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Abstract

The EarthCARE spacecraft has electronics boxes for the ATLID, BBR and MSI instruments which
were produced by TAS in the UK and STFC RAL Space. The ATLID ACDM was thermally tested.
It was found that the thermal design and ESATAN model needed updates to help components meet their
derated limits. Various aspects of electronics design were investigated, looking at similar units (such as
Cryocooler Electronics) and consulting with other engineers. Attempts were made to auto-generate more
detailed 3D FE structure sub-models rapidly to improve predictions.
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Abstract
The EarthCARE spacecraft has electronics boxes for the ATLID, BBR and MSI Instruments that have been produced by Thales 
Alenia Space UK (TAS in the UK) and RAL Space. The ATLID Control Data Management (ACDM) Unit was tested and it was 
found that the thermal design and ESATAN model needed updates to help components meet their derated limits. Various 
aspects of electronics design were investigated, looking at similar units (such as Cryocooler Electronics) and consulting with 
other engineers. 

Attempts were made to auto-generate more detailed 3D FE structure sub-models rapidly to improve predictions. 

EarthCARE
Credits: ESA–P. Carril, 2013 ATLID Control Data Management (ACDM) Unit

Thermal Modelling of EarthCARE Instruments’ Electronics Boxes 169

31st European Space Thermal Analysis Workshop 24–25 October 2017



3
30.11.17

© 2017 Thales Alenia Space UK Ltd THALES ALENIA SPACE OPEN

Table of contents
Abstract & Thales Alenia
Space UK Introduction

ACDM Unit Design
ACDM Description

Design & Model Changes
Changes from CDR to Flight Model

Thermal Balance Test
Requirements and test cases
Sensor instrumentation

Model Correlation
Correlation factors, conductance, PCB, 
Match to ECSS levels

Lessons Learned
Wedge-Loks, Component Location on 
metalwork, PCB modelling, FE use, 

Electronics Box Configurations
Trade off of needs for mechanical, thermal, 
electronics and assembly designs

Conclusion and Further Work
Qualified Flight Hardware Delivered
Process Development
Other software options 

FE Thermal Modelling Trials
Software used
CAD to thermal geometry

4
30.11.17

© 2017 Thales Alenia Space UK Ltd THALES ALENIA SPACE OPEN

An Introduction

Thales Alenia Space UK
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employees
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ACDM = ATLID Data Control Management

ACDM Unit Design
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ACDM = ATLID Data Control Management

ACDM Unit Design
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ESATAN-TMS model views

CDR Model

Flight Model

Design & Model Changes
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FE Thermal Modelling Trials
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Side Panel Example

FE Thermal Modelling Trials
CAD View Side of unit: e-Therm View Side of unit: ESATAN View

3D FE 2D FD
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Thermal Balance Test

Minimum 
Qual/Accept

Design Maximum
Accept/Qual

‐20    /   ‐15 ‐10 to   +50 +55      /   +60
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ACDM - ATLID Data Control Management Unit Description

Model Correlation
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Some lessons learned from ACDM 

Lessons Learned
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Some lessons learned from ACDM 

Lessons Learned
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Electronics Box Configurations

Modular Stacked BoxBox with 6 panels
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Conclusion and Further Work

EarthCARE view. Credit: ESA
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