control regulations. Prior to any transfer outside

of the responsible legal entity, confirmation of an applicable export licence or authorisation must be obtained from the local Export Control Officer (ECO).

3b. US (ITAR/EAR) Export Control Assessment

& This document does not contains US origin Technical Data (Technology)
O This document contains « Technology » which is controlled by the U.S government under and which has been
received by under the authority of
O This document contains technology which is designated as EAR99 (subject to EAR and not listed on the USML/CCL.)
Note: Any re-export or re-transfer of this document in part or in whole must be made in accordance with the appropriate regulation (ITAR or EAR) and applicable

authorization. If in any doubt please contact your local ECO.

3c. Technical Rater Information

This document has been assessed by the following Technical Rater :
Assessed and classified by: N/A

Date classification completed: N/A

1“Controlled Technology” is defined as any Information necessary for the design, development, production, use, operation, maintenance or repair of export controlled goods. Examples of such
Information are blueprints, plans, diagrams, models, engineering designs, manuals, requirements specifications and instructions etc. If in any doubt please contact your local Export Control
Officer (ECO)
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Systema-4.9.2P2

Overview

Systema - Thermica LTS 4.9.2P2 April. 2024 m

Systema-4.9.2P2 is the maintenance version of the last Long Term Support (LTS) version.

Several bugfixes including:
- A new dialog is used to select files to avoid slowdowns on Windows
- Enabled to keep the link between the model and the material when renaming a material
- Trajectory: "Relative time" kind of date used in Time-Position-Velocity arcs fixed
- Mission: Fixes the event references when opening older versions

Thermica/Thermisol:
- Fixed a bug in the calculation of surface contacts in a model containing moving bodies.
- Fixed a bug where changing the absorptivity value had an impact on Earth IR absorbed power.

- The limit on the number of Surface Contacts that can be applied to the same node has been
raised from 10 to 100

- Fixed a memory issue causing calculation to fail when using lots of sub-models.

All these fixes are also included in Systema-4.9.4

Do not hesitate to send us some feedbacks !

AIRBUS




DEFENCE AND SPACE

4
,Systema

Systema-4.9.4

Overview

49.4

Systema - Thermica 4.9.4 Sept. 2024

Key Highlights:
New Long-Term Support (LTS) Version
Systema 4.9.4 replaces 4.9.2 as the new LTS version.

Platform Support

Now supports RedHat 8.10.

Enhanced Usability

New interface options

Python API improvements

Thermica Improvements
Introduction of a new Emission Source module.
Major improvements in specific items, planet fluxes and solar flux modules.

Bug fixes and performance optimizations across multiple modules.

[

_O-

In the “doc” directory of Systema installation folder you can find the release notes and DID:(OU

know everything about the new versions ! You can also find them on our website !

KNOW ?
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File 10

Modeler Enhancements: Seang PP
New setting to disable automatic 3D opening on file creation.
New option to sort materials alphabetically (right-click menu & default setting).

4 Added scrollbar for discrete scales in 3D views peerperocs ] adoncs |

,Systema

| Enable anti aliasing

Schematic
¥ Enable automatic 3D

Scripting Ttems visibility
Various fixes and enhanced meshing error reporting. ssen o
Material sorting

Alphabetical sorting of materials enabled by default

Python APl Enhancements:
New capabilities to manipulate meshing elements and parameters via API.
Fixes for date conversion, application freezing, and undo/redo functionality after script execution.

Systema-4.9.4

Trajectory and Mission Enhancements:
New inertial frame: True Equator of Date for arcs around Earth (instead of Veis1950 before),
increasing accuracy for ascending node definitions. Note: Minor discrepancies on longitude may
appear when loading older trajectory files.
Added Sun by default in Trajectory for improved visualization.
Fixed event references when opening older versions and anomaly step computations in Mission.

Other Key Updates:
Resolved issues with surface contacts and polygon cutters in models containing moving bodies.
Improved ray-tracing performance in specific scenarios.
Enhanced precision of re-emission rates for Quasi Monte-Carlo methods.
Improved handling of thermostat definitions in non-geometrical nodes
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File Compatibility:
Exports compatible files from Systema 4.9.2 (previous LTS).

g Fixed syntax issues during DCK to ESATAN conversions.

,Systema

Improved STEP-TAS export for better ratio handling.

New TMM export functionality in STEP-TAS.
Systema_4_9_4 A part of the thermal mathematical model (TMM) can be exported with the geometrical model into
a STEP-TAS file.
The exported data are:

- Node properties (node name, capacitance, internal dissipation, initial temperature)

- Radiative couplings

- Conductive couplings
In order to proceed, this converter needs two input parameters being the GMM (geometrical model
in STEP-TAS format) and the Thermisol mathematical model (DCK file).

L ]

Dk ™~ STEPTAS |
oy W Converter TMM
GMM
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Surface Contact
Surface Contact

Surface Contact Ray Tracing Optimization: Thermica | General
SurfaceContact

New option to adjust the number of rays fired per mesh based on ray |[suace contact
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density and mesh area. Previous versions used a fixed 50 rays per . ==

6 mesh; now it's customizable, with user-defined minimum and Conductive Contact Overlead | Rever:
J) maximum values.
System a Raised limit of Surface Contacts per node from 10 to 100. Additional Radiosity e |_esert
Capacitance and Internal Dissipation Improvements: Surface Contact Threshokd veroa J_fpen.
Ability to distribute values of capacitance overload and internal L0 !
System a-4.9 4 dissipatior.] across all selected nodes. instead of _duplicating it. rm— S| v
For capacitance overload, the value is always distributed in T000000 rays/m2

Specific ltems proportion to node geometric area. For dissipation, distribution can Miium number of rays per wesh (Overiood | fever:

be based on geometric area or capacitance. 2000

Maximum number of rays per mesh | Overload | Revert

Capacitance Overload Internal Dissipation
Internal Dissipation

20000

Capacitance Overload

Thermica General
Thermica | General ——

Dissipation
Capacitance
n Dissipation
Casaoltanoe . Type Remove | Revert |
ype L s Unit
el < Power [W] =
mCp [W.s/K] -

Node distribution mode
Node distribution mode

Ak

Distribute dissipation value

L1

Distribute capacitance value .
Node distribution parameter

Geometric area

1

Value Overload

Value Overload
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Systema-4.9.4

Emission source
module

New Processing module.

. °

Current [\ﬁs\gn g H5
Mission o f
Mission data ;’
Emission_Sour |

ce

Accurate modeling of UV/IR fluxes for satellite testing.

Replaces the older Solar Lamp specific item, offering more functionality.
Supports multiple lamp simulations and dual emission (UV & IR).

Ray tracing using Lambert's law or normal direction, with 3D visualization.

Time-dependent flux support and flexible data storage formats (.nwk, .h5).

N

Comparison to Solar Lamp Spe

cific Item >

Solar Lamp Specific item

N

Emission source module

Multiple lamp simulation

Not supported X

Supported v

Dual emission capability (UV & IR)

Either UV or IR

UV, IR or both UV and IR simultaneously

Parametric flux definition

Not available X

Available in .nwk file v

Versatile ray tracing

Ray emission in normal direction only

Ray emission in all directions (Lambert's
law) or normal direction

3D ray visualization

Not available X

Supported 4

Data Storage

Fluxes in nwk file

Fluxes in nwk file, fluxes and couplings in
h5 file

Time-Dependent emitted flux (user
input)

Not available X

Supported (only in the .nwk output, not in
the emi.h5 file) v
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Plan et F|UX€S NeW Featu res. Planet_Fluxes | Common ] General ]
. . . RUN PARAMETERS [ Revert |
Export of direct and indirect absorbed fluxes (albedo and r— D)
p infrared fluxes) now supported in the H5 file. e 3
J) Calculation of direct/indirect planet fluxes dependent on the - -
System 9 albedo and IR computation being enabled. e :
luxes filter
. . . FD.l : Wfr:;
New option to improve faraway planet flux computation by |[Exhausnve contribution from the Box |
Yes s
filtering non-contributing flux directions.
Solar Flux
Systema-4-9-4 Solar_Flux | Common ] General ]
RUN PARAMETERS
SOlar FIUX NeW Features Ray Tracing ] Critical ] Normal ] Low | Flux Computation | Outputs ]
. . . . Direct flux onl
Planet Fluxes and Export direct and indirect absorbed solar fluxes to the .h5 file. — :
|Directfindirect absorbed fluxes
Solar Flux o :
New option to export the Sun angle (angle between the node R Tler ~
Enhancements P port the Sun angle (ang _
un madelling
normal and the Sun direction vector) to the .nwk file. — 5
Sun angle will be stored in arrays labeled SANGXXX for each Solar Flux
node. Solar_Flux | G | General |
Sun angle can be used in transient computations performed by R“""AWFIE“S | —
. Ray Tracing | Critical | Normal | Low | Flux Computation | Outputs
the Thermisol solver. petort o -
Export Sun direction vector
[No 3]

Export Sun constant

m

\Export Sun angle

‘[Yes
Ray display length (Reflection)
2

Ray display length (From Sun) |4
2.5

4

4
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Previous activities

= Definition and specifications = Maintenance version of the current\

& = Redesign of our development Long Term Support (LTS) version
}S : environment with more modern and = On user demand if blocking issue
yS ema more efficient technologies = Scope will be defined according to
% your needs and feedbacks
What's next ? = Software architecture definition
Developments started early October ! \

= New User Interface is drafted

» Focusing on creating a more efficient modeler to significantly reduce both the time and the
cost associated with model definition.

= |mprove flexibility through design process by enabling efficient parametric analyses, allowing
users to quickly adapt to design changes, and making it easier to rerun calculations with
different parameters.

= Enhance result comparison and analysis, providing more intuitive tools for comparing
different simulation outcomes, making it easier to assess variations and draw insights from
the data.
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Conclusion

Systema-4.9.2P2 maintenance Version was released in April 2024

Systema-4.9.2P2 was the maintenance version of the previous Long Term
Support (LTS) version.

Systema-4.9.4 has been released on September 30th

New Long-Term Support (LTS) Version

Systema-4.9.4 replaces Systema-4.9.2 as the new LTS version.

The Emission Source module brings substantial improvements for satellite
testing simulations.

Enhancements across various modules (surface contact, planet, and solar
flux).

Numerous bug fixes and optimizations improve overall usability and precision.

Systema-5.0 developments started early October
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KEEP IN TOUCH

https://www.airbus.com/en/products-
@% services/space/customer-services/systema
or http://www.systema.airbusdefenceandspace.com

ke

systema.business@airbus.com
engineering.software@airbus.com

@ +33 (0)5 31 96 80 00
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Thank you
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