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Abstract

Overview of new features introduced in the latest versions of ESATAN-TMS.
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Jim

An ITP Group Company

ESATAN Thermal Modelling Suite
Development Status 2009

Henri Brouquet
October 2009
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An ITP Group Company
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ITP

Engines UK

An ITP Group Company

10% GE GEC ALSTHOM

share | l} 1997 : whetstone JTO
1989 | Il formed with GE

EGT ALSTOM
3] 1998: GA rebranded
i ALSTOM
1999 ABB ALS'E?M Power
2000: ALSTOM
ALSTOII\{I Power buys ABB share

History & Herita

ALSTOM Aerospace 2007: Aerospace activities separated

P Jan 2009: ITP Engines UK Ltd acquires
e ALSTOM Aerospace

Engines UK

An ITP Group Company
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i

® Lincoln, UK
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Ingeniesla / Engineering
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® Mentenimiento de motores ¢ Engine MRO
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@TP ITP EngineiL.‘

An ITP Group Company

A Lincoln
Aerospace Manufacturing Facility -
0 Staff | A Ru gby
f jg / Aero Fan Test Facility
N < ‘
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\
A Whetstone ’ ,
ITP UK HQ ¢
100 Staff )
e Lincohl
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@TP ITP UK Core Activm

An ITP Group Company

~

® Core aero engine design

® Engine-airframe integration
* Component manufacture

* Revenue share partnerships
* Rig Design/Make

® Engine component test

* Engine control software

* Satellite design tools

® Advanced control & monitoring
* Test rig software solutions

* Electronics
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ITP

Engines UK

An ITP Group Company

ESATAN-TMS r1
January 2009

Features

rp ESATAN-TMS r1 Fe

Engines UK

An ITP Group Company

* New layout for Workbench

Model Ecit Defne Geomettic Radistive Thermal Reports LUtities Help IBhiie=1 el
=] -"| <{ .4>=| n| G AutoGenerste Conductive Interfaces | T CRE

Process Conductive Interfaces UL TN T T el

Parametrics Manager

Analysis Case b |
ESATAN-TMS to SINDA Converter

Pre-Process SINDA to ESATAN-TMS Converter..
Browse Analysis Directory... Solve ESATAN Model Import...
Post-Process GFF File...  PreProcess & Sole | Thermhiy
Fluicl Properties Convertor... Generate Fortran

q . Customize... »

Compile and Link

Run Solution

Parametric Solution...

* Shell assignment

Modtel Tree |
-4 Model - 656_Sat (=0 Geometry
“ ] Analysis Cases -5 MyNewhtodel
& | Boundary Conditions ~ @ sh, ¥ Reassion 3
] Conductive Interfaces o @ sho R E
= ni Geomatry @ un o oF
- ese_sat ) Materials Transform (Aks.)...
S dp FixedPars 1 Propetties | ® Transform (Rel)...
: ] Radiative | )
E 4‘ Panel_Sides ] User Defin: Add Boundary Condition...
MY_Panel ) Variables Copy..
& MZ_Panel ) Library 5
O PY_Panel Display
-~ @ PZ_Panel Uneiisplay
PX_Panel ) Report
Radiator
Unit1
Unitz
@ SolaPanel
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ITP

Engines UK

An ITP Group Company

* Modelling Time & Tem

UnitLoad >

mrenions ]

Orbit: ROt

Cortrol Methad FIXED_RAYS

Ry (VF/REF) Non-Critical 1,000

Rery (VF/REF) Mormal 10,000
Ry (VF/REF) Critical 100,000

Initial Time Offset

WF Geometric
REF MCRT

| REF Matrix

Walidation run

ITP

Engines UK

An ITP Group Company

* Analysis Case Tree Options

4 Model - Full Training

B4 Analysis Cases
-l ease0 =4 Model - Full Training

i . B4 Analysis Cases

| 2l acasent

fo @ Templatetpl

L@ Templatetpl

@ Modeld

o @ FULLTRAIMDB
S @ FULLTRALIog
L@ FULLTRALexe
@ FULLTRALT

@ FULLTRALout
- @ FULLTRAINING_ACASEO1.TMD E“f] Result Files
4 Wotking Files :

@ ELEMSYS.DAT o
@ FULLTRALh VEI
@ FULLTRAITRA

L@ FullTraining_sease01.axb

Wotking Files

1@ FULLTRALh

& FULLTRALout
FULLTRAINING_ACASED1.T

ELEMSYS.DAT

* Complete Thermal Modelling Process
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An ITP Group Company

* ESATAN-TMS Thermal if now fully double precision

* Support for HDF results data file
— New DMPTMD routine

C To generate & THMD duwp file (Binary HDF format file)

CALL DMPTHD (' ',
& 'NODES (L, T,C,QI, QE, Qk, Q3, QR) , CONDUCTORS (GL, GR,GF] ',
& CURRENT, ' '}

C

* ThermNV new display unit label

* Improvement for SLCRNC

Additional Work after 2008
workshop (user request)
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ITP Workbench Visualisation Enhancements

Engines UK

s cemeany o ESATAN-TMS Workbench visualisation table has
been extended

— All available attributes can now be displayed
— User-definable displayed pick table columns

REE
Model Edit Define Geometric Racistive Thermsl Reports Ltiities Help
Heff e BRRE E %% *APke- @aa geresn 4
[ — HETES
I I
fe ol
YIS
zlelR 8|
eqam BLACIE]
—_ B0
B | ¢ Ll
P | | ]
w 0§ —i—
e B[ Z|%]
o RdhdRSES
o N o[ol<[+
o H [+ o))
23 ] =
n Refrash | Reset
s
49,3635 n Clear
93 u
. ] Picking Maocie:

Aftribute Adtribute Yalue Shell Name Mode Optical Coating Bulk Material | Emissivity () | Absorptivit... Time:
Total_Solar_Heat_Source 0.000000 Radiator 2537 SSM["default"]  |AlAl 800 200 300.00
Total_Solar_Hest_Source 322199919 SolarPanel 5001 SolarCells["defa...| 814l 840 750 300.00
Total_Earth_Heat_Source 41.069438 PZ_Panel MLI["defautt"] Foil 7a0 460 300.00
Temperature -77.428317 P¥_Panel Foil 780 460

Temperature -4 [ Radiator 23527 SSM["default™]  jAlAl 800|200 |300.00

TP Workbench Visualisation Enhancements

Engines UK

e comeany o ESATAN-TMS Workbench visualisation table has
been extended

— All available attributes can now be displayed
— User-definable displayed pick table columns

=lol X
Model Edt Define Geometric Racisiive Themel Reports Uiities Help ¥ |atirioute -
FEREE I = EEIT R R L e EERE M |atrioe vaue
F [ — NS M shelName
HIBE e
= ¥ |Optical Coating
+Z|-Z|
'FE__ ~ Bulk Material
K|ae] | M [Emissiviy (2)
& M |sbsorptivity (2)
eqemn [ 2=1E) ¥ [Time
ﬁ 7] r Face
Cofff= 0w Jrzs e
e = LRSI vty
e — = o (R)
= A|£% A £
e o (F)
ozm RAAIESES 1 (R)
o ] SR RAE pd (V)
e = B ps (UY)
2 H ot [T 1Y)
i ] o Face Area
o = - Orbt Position
I = Density
29310 = - - Face d Specific Heat
Attribute Attribute Value | Shell Name Mode | Optical Costing | Bulk Mat| - | comuctviy
X Faces in Directions
Total_Solar_Heat_Source 0.000000 Radistor 2537 SSM["defautt"] Al C Ratio in Directions Ll
Total_Solar_Hest_Source 322199919 SolarPanel 5001 SolarCells["defa...|A1A] -
Total_Earth_Heat_Source 41 069438 PZ_Panel 3001 ML["defaut]  |Foi
Temperature -77 428317 P _Panel " Foil

Temperature [ Radiator Ml Al jgo0 200 |300.00
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@TP Time Dependent Si.

mmaewcemeeny o ESATAN TMS Workbench offers support for User-
defined pointing of Spacecraft

— Allow definition of time dependent User-defined
Movement

Mol Tree Raialive Case Dialog |
e oo
4 I ‘-Ovsrvhw @ Ervironmert i orbt | (M Poirting
5 Radiative Case: SteeringCase vI
y

Pointing Method:  |LOCS Oriertation vI

p =
f P “‘L., v
"’4“!;*}%"“ 5".*\\ !

i, “‘Q}?

B Primary Pointing

Oriertation PLANET_ORIENTED
El User Defined Move...
- —_—
Psi 0.0
Omega 00 ——
Psi Rotation Rate o
Property:
Omega Rotation Rate o 2 myProp =
Application Ords hi, psi
pplication Order phi, psi, omega G [ =
Perind: | 0.0

Rows: [ 3=

00 00
302.49) 8.0
604.98) 16.0 initi
Bm_;l7 180 Property definition of

120997 400, Angle vs Time

151246 480

@TP Coordinate _

frmeemeenery o ESATAN-TMS Workbench extended to output
thermal node coordinates

« ESATAN-TMS Thermal extended to add the
nodal entities FX, FY and FZ to thermal nodes

* ThermNV extended to include new lavout option

pz , T = 0.0,
0.000000 * Cp 18 * Dens 19,

1.000000, ALP = 0.160000, EPS = 0.780000,
FX = 0.500000, FY = 0.500000, FZ = 1.00000;
p3 , T = 0.0,

€ = 0.000000 * Cp 7 * Dens 7,

A = 1.000000, ALP = 0.160000, EPS = 0,780000,
FX = 0.500000, FY = 0.000000, FZ = 0.500000;
p4 , T = 0.0,
€ = 0.000000 * Cp 13 * Dens 13,
& = 1.000000, ALP = 0.160000, EPS = 0.750000,
FX = 1.00000, FY = 0.500000, FZ = 0.500000;

no-a
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ESATAN-TMS r2
September 2009

Features

ITP

Engines UK

An ITP Group Company

-] Library

* Allow a named collection of geometric entities to

be defined as a group

* A Group can be any combination of shells, shell
sides, faces or thermal nodes

=4 Model - GMM1

\_| Analysis Cases
[#-__] Boundary Conditions
\_;' Conductive Interfaces
[+ %] Geomety

E}‘_ij Groups

[#-_| Materials
L' Properties
-] Radiative C:
[#-__| User Define
-] Variables

M Define Grougp IJ
1

Group : I mygroup

‘ Geometric E‘

DETECTOR_RADIATOR: facedt

DETECTOR_RADIATOR: faced2

DETECTOR_RADIATOR: facedd

DETECTOR_RADIATOR: facedd

DETECTOR_RADIATOR: face26

DETECTOR_RADIATOR: face3s

DETECTOR_RADIATOR: face2s

DETECTOR_RADIATOR: face30

DETECTOR_RADIATOR: face32

DETECTOR_RADIATOR: face34

DETECTOR_RADIATOR: face36

DETECTOR_RADIATOR: facedd
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@TP Support for Group Deﬂ.

Fully available for boundary condition and user-
defined conductors

Information on defined group automatically output
in thermal input file

— Max/Min, total heat capacity, heat flux

An ITP Group Company

Model Tree  Define Boundary Condition I
ESATAN-THMS Thermal 10.4.2
03 October 2009 05:14:53

‘ Boundary Condition: Iheaﬂoad

[ |
Type: ITota[Heat Load ﬂ Characteristic data for node group defined by

- ZLABEL = '#1000-1080, 2800, 2810, S000¢
~y [E Boundary Condition Submodel = PLATEZ ACASEOL
2 Reference |l ML
I alue Minimum Temperature : 293.00
\ b B Maxirun Temperature : 293.00
\\' ’ SCONSTANTS Total Capacitance : 6042 .34
ok \ BN 24+ Total Albedo Heat Flux (QA) : 0.00
F ; $CLIARACTE: Fined Total Earth Heat Flux (QE) : 0.00
i o user-defined groups .

e . grp_mygroup = '#1000-1080, 2800, 2810, 5000°: Toral Inter,nal Heat Flux (QI) : %0.00
3 - - Total Remainder Heat Flux (QR) : 0.00
Total Solar Heat Flux (QS) : 0.00
$OUTPUTS Total Linear Heat Flux (GL) : 12.45
e Total Radiative Heat Flux (GR) : 35.96
Total One-Way Heat Flux (GF) : 0.00

C Group characteristic data
CALL PRTGRP (grp mygroup, CURRENT)

@Tp Performance and Scalability Improvj-

e comany * Performance and Scalability for radiative calculation
and the analysis file output

* Excellent results achieved (Acceptance model on
Linux)

— >40% Reduction in associated file size

— >70% reduction in peak memory usage

— >70% improvement in performance

||||||
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i e

e comeeny o Aytomatic split into triangular shell for non co-planar
quadrilateral

— Avoid any gaps in geometry due to point shifts
* Introduction of new user tolerance parameters
— Point_coincidence & Point_collinear

=14 Variables
‘ ‘

-] Coordinates

_| Integers

| Logicals

Reals

@ POINT_COINCIDENCE.

@ POINT_COLLINEAR Redefine...
@ POINT_WARNING B2 Copy...

Report
Delete...

An ITP Group Company

www.esatan-tms.com

support@esatan-tms.com
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