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Abstract

ESATAN-TMS provides a powerful and integrated thermal modelling environment. Last year saw a
major evolution of the product’s analysis capability with the introduction of the functionality to perform
a combined finite element / lumped parameter analysis. Developments this year have continued on
improving the modelling process, focusing on reducing the overall modelling time. This presentation
outlines the developments going into the new release of the product.
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Introduction 

 
– Provide a complete and effective thermal modelling 

environment 
• Functionality to meet your current & future modelling 

requirements 

• Provide a high-quality and fully validated product 

– Efficient end-to-end integration within a multi-
disciplinary engineering environment 

– Backing this up with professional customer support 
services 

 

• Our vision remains unchanged, 
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Introduction 

— Integrated Modelling Environment 

— Time & Temperature Dependency 

— Time Dependent Steering 

— Shell Assignment 

— Non-orbital Analysis 

— Extension of Picking 

— Coordinate Output 

— ESATAN Double Precision 

— Transient Solver Improvements 

— Performance & Scalability 

— User-defined Feature Requests 
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— Support for Groups 
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— Performance & Scalability 

— User-defined Feature Requests 
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Introduction 
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— Integrated Modelling Environment 
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— ESATAN Double Precision 
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— Improved Import of CAD Geometry 

— Combined FE / LP Analysis 

— Enhanced Model Tree Component 

— New Conjugate Gradient Thermal Solver 

— Contour Plotting 

— Extension of Post-processing (ThermNV) 

— Post-processing ThermNV derived data 

— User-defined Feature Requests 

—Performance & Scalability 
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r2 r3 r4 
— Improved Geometry Modelling    

— Performance Enhancement 

— Face-to-Face Conduction 

— Wavelength Dependency 

— Axisymmetric Analysis 

— User-defined Feature Requests 

— CADbench 
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Agenda 

• New features in ESATAN-TMS r5  

• Conclusion 

• Beyond ESATAN-TMS r5 

• Live Demo 

• Coming Events 
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— New Conjugate Gradient Thermal Solver 

— Contour Plotting 

— Extension of Post-processing (ThermNV) 

— Post-processing ThermNV derived data 
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ESATAN-TMS r5 

r3 

2011 2012 2013 2014 

r4 
— Improved Geometry Modelling    

— Performance Enhancement 

— Face-to-Face Conduction 

— Wavelength Dependency 

— Axisymmetric Analysis 

— User-defined Feature Requests 

— CADbench 

r5 

— CADbench 2012 

— Pre-processing modelling enhancement 

— Support for surface planet modelling 

— Performance & Scalability 

— Conductor Interfaces  

— Post-processing improvement 

— General user-requests and maintenance 

30 Nov 
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CADbench 2012 

• CADbench has been updated in line with SpaceClaim 
2012 

• Support for 32-bit and 64-bit platforms 
• Improved capabilities to repair and prepare CAD 

model 
– new FixCurve ribbon 
– Extended midsurface capabilities 

• Increased Move functionalities 
– X,Y,Z & Radial move 

• Significant performance      
improvement 
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Modelling enhancement 

• Define Vector User Interface 

e.g. Definition of Radiative 
Case True Anomaly and 
Planet Temperature map 

• Description for Material & Optical Properties 
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Recursive Shell Properties extension 

• Redesigned user interface 
– Vertical properties table format 
– Visibility & selection of shells 
– Consistent with Define dialog 

 

• Global editing of mesh properties  
mesh density & mesh spacing 
 

• All shell property attributes now 
available 
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Picking table extension 

• Picking now extended to pick Shell and Point data 
– Controlled by Pick Mode 
– Point data includes Thermal Nodes 
– Result of current plot presented, e.g. Temperature 
– Average Face value given for FE Faces 

Pick Shell, 
Face or 
Point data 

Temperature of Face 
or Point 

– Control of table columns provided 
– Any attribute can be presented 
– Order of columns can be controlled 
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Planet surface support 

• Requirements 
– Simulate a model on the Planet surface and take into 

account heat fluxes with respect to the Planet / Sun 
position throughout the day 

– Model an array of solar connectors, focusing the solar 
rays to a single focus point 
 

• Extension to the Radiative Case / Assembly definition 
– New option “Planet Surface” 
– Multiple Pointing directions 
– Pointing to the “bisecting angle” 

Courtesy of Astrium UK 
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Planet surface support 

Planet Surface Radiative Case 
• Model on the planet surface 
• Include heat fluxes 

– Position on planet surface 
– Sun position throughout the day 

• Select Radiative Case Type 
 

• Enclosure option is the Ground Case where heat fluxes 
are not included 
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Heliostat Application 

Modelling a solar power station 
• Each assembly defines its 

own focus point 
• Point to the bisecting angle 

between the Sun vector & 
focus vector  

 

bisector Focus point 
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Performance & Scalability 

• Our vision is to provide a complete and effective 
thermal modelling environment 
– Models are becoming larger & more detailed 

– Ability to perform a hybrid LP / FE solution 

– Integration with CAD / FEM 

– Performance is critical 

• On-going activity to improve                
performance & scalability 
– Replacing / rewriting of                

components 

– Optimisation of code 

– Development of new methods 
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ESATAN-TMS Radiative Performance 

• Radiative performance is critical as model size 
grows 

• Another approach to performance is making use of 
multiple cores on a machine 

• Extended Radiative to allow processing on multiple 
cores 

• Environment variable        
“OMP_NUM_THREADS”                
to control number of cores                                            
used 
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Capability now extended to handle curved interfaces 

Conductive Interfaces 

– Defines the conduction path 

Conductive 
Interface 

Lumped Parameter Shells 

GL - Linear 
Conductors 

• What is a Conductive Interface (CI)? 
– Defines the interface between shells 

Courtesy of Astrium Launchers 
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Conductive Interfaces 

• Process for defining a CI 
– A CI is defined between 2 Shells, with a common 

Start Point & End Point. 
– Interfaces between LP Shells or between LP and 

FE Shells. 

 

– Equation of edge used to detect the interface 
• No requirement on congruency of the mesh 

 

– For interfaces between FE Shells  
• Meshed using linear Quads & Tris 
• Interface assumed if the mesh is congruent. 
• CI can be defined to “break” the mesh, e.g. to 

add a contact resistance 

Two curved 
interfaces identified 

between the same two 
Shells 
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Conductive Interfaces 

• Automatic Conductor Generation 
– Algorithm uses the model tolerances 

POINT_COINCIDENT & POINT_COLINEAR 
• Real Variables 
• Default to 1.0E-4m 
• User definable 

 

– AutoGenerate CI option extended 
for Curved Interface 

 

Process 
Conductive 
Interfaces 
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Conductive Interfaces 

• Manage CI through the Process CI dialog 
• Visualisation displays the interfaces for displayed shells 
• CI selection through the Visualisation or the dialog 

• Connect Type 
– Not Processed, Not Connected, Contact & Fused 
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ESATAN-TMS Thermal Performance 

• Improvements to thermal solvers over previous years 
 

• Focus on fluid solvers 
– Performance improvements mapped to fluid solvers FGENSS & 

FGENFI 
– >3x improvement seen for fluid models containing a large thermal 

network. 
– FGENFI default changed to quasi-transient 

• QTRSOL = ‘Yes’ 
• Hydraulic steady state (P & M) 
• Transient thermal solution (T) 

 
• Identified & removed loop constraints (in ≈800 routines) 
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Post-Processing Improvements 

• Post-processing of results using ThermNV 
• ThermNV improvements for ESATAN-TMS r5 

– Control of display of Conductors displayed 

Right-click Menu 

Display List 

New Conductors Tab 
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Post-Processing Improvements 

• Conductor Filter cut-off value 
– Another way of controlling the display 
– Don’t display conductor below the cut-off value 

 

Useful for directional 
dependent quantities 
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Post-Processing Improvements 

– Improvements to the Chart Legend 

• Legend now a 
scrollable list 

• New toolbar icon 
• Separate graphic 

in batch report 

Both Line 
Chart & Min-
Max Chart 
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• All products are now supported on 64-bit platforms 

• PRNCVS has been extended to output 100,000 

columns 

• ThermNV grouping facility significantly improved 

• Shell Attributes in ESATAN-TMS Workbench have 

been updated 

• Bug Fixing 
 

General user-requests & Maintenance 
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Conclusion 

• Continued focus on overall modelling process 
• Major developments, 

– CADbench 2012 
– Modelling enhancement 
– Curved Conductive Interfaces support 
– Multi-core support for radiative calculation 
– Support for surface planet modelling 
– Post-Processing improvement 

 

ESATAN-TMS r5 release date 30 Nov 2012 
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Beyond ESATAN-TMS r5 

• Development underway to extend support for 
modelling solid geometry 
– ESA Contract CCN7 “Thermal Software Development 

for 3D Analysis” 
– Immediate requirement coming from Astrium Launchers 
– Major development, which has included             

significant change to the products underlying 
architecture 

– Rewrite of visualisation component 

ESATAN-TMS r6 Planned For 2013 

152 ESATAN Thermal Modelling Suite — Product Developments

26th European Space Thermal Analysis Workshop 20–21 November 2012



29 © 2012 ITP ENGINES UK LTD 

Live demo 
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Coming Events 

• ESATAN-TMS r5 release 30 Nov 2012 

• Webinar 
– 23 Nov 2012: CADbench overview (already fully booked) 
– 07 Dec 2012: CADbench overview 
– 18 Dec 2012: ESATAN-TMS r5 

• ESATAN-TMS Training Course 
– 26-29 Nov 2012 – Advanced Course 
– Feb 2013 – Beginner Course 
– March 2013 – Advanced Course 

• ESATAN-TMS r6 release Mid 2013 
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