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Space Rider Mission 
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Space Rider (ESA mission) will be Europe’s first reusable space transportation 
system. It is intended to be launched from Europe’s Spaceport in Kourou, French 
Guiana, using Vega-C launcher. 

It should reach and stay in orbit as long as required to perform the payloads 
operations, deorbit and reenter performing a ground landing to return payloads to end 
users and be refurbished and reused for the next mission. 

The duration of the low-orbit stay would be roughly two months, within which 
experiences inside its cargo bay will allow technology demonstration and benefit 
research in pharmaceutics, biomedicine, biology and physical science. 

At the end of its mission, Space Rider will return to Earth with its payloads and land 
on a runway to be unloaded and refurbished for another flight.

https://esamultimedia.esa.int/docs/space_transportation/Space_Rider_factsheet_HiRes_ok.pdf



Beyond Gravity Contributions
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Configuration and SAW geometry
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SAW stowed configuration

SAW deployed configuration



Geometrical Mathematical Model
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The GMM has the following variants: 

- SA deployed 

- SA stowed 



External RTMMs
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SADM RTMM 

SC RTMM 



Panels modelling
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Yoke modelling
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Hinges modelling
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Root hinge modelling (1)
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Root hinge modelling (2)
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HDRM modelling
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Base HDRM Modelling
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Harness and cables modelling
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Connector modelling
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Loads definition: Aerothermal flux modelling
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Aerothermal flux applied to 

the +Z exposed surfaces of panels, yoke, HDRM and hinges



Loads definition: Plume modelling
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Environmental loads and boundary conditions
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Environmental loads: solar flux, Planetary flux and Albedo, 

were automatically generated through ESATAN 

boundary condition setup for deployed case 3 Stowed case AVUM external structure boundary nodes



Power drain modelling
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Power drain was applied as a 

negative heat power QR (for 

deployed) or QI (for stowed) 

function of temperature.

This power is applied for all the solar cells nodes 

only of all panels for the deployed configuration and 

the outermost panels of the stowed configuration.

 

For the stowed case, the power drain is applied only 

on the outermost panel solar cells, as the others 

have no or negligeable view with the sun. 

It is an applied QR on the solar cells defined as 

follow: 



Harness dissipation
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The harness dissipation was applied as a QI (for deployed) constant value spread 

evenly on the back panel nodes in agreement with LDO. The amplitude of the 

harness dissipation varies depending on the panel and depending on the case. 



Analysis cases
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Case 4 orbit



Margin philosophy
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from ECSS-E-HB-21-03A15 

acceptance and qualification margins have been assumed and considered to 

establish the allowable temperatures, as follow: 

- 5K acceptance margin 

- 5K qualification margin 



Results (1/3)
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Results (2/3)
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Case 5 temperature map at 1530s 

Case 2 temperature map (time =4000s coldest map) 



Results (3/3)
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Case 1 temperature of solar cells nodes 



Conclusion and way forward
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• Model and analyses allowed to assess the ranges of 

temperatures for all components 

• Thermal maps provided to the mechanical team for thermo-

elastic distortion analyses

• Thermal modelling correct validation only through thermal testing

• Any other ways of modelling and improvements? 



Thank you for your attention!

For further information or questions, please contact me on:

adeeb.nazeeruddin@beyondgravity.com



EXTRA  slide Model organisation
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The Thermal model consists of:

 

• A Geometrical Mathematical Model (GMM) (.erg.file) 

• (.dat) files containing the arrays, the couplings, the 

capacitances (MCP), the nodes declaration, the constants 

and subroutines used, all gathered in a folder named 

“COMMON” 



EXTRA  slide  TMM files
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Extra slide: Skeleton file

31



EXTRA  slide  Model Verification 
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There is no automatic way to verify the GMM and TMM. 

However, the following steps have made it possible to 

detect and eliminate errors: 

- visualization of all surface and nodes properties in the 

GMM 

- use of automatically generated data everywhere possible 

- use of declared constants for computation of couplings 

and capacities 

- analysis of results (temperature distribution, heat flux 

balance) 
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