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Thermal Utility Programs

» Geometry Input
— Geo_Info: output various TSS surface properties (area, nodes, etc)

— Ren_Optics: output TSS optics properties and make updates to both optics
and geometry files
— TSS_Conv: conversion between selected ASCIl based geometry formats

» Geometry Output
— Radk_Func: collection of Radk and HeatRate post processing functions

 Thermal Model Input

— TMM_Conv: conversion between selected ASCII based thermal model
formats

» Thermal Model Output
— Backload: calculate backloads for selected nodes from temperature and radk
output
— ThermPlot: general post-processing program for thermal output
— Generate_T-XYZ.: find closest FEM node to geometry centroid and maps
temperature for STOP analyses
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Disclaimer

» All programs developed to address specific need

— Not developed to be robust and error free (i.e. not
developed to be commercial software)

— Have been developed and used successfully for years

 Tools may be provided as is

— No support, expressed or implied, is included

— Identified bugs will be corrected, but may not be
considered high priority

— No documentation exists (ThermPlot excepted)
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Geo_Info

output various TSS surface properties (area, nodes, etc)

A | B | ¢ | D | E | F ] G [ J | k|
| 1 |Ent_name Ent_type |Active Optics (Out) Alphal Eps1 Optics (In) Alpha2 EpsZ Area Modes
| 2 |MLL4001D polygon  out ML 0.92 0.81 ML 0.92 0.81 1.050E-02 m2 40011
| 3 |MLL40011 palygon  out Perfect_Black 1 1|Perfect_Black 1 1/4.850E-03 m*2 4333
| 4 [MLL4D020 polygon  out ML 0.92 0.81 ML 0.92 0.81 1.080E02 m2 40011
| 5 [MLI.40030 polygon  |out ML 0.92 0.81 MLI 0.92 0.81 6.386E-03 m*2 40011
| & |MLLA0040 polygon  out ML 0.92 0.81 ML 0.92 0.81 6.386E-03 m'2 40011
| 7 |MLL400S0 polygon out ML 0.92 0.81 MLl 0.92 0.81 6.260E-03 m*2 40011
| 8 |MLIL400BO polygon | out MLI 0.92 0.81 ML 0.92 0.81 6.260E-03 m*2 40011
9 |MLI40070 polygon ot ML 0.92 0.81 ML 0.92 0.81 7.834E03 m*2 40011
) TR0 = ) FR O oo ey 0.81 MLl 0.92 0.81 7.834E-03 m*2 40011
2 0.81 ML 0.92 0.81 1.553E-02 m2 40011
- 2 0.81 ML 0.92 0.81 2.075E01 m*2 40111
Geometry File: 2 0.81 MLl 0.92 0.81 1.599E-01 m*2 40121
|I::"-.Span::ec:raft'\WFEE'xEMM"\Th-" TS5MOB_ink tzzgm El | él 2 0.81 ML 092 0.81 3.372E-01 m"2 40131
2 0.81 ML 0.92 0.81 5.329E-01 m2 40141
. _ 2 0.81 ML 0.92 0.81 3.372E01 m2 40151
Optical File: 2 0.81 ML 0.92 0.81 5.329E01 m*2 | 40161
1z | II::'xSpau:en:raft'\WFEE'xGMM'xTU T55ATY _Test Cold 14dtszo El | él 2 0.81 1ML 0.92 0.8112 887601 m™2 40171
Spec Alpha 1 2 0.81 MLl 0.92 0.81 2.557E-01 m2 401671
) 2 0.81 MLl 0.92 0.81 2.887E-01 m*2 40191
Output File: 2 0.81 ML 0.92 0.81 1 2.557E-01 m2 40201
G 0.89 al_iridite 0.23 0.08 6.161E-03 m*2 30010
|C:\SpacecraftiwFCIGMMATY TSSAT est.nfo H ﬁl 3 0.69 al_imidite 029 008 3791E03 m2 | 30020
5 0.59 al_irridite 0.2% 0.03 5.895E-03 m*2 30030
W Carert Units tﬂlﬁ, b 0.89 al_irridite 0.29 0.08|7.060E-03 m"2 30040
G 0.89 al_iridite 0.23 0.08 7.0B0E-03 m'2 30050
:. W Output sub-entity infarmation Bl 0.89)al imidite 0.3 006l4.95E08m2 | 30060
N %
LL [v Open Output file in Excel 155 | E wit |
[~ Full List

* Area Unit Conversion
« Sub-entity output
— Nodal sub areas, activity, properties
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Ren_Optics

output TSS optics properties and make updates to both optics and geometry files

| A B C B] E F G H

1 |Property Mame EPS(BOL) EPS(EOL) ALP(BOL) ALP(EOL) SPEC EP!SPEC EP{SPEC ALFSPEC ALP(ECL)
2 |default_prop 1 1 1 1 1] 0 0 a
ipj<[077 008 @8 0 0 0 0D
—IMPUT FILES Existing Property Sets: s o Q.77 0.08 0.08 0 0 a 0
0.77 0.03 0.08 ] ] ] ]
TSS Geometry Input File: default_prop -a 0.04 0.19 019 0 0 0 0
IC:\Spacecraﬂ'\,WFCS\GMM\TV Tssv0Bl [ L& | |AdFer 077 008 089 056 096 i 0 0 o
- - AgFephLl 077 008 0B 055 055 0 0 0 0
TS5 Optical Input File 1 [usuallpy BOL): AgFepMLI_Real 077 008 D ; |:| E E| E 0 0 q 2
ICZ\SpaCECFﬁf{'\WFCS\,GMM"\W TSS“\TV_ Eﬁ AIumMyIar 0.04 019 0 85 0 84 0 84 0 0 0 0
TSS Optical Input File 2 (usually EOL): BRACKET 083 096 0.09 071 0.71 0 0 0 0
IC:\Spacecraﬂ\WFCS\GMM\T\f TSSTV_ = Black_Paint 086 036 0,28 039 0,39 0 0 0 0
ggzg;m D”ﬁ'; D”ﬁj 0.43 0.43 0.43 0 0 0 0
rOUTPUT FILES CryaPanOut 003 071 g'gg g'gl g'gl g g g g
ITSS Geometry Dutput File: ElectrolesshiPlate 0.28/ 039 III.B1 0'92 |:|'92 0 0 0 ]

ChspacecraftiyFCIGMTY TSEV0B_ = Enclosurehdix 0.43 043 : : :

@ 0.05 0.93 0.98 ] ] ] ]
TSS Optical Dutput File 1 [usually BOL]: GerbdLl 0.85 051 0.05 098 098 q a a q
IC:\Spacecraﬂ\WFCS\GMM\T\f TSSUTV_ | =] 3 ai[—B'kKapm” g:? g:; 0.08 0.98 0.98 0 0 0 i
T55 Optical Dutput File 2 [usually EOL): OPTICS_98_05 0:05 g:gg g; ggg ggg g g g g
|C:\Spacecraﬂ\WF03\GMM\T\fTSS\TV_ m OPTICS_93_06 0.06 098]~ g 85 D-QB D-QB 0 0 0 0
New Property Name 03 ool 0.01 0 0 III ]
ACTIOMNS: I Rename | 00z 008 008 i 0 0 0
_ _ , 1 1 1 0 0 0 i
Exit _{Check for unused Properties [T Add instrument prefix ta all 04 0.95 0.95 0 0 0 0

Delete unused Froperties
Sawve Optics to File
Save Materials ta File

 Rename specific properties
« Add prefix (to avoid duplicates) — Optics (TSS, Desktop)

» Check for, or remove, unused — Materials (Desktop)
Goddard Space Flight Center
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1TSS Conv

conversion between selected ASCII based geometry formats

w T5S Conversions

=10/ ]
Input Geometry File: |F':\F'ro|ects\Thermal'\EDS\F'M todelsh S pacecraftyG eometn Fey [;l él Canversian Format I vl Esit |

Input Optical File: | [;:l él Entity Conversion Options I Help |
Output Geometry File: |c:'\temp\tesl.lssgm [;:l él Input Units Im ,,I I[:‘Jnt._tpf
ntitie:s

Output Optics File:  |c\tempitast bsop

@@ Dutput Units IND Change vl

Elearl I
E nitity [ Type |Rotation 1 |Rotation 2 |Rotation 3| Translations [x.3.2] | Optics 1.2 | Parameters -
=0l ]
[~ 5+ Sided Palygon to Trangles
— [~ Elipse to PalygondTriangle _ILI
ﬂ—l [~ Torus to Cones -

[~ EBrick to Primitives

[~ Solid Cylinder to Primitives
[~ ‘wedge to Primitives

[~ Tetrahedron to Primitives

[~ Mon-Ortha Brick to Primitives

[~ Remove Boolean Cylinders
[~ Box to Primitives

[~ Multi-Mode Box to Primitives

Shorten entity names to ID characters

Note: presented at 2002 TFAWS as “Use of TSS as a Neutral Format for
Geometry Model Conversions: An Alternative to STEP-TAS”
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* Available
conversions

—TSS to ESARAD

— TSS to Thermica

— Esarad to TSS

— Thermica to TSS

— Esarad to Thermica
— TSS to NEVADA
—TMG to TSS

» Unit conversion

» Special cases
— Solids to primitives
— Torus breakdown

— Polygons to
triangles

— Shorten entity
names



Radk Func

collection of Radk and HeatRate post processing functions

i, Queries and Actions...

< E:_IIE » Collection of utilities to post

InputFile 1 |

mputFile | S @ Process RADK output
Output File | =] El @ — Renumber
[~ Multiple Cases - Comment
Hadksz T Heatloads T Evaluation ) —_ Delete
_ — Scale
Action [Comment out j
Remove Submodel Name - — Sum
Renumber starting with__.
* Can act on
Delet
Scale by... | — All conductors
List to Fil
Listto Sereen — Conductors connected to

List of Actions Load From File | Save TaFile | — Conductor between

* Multiple sequential actions may
be defined

» Some support for heatloads but
not as mature

Add | Hemovel Clear | Dptionsl G |

About |

Goddard Space Flight Center
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TMM_Conv

conversion between selected ASCII based thermal model formats

o
~Unit Conversion
From To Multiplier Offset
Capacitance I.J.-'K | |J£K | |1 |IZI
Temperature ||: | ||: | |1 |IZI
Linear Conductor |W£K | |W£K | |1 |IZI
Radiative Conductor |m"2 j |m"2 j |1 ||:|
Heat Load |w | |W | |1 |IZI

~Renumbering

Input Temperature File:

MNodes: Increment II:I |

[~ From FilE...I

Output Temperature File:

Lin Conds: Increment II:I |
[~ From File...

Load Req

Rad Conds: Increment II:I e sEs | | S8 B
[~ From FiIE...l E54 > 585 | 585-» 585

Fepl Reg

Arrays: Increment |0

[~ From FilE...I

—Yariable Conversion

* Do not change variable definitions

" Rename Yariables according to user specified file
" Substitute Variable values in place of Yariable names
" Substitute Variable values and Evaluation Expressions

TFAWS 2008
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 Thermal Model
Conversion

— TAK2000 to SINDA
— SINDA to ESATAN
—ESATAN to SINDA

* Unit conversion
—-C, T, GL, GR, Q

* Renumbering
— Nodes
—Lin,Rad Conds
— Arrays

» Variables

— Convert names
(shorten)

— Replace with values

— Replace with values
and evaluate



Backloads

calculate backloads for selected nodes from temperature and radk output

i1
» Backloads present a method for
Siidvilediiy 2.1 | representing complex thermal
) environment for a surface/node
EackloadDutputFHe[SINDME]| .El.lﬂ aS a Simple heat Ioad
r~ Errvironmental Heatrate Files .
IR Heatrate File ( T55 ) | = L4 ¢ ReqUIreS Radk and Temperature
L' Heatrate Fila [ TS5 ) | .El .Iﬂ
@ | and IR Seperate UV and IR combined OUtpUt
» May include env fluxes
Faas PlTami Initial &rray Mo _Isr::l;::e iom'-ll':tr:perature 155 | HeatRate - Recommend Separate IR & UV

Iﬁ Temperature L nits Im Radk, Im Backload ° Numerous formats Suppo,‘ted
|5.B?e-DB[\-Wm 2K™4) | Stefan Boltzmann Constan _u(l:ﬁ;tET:czEadS T—— ° Output SS’ TR Or both

—Additional Comments

BL Entries/R aw |5_ [~ Only Enviranment . . .
— Dutput Options Spacecraft Node Temps ° Deflne Con dUCtlon In terfa CeS
ww ™ ©00 e Include or exclude effects of other
) nly Steady-State 2 Yalue Specie . .

e e b0 Gy T o o nodes in BL range (self view)
¥ as BL Range - File ~Enwi t Output — nelude couplings to ’ H y
[~ Runin Elatcgh Mode [ PostProcess Output ;nT;LT:d:Z:V?D:;em u lSlJalcgcraft npoldgs ¢ Component flle for Val’da thn

Don't Include

ER e

Note: application of backload usage presented at 2004 TFAWS as “Use of the Interface-
Backload Method for Solving LISA and other Large, Divided Thermal Problems”
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general post-processing program for thermal output

ThermPlot

i, ThermPlokt =10 =|
File Make Excell oOptions Plots Tables Groups Help

Input File | [;j [
File 1: |Filename I

Format |SINDA85—T

TTI_Cald.out [;j [&

7| %L Sheet|Data

[

Excel Output File I

=] L&

Ma Data Files: |1_ Made Filter (e.g.) I

M=)

Group List
APERTURE

OPTICS

MHode List

APERTUREN
APERTURE.Z
APERTURE.S
APERTURE.4
APERTURES
APERTURE.E
APERTURE.Y
APERTURE.R
APERTURE.S
APERTURE.D

MMake Excel |

%I Current Table: 1

APERTURE
FaBAY
MAIN
OPTICS

Filtered Hode List

APERTURE
FARRY
k&M

OPTICS
APERTURE A
APERTURE.2

APERTURE.Z
APERTURE.4
APERTURE.S
APERTURE.E
APERTURE.Y
APERTURE.S
APERTURE.S
APERTURE.1D
FaBAY.501
FaBRY.502
FaBRY.503

Get Modes I

=

%I Current Plok: 1

Datal:APERTURE (Pri)
Datal:FABRY [Pri)
Datal:kAalM [Pri]
Datal:0PTICS [Pri]

TFAWS 2008
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» Generalized Post
Processing Program

— Data

— Tables

— Plots

— Groups

— HeatMaps

 Documentation
Included

* No further updates
planned

Note: presented at 2001 TFAWS as
“Use of ThermPlot Software for Quick
Evaluation of Thermal Model Results”
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Generate TXYZ

find closest FEM node to geometry centroid and maps temperature for STOP analyses &

=BIXl| .« Finds closest FEM node to TMM node
Input Geometiy File: .
| =L for STOP mapping
Input Temperature File: o GMM
I,nput FEM File. =L — Revolves subdivided into segments to
| [FIE locate “centroid” near to surface
I““‘P“‘ T-XYZ File: =114 — Options for double sided surfaces
‘ — Additional (non-geometric) centroids may
EHH T THAM T Ighare T FEM T Output T Statuz be added
ssilimcd] Sediels — Double Sided Surfaces o TMM
% Average Fr-:fnta’FEeverse Side Temp _ Timestep SeleCtion
: ESE :D”ta'dz_zer:p — Dereference GMM node to TMM node
=2 heverse alde [ emp .
[Fenerate bwo pointz separated by (MLI mapplng)

zurface thickness
Generate bwo pointz zeparated by ¢ FEM
— Units and Coordinate System offsets

uzer specified thickness

Subdivide Revaolves into Iﬁ‘” inCrements - TMM nOde tO FEM nOde Ovel’l’lde
| » Output
Add Delete Load )
v List TS5 Paoints File for visualization - Sortlng

— Multiple associations (>1 GMM nodes
map to 1 FEM node)

Goddard Space Flight Center
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Make T File




Summary

* The described tools have not been developed to

commercial levels
— But they do expand the capabilities of existing tools

« Some of the features may be outdated, or have
been reproduced or improved with later releases

of various thermal codes
— However, some of the capabilities remain unique
(particularly the model conversion capabilities)

* The utilities are available to interested parties,
but the source code remains under GSFC control
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