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Abstract

A major focus of ESATAN-TMS development this year has been on providing facilities within
Workbench to meet current and future requirements of space projects, and to provide features in direct
response to requests from Customers. This presentation will outline all the developments going into
ESATAN-TMS 2018.
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ESATAN-TMS
Product Status

Chris Kirtley

31t European Thermal & ECLS Software Workshop
24 - 25 October 2017, ESA/Estec, Noordwijk, The Netherlands

M L ESETEN-TMS Introduction

thermal modelling suite

e ESATAN-TMS 2018 introduces new functionalities
to meet project and customer requirgments

NNNNN (2)

* Present new features within

the release 't
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Geometry Modelling

Geometry

Radiative Thermal Post-
— . . —
Analysis Analysis Process

Torus Primitive

Geometry

e Torus primitive now supported
e Requested by customers £
e Shell and solid geometry
e Support cutting shell Torii .

e Defined by Points or
Parameters

e Accurate radiative
analysis

Radiative Thermal Post-
— . . —
Analysis Analysis Process
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SSENEN-TMS

‘thermal modelling suite

Torus Primitive

Radiative Thermal Post-
Modelling 1 Analysis Analysis Process
v . . .
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SETEN-TMS

‘thermal modelling suite
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Extended Visualisation
- oo H B (e )

e Easy visualisation of application regions

¥ &l User Defined Conductors
B Advective

v

— Boundary Conditions

— Contact Zones, Conductor
Interfaces

— User Defined Conductors

e Extended display control
— Now at face level

Extended Visualisation
g o H mo (o )

e Easy visualisation of application regions

— Boundary Conditions

— Contact Zones, Conductor
Interfaces

— User Defined Conductors
e Extended display control
— Now at face level
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Extended Visualisation

— Boundary Conditions
— Contact Zones, Conductor

Geometry Radiative Thermal Post-
W"[ Analysis analysis ™| Process

* Easy visualisation of application regions

Interfaces |“"az
— User Defined Conductors iz
e Extended display control o
b 4
— Now at face level
e Simplified model construction, validation
and post-processing
Hm;mm‘ — o x|
A= e —

T Lopeal "ag Sy

Taeks -

Save the attachment to disk or (double) click on the picture to run the movie.
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L ESETEN-TMS Extended Visualisation

‘thermal modelling suite
Geometry I Radlat\\_/e L Thermal Ly Post-
Modelling Analysis Analysis Process
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e S e e
e Extended highlighting of errors

— Help with model construction and
Valldation ’-Knpton

» Efl solar_cCell_prop
> - Ell
» - cu

» X kapton_2

¥ L ESETEN
* Extended highlighting of errors
— Help with model construction and _—
> sck_paint
validation > B Kapton
P-Solu_c;H_pmp
e Improve Workbench usability e
[
— Drag-and-drop of [~ esEElss s e s E ==
language files
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et L
e Extended control of node numbers

— ESATAN-TMS 2017 introduced assigning “blocks”
of node numbers to selected geometry

— Now extended to control node increment within
each meshing direction

¥ Surface Properties

Label Nose Cone
Activity Active

] Radiative Criticality NORMAL
Submodel Name Nose_Cone
Optical Coating myOpt
Colour CvAN

Base Node Number 4,000

MNode Increment in Direction 1 e

Node Increment in Direction 2 100
Node Increment in Direction 3

Node Increment in Direction 4
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Radiative Analysis

Geometry Radiative Thermal = Post-
Modelling i Analysis Process

Extended Radiative Analysis
ol T o B

e Requirement from projects to s
model angle-dependent :
surface optical properties

e Support for optical properties varying
with incident angle of radiation
— Emissivity, transmissivity and reflectivity

— Diffuse reflectivity automatically :ﬁ: B
derived . S

4

* Hemispherical value calculated -

0.1

0.0
o 10 20 30 40 50 60 70 80 920
Incident Angle (°)
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Extended Radiative Analysis
somer | e M T =

* Model variation in planet albedo reflectance

e Requested by many customers

e Definition of albedo at given
longitude and latitude positions

e Option to import albedo map
e Improved planet display

e Report temperature / albedo at
selected points

e Vector displaying the Planet Sun direction

Thermal Analysis

Geome.try — Radlatl\(e Thermal ] Post-
Modelling Analysis Brotess
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Integration of Data
 Efficient data handling is key to providing an
effective thermal modelling environment

e ESATAN-TMS 2016 introduced optimised
solution with the ACD file

— Significant improvements in performance

— Significant reduction in file size and memory

Thermal Performance

* Now extended to store
property data (arrays/tables)
— Time or/and temperature
— General 2D/3D : e —

me [s}

Thermostatic Control
e Thermostatically controlled heaters -
— Define control within Workbench

— Steady state and transient operation
e Transient: On/Off or Proportional

 Steady State: Fixed, Set-
point or Proportional

7
!

— Set-point mode automatically
calculates steady state heat loads

— Library routines to define and report heater status
» Applied load, duty cycle, number of switches, ...

31% European Space Thermal Analysis Workshop 24-25 October 2017



ESATAN Thermal Modelling Suite — Product Developments

225

Initial Temperatures

Geometry - Radlatn_/e Thermal . Post-
Modelling Analysis Process

e Common practice to chain cases, initialising

temperatures from previous casef".
— Currently supported by I A

SAVET / FETCHT

— Request from customers to |
increase flexibility s

------

* |nitialise temperatures from %=
a selected TMD file at a given time

e Cases easily rerun without Preprocessing

\\\\\\\

Dtimew —Loopet]

Analysis Monitor

e Extended control of thermal analysis
— Launch analysis in the background
— View progress

model

~u s
-, ¥
> H Il
E B .
- - Sicell
| Commanamitory ¥ I copper Y

[ maropries L

[ Retesn | | Reset | [ Clear | | Dstout | Pickingoce [race ] Tansperencs 0000
[

[ T W Raccaseor_oruar = I

Geome.try — Radlatn’/e Thermal ] Post-
Modelling Analysis Brotess

— Close/reopen the

— Post-process results
to assess progress

— Terminate / Stop
analysis if required
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Post-process

Geometry Radiative Thermal Post-
[ Modelling ]-[ Analysis Analysis 1

1ermal Node Attributes: Temperature

20 25 30 35 40 a5
P
re— |
P = —— |
I
I

82.546
77.535
72.524
67.513
62.502
57.491

52.480

Unit_4- Average Temperature . I _ I

47.469
42.458
37.447
32436
27.425
22414
17.403
12.392
7.380

TEN=-TMS Post-processing
modelling suite
o =l e H e e )

* Flexible post-processing of results within
Workbench

— Animation of results on geometry

— Animation of assembly movement
— Control of displayed geometry
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Save the attachment to disk or (double) click on the picture to run the movie.

Post-processing
(oo =l R e
e Chart results within ESATAN-TMS 2017

— Attribute and Heat Charts
— Chart nodal results, heat balance and heat flow

— Chart nodes and containers

[er—— Radiative Heat exchange SP ta Panel

ESATAN-TMS 2018

— Extended for weighted
average temperature

— Post-process all nodes
with thermal model

g

i
i3 5
] i i

M|
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Geometry Radiati\(e Thermlal L| _
Modelling Analysis Analysis

e Extended for Delta Charts

— Compare multiple cases against a reference case

— Compare against fixed or time varying reference

— Compare any attribute for ———
selected nodes/containers

— Control series to display
* Value
» Reference
* Delta

Geometry Radiative Thermal -
[ Modelling ]-[ Analysis Analysis 1

e Extended for Limits Charts

— Comparison of multiple cases against limit data
— Graphical and/or tabular display

Atiribute | Element | LolLo | Lo | Win - Uncert...| Time of Min | Min | max | Time of Max | Max + Unce... | Hi HiHi
Average Te..  Uni_1 39 40 40.329 4386429 42329 45.074 907.537 47.074 48 3
Average Te..  Unit_2 35 36 37.446 3630148 30.446 42241 0 44241 47 3
AverageTe.  Unit_3 35 36 37107 3478892 39107 41807 0 43.907 6 5
Average Te..  Unil_4 20 25 26.751 2117.587  28.751 41816 907.537 43816 45 &5
Average Te..  Unit_5 20 22 21433 2117587 23433 36,657 907.537 37.657 45 3

Units Hot Case Temperatures Results

19 20 21 22 23 24 25 28 27 28 29 30

31 32 33 34 35 36 37 I8 39 40 41 42 43 44 45 48 47 48 49 50 51 52 53 54 55 56

o B
------- N =
ture
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ESATAN-TMS 2018

Units Hot Case Temperatures Results
m s m =

o

50

ESATAN-TMS 2017 Service Pack to be released
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