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Abstract

The Heat-Flow and Physical Properties Probe (HP3) is an instrument package built by Deutsches
Zentrum fiir Luft- und Raumfahrt (DLR) as a part of NASA-JPL Insight Mission (The Interior
Exploration Using Seismic Investigations, Geodesy, and Heat Transport) which will investigate the
interior structure and processes of Mars. The mission will be launched on a Type I trajectory to Mars in
March of 2016.

The main subsystems of HP3 includes:

e Hammering mechanism , the Mole that penetrates below the Martian surface
e Support structure that houses the Mole prior to ground penetration

e Radiometer mounted on the lander

e Back-end electronics in the lander thermal enclosure

The thermal analysis and design of the HP3 Instrument for the landed phase of the mission have
been performed by Active Space Technologies GmbH using Thermal Desktop and Sinda/Fluint. In
the scope of the thermal analysis and design activities, the detailed thermal and geometrical models of
each subsystem as well as the integrated models are created. Being composed of subsystems which are
permanently mounted on the lander, deployed on the Mars surface after landing and deployed into the
Martian soil, different external thermal environments are defined for each subsystem for the different
phases of the mission, including the mars heating environment modelling. The detailed models are
integrated on the simplified lander model and the reduced models of the subsystems are also created to
be integrated into the detailed lander model.

The features of Thermal Desktop used for the different stages of the HP3 instrument thermal modelling
and analysis process are presented:

e General features;

Generation of thermal models;

Integration of geometrical and thermal models

Planet heating environment modelling;

Post-processing;

Data exchange.
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HP3

The Heat-Flow and Physical Properties Probe (HP3 ) :

e Instrument package built by DLR as a part of NASA-JPL Insight Mission
¢ Investigate the interior structure and processes of Mars

e Will be launched on a Type | trajectory to Mars in March of 2016

The main subsystems of HP3:

e Hammering mechanism, the Mole
that penetrates below the Martian
surface

e Support structure that houses the
Mole prior to ground penetration

e Radiometer mounted on the lander

¢ Back-end electronics in the lander
thermal enclosure http://insight.jpl.nasa.gov/images.cfm?IM_ID=8301

(cactivespace

echnologies 3

HP3 Thermal Models

Thermal Models are created using Thermal Desktop/Sinda Fluint for:
- Mole

- Support Structure

- Radiometer mounted on the lander

- Back-end electronics in the lander thermal enclosure

Node 01,5 T Radiometer

Mole

Support Structure 73

Tt s im0 e (Cactivespace

Back End Electronics echnologies 4
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Thermal Desktop Modelling

GENERAL FEATURES

(cactivespace

echnologies 5

Thermophysical Property Databa

Edit Thermophysical Properties

i)

Current Themophysical Froperty D atabase:

TdThem.tdp
Hew propetty to add: | Add
Name Cond [W/m/C]  Dens [kg/m™3)  CplAka/t] Eff Emiss
ABOGTT4 1558 2710 %2 |

Thermophysical Properties

=]

Propety: AlBOB1-T4

Commen,

Conductivity [W/m/C]
3 1558

e Temperature dependent properties
e Anisotropic material properties

e Thermo-physical Property Database

models

(*.tdp) can also be imported from other

® Isaliapic

) Anisotropic

Specific Heat U/ko/C]
e 912

Density [kg/m"3]
ho 2
Efective emissivily

esstar o

Ablation
[T Use Ablation

Ablation Temp:
Heat of Ablaton:

Allov complete. bur]

Edit Table. [[use Table

Edit Table. Use Table

Edit Table. Use Table

Edit Table. [[use Table

(used for insulation and core)

Pressure. [C1Use Pressue.

Pressure. Uss Pressurs

Pressure. Uss Pressue

[C1Use Fusion

User references ===
Unts | Graphics Visbity | Graphcs Sz | SINDA | Advanced!
Unis Output Unts For FLUINT Models
ModelLengh: [ ) 0ot scal modeto newlength unts s
Terpersture: [ - Denved ks Y
. Spechc Hea: Jka/C
Ereray: n - Conducivey:  Win/C Nete: Orly used 2 FLUINT model exiets
Densty: k'3
Ton: | o W2
Fower W
Vs ) Bl
OttalLengh: [fn -]
Presare P =
Fore T e
Angle: Begeessy s Eng
[0k [ Coneal Feb 6
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Optical Property Database
(ear Optical Properties =) " Edit Optical Property - AeroglazeZ306 b [E5]
Current Optical Property Detabase: Comment B
e o Use Propetties: ~[Basic Praps for Radks and Heat Rate Calculations
Mew property 1o addt Add Basic | wavele Wavelength Dependert for Radks. Basic for Heat R ate Caloulations
- Solar
o, Soia dbsorphiy IR Emissil 2 Hbsorplivit 035 EdtTale | [Clvsenge  [1¥s Temperstus
AemglazeZ306 0.950 0.900 1.05 F >
Transmissivity: 0 [[]vs Ange
Speculary 0 [ V. Angie
Transmissive Speculariyy 0 []Ws. Angle
Refractive Indices Ratio: 1
Infrared
Emissivity: 09 Edit Table. [T1Ws. Angle []%s. Temperature.
Transmissivty 0 [TV, Ange
e QOptical Property Database (*.tdp) can be imported ety o Ve nge
Transmissive Speculary: 0 [EdeTale | [1vs Ange
from other models e
¢ Wavelength, temperature and angle dependent [ T L ]
OK. Cancel Help
properties can be defined
(Cactivespace
echnologies -
Several Listing Options: e The thermal entities can be selected and
e Optical Properties edited from model browser menu
e Thermo-physical Properties * The visibility of graphical objects can be adjusted
¢ Heaters/Heat Loads e The visibility of Node IDs can be turned ON/OFF
e Contactors e Multiple edits can be performed
e Surfaces/solids etc. e All thermal entities (nodes, conductors, heat loads,
[ B radiometerdwg ol user logic) are placed in a thermal submodel
List Edit Display Options Help = mra— —T5 =
BRI T List Edit Displa] Options Help
Thermophysical Props (&R @e oAl ]=E) <D -
AATOTS -» Cond: 155 W/m/K Cp: 896 /kg/K Density: 2796 kg/m*3:TOP
€02 -» Cond: Temp Vary Cp: 1)/kg/K Density: 1 kg/m*3:TDP Submedel Node Tree -
PCB -> Cand: 15 W/m/K Cp: 1120 J/kg/K Density: 1920 kg/m*3:TDP ‘ Model items can be searched ‘
[ Disk{PCB]:1905 O [l ARS55:1606
- Disk[P T rdiometerdum x| A Cond-Dust Cover Convection[CONVECTIVE_CONDUCTORS]:1808
Wist1.4310) g «# Cond-RadCoverBottom_Convection[CONVECTIVE_CONDUCTORS]:1B78
-] Conef List Edit Display Options Help & Cond-Wind_Shield_Convection[ CONVECTIVE_CONDUCTORS]:1804
IR GIsjolAE IR ||| A
Heater Tree -0 800
E' DUSTCOVER =D DUSTCOVER.800:2FA
412 Heater-Hester_Dust_Cover_DaytimeHeater[DUSTCOVER]:43F of! Cond-DustCover_RadBodyTop[ZZRADBODYDETAIL 194D
: " -] Disk{RADCOVER]:2F2
“- L] Disk[RADCOVER]:2F9 & Cond-Dust Cover_Convection[CONVECTIVE_CONDUCTORS]::180B
=i MAIN % Face Contactor-DustCovertoRadbodyGasConduction[ZZRADBODYDETALL]:
Lt Heater-DaytimeHeater[ MAIN]:301D 112 Heater-DustCover_NighttimeHeater MAIN]:3547
112 Heater-DustCover_NighttimeHeater[MAIN]::3547 11 Heater-Heater_Dust_Cover_DaytimeHeater[DUSTCOVER]:43F
11t Heater-RadHeater MAIN]::2A55 =4 8
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Thermal Desktop Modelling

GENERATION OF THERMAL MODELS

(cactivespace

echnologies 9

Radiometer-Finite Difference Soli

. o . Surf: Salid Fi AutoCAD Surf;
» Radiometer body temperature gradients are important foe e : % cgm utoCAD Surface
» Radiometer body radiative heat exchange 8 Cylinder
P . . O Disk
e Creating finite difference surfaces/solids using AutoCad O Hlipse
interface @ Ellipsoid
* Possibility to use AutoCad surfaces to create finite | Higtic Cone
) ) =] Elliptic Cylinder
difference surfaces (drawback : irregular meshes) Ogive
¢ Solid geometries are useful when the through thickness @  Offset Paraboloid
gradients are important N
. A ) 3 Lo & Parabolic Trough
¢ Solid geometries can be included in the radiation Polygon
FD Solid Edit = O Rectangle
‘Subdivision | Numbering | Cond/Cap | Radiation | Contact | Advection | Insulation | Parameters | Trans/Rot | Scarfed Cone
MGmuvs Outside Optcal Propestes: Scarfed Cylinder
XMIN.  DEFAULT -3 O Sphere
T =) - . & | T
[N YMAX:  DEFAULT - o
o 2ZuiN: DEFAULT - Solid Brick
vn ZwAX  DEFAULT - Y Solid Cone
vuax [ i Ot Proga.._| [ OptesOverids. | Bl solid Cylinder
SET Free: Molecular Conduction Solid Ellipsoid
[Clzmex 3 Solid Sphere
;
a (Cactivespace
echnologies

10
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BEE-Thin Shell Data

» BEE PCB nodal break-down is adjusted to ¢ Possibility to create user defined sub-divisions

fit component dimensions e Possibility to define node IDs manually
» Itis important to have control on the * Assigning different node IDs for different sides of the surface
node sizes Thin Shell Data
> Itis important to have control on the [ Subdivision | Mumbenng | Radistion | Cond/Cap | Contact [ Insuistion | Surface | Trans/Rot
node numbering, especially for the late (7 tae some Dsenthsides
. Top/Out Side Bottor/In Side
stage modelling changes Sl Sumocel
FRONT_FR4 - FRONT_FR4
) Use Start ID: 1 () Use Stat ID: 201
@ Use List @ Use List
3 5 m
b 4 g
Thin Shell Data 00
Subdivision | Numbsring | Radiation | Cand/Cap | Cortact | insulation | Surface [ Trans/Rot |
(@ Centered Nodes (7 Edge Nodes
K-direction Y-direction
) Equal. 14 (@) Equal: 11
@ List: @ List:
0.09090% - 0.09090% -
0.136364 0.181818
0.181818 0.297000
0272727 0.363636
0318182 0.454545

(cactivespace

echnologies "

Mole-Mars CO,Gas Conduction

» Mars Atmosphere: 95.5% CO,
» Surface Pressure : around 8 Torr
» Thermal conductivity of CO, varies from 0.010W/m.K at -60°C to ~0.016W/m.K at 20°C
» Gas conduction is dominant, clearances are small <0.3mm
» Pure gas conduction, no convection
» The Mole consists of many concentric cylinders
Modelling of CO, conduction is important :
— To estimate the required heater power for the motor Heat —
— To estimate the maximum allowable operation time rejection to | rejection to

soil

soil

» The gas conduction is modelled in radial direction: k(T)*(A/1)
A: cylindrical area
| : Clearance in between concentric cylinders

HAMME
EREDUS ING. 1

T
MDTDRHDU%‘FN ©activespace
echnologies B
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Mole-Conductance Calculations‘

Contactor

e The modelling items can be enabled/disabled ——>
=T
Comment:

OuterHull_GasCx

e Possibility to introduce temperature or

Conductor Submadel:  GASCONDUCTION

Add Code For Conductars

time dependent conductance values as arrays

Contact From [Faces

| Fstat Files Fiom Curent Default Direcloy  ~

Conduction Coefficiert (Area/Thickness)

e Temperature dependent conductance values s " < ,
can alSO be dEfined USing temperature dependent Input¥alue Type: [Absulule-[Tuta\ conductance output equals input vale) \v]
thermo-physical data €T e Mt memgmmimcmdm,wm

e Conductors can be defined using GUI:
— Node to node conductor
— Node to nodes conductor
— Node to surface conductor
— Contactors

MOTORHOUE TG NEHIS TG

HAMME

7.

Conductor [W/K]

Temperature Difference (K]

(cactivespace

echnologies

13
» Support Structure convective heat exchange with
atmosphere is significant
» Itis a function of Martian wind speeds
» Mars Pathfinder and Mars rover Sojourner tests in JPL:
h=1to 2 W/m2.K for wind speeds = 0 to 5 m/sec
(ref: The Mars Thermal Environment and Radiator Characterization
(MTERC) Experiment Kenneth R. Johnson and David E. Brinza JPL)
* Convective and conductive heat transfer to air is
modelled with a constant convective heat transfer coeff.
Conducior =
Comment: CT_Convection B
Geneiic -
Submodel: COMVECTION -
P Watural Canvection Yertical Flat Flate - sathemal
Matural Convection Yertical Flat Plate - lsoflus
© Druber 0 Natural Cormverction Yettical Cylindss - lsothermal
Matural C Vettical Cylindes - sof
Tape: Teneic > N::E;:\ EEE::E:E: H:'rilzcnar\tarl!'rI‘alelg\al?aul_mward Heated or Diown Side Canled
we T wee D 7 g lemmts o ed ol Sl
[C1¥s. Temp Ditf Matural Convection Horizontal Flat Plate Downside
Matural Convection Horizontal Cylinder - [sothermal
L DA Natural Conveetion Riectangular Fins - Isethermal
[F] Rocietion corductor Natural Convection Sphers With Gas Insids
Function of Temperature Difference
[7]0ne way conductor [7]Per Area Fuorced Convection Over Flat Plate
Forced Convection Around Cylinder
[ Insulation Modes Fi d tion A d Sphi 1
‘ Forced Convection éiound Object (Cactivespace
From Node: AIRE0001 mAir: TAAB Faorced Conwection Through Tube Bank echnolo g ies
14

To [Uses Ares)
[Epincr Certral Tube PZEONDUETORS}:312 Out
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HP3-Integrating Thermal Models

» The Support Structure is housing the other subsystems :
Mole, TLM, Tethers etc.

» The Support Structure itself mounted on the lander
before deployment

e Entire thermal desktop models can be inserted

to merge thermal models
e A subset of thermal desktop submodels can also
be inserted (defined subset should be exported =i

first) b insen
e Thermo-optical and thermo-physical = *| [(Bowee.. |
data bases should be imported separately o
Insettion point Scale Retation
* Once the defined models are inserted as a i e R

‘block™ then it is exploded to convert the block

Yoo o Block Uit
into individual entities 2 5 > Ut Wilmetes
* Sub-model names should be checked Duniomscae || 26 0001
e Boundaries should be checked

Erplode [

0K | [ Cancsl | [ Hew |

(Cactivespace
echnologies

15

Radiation Analysis Groups

¢ Radiation analysis groups can be created for

radiation and external heating calculations

¢ The radiation groups can be included/excluded from

the analysis

e The active sides can be displayed by colors for the
selected radiation group

Thin Shell Data

| Subdivision | Numberng | Radistion | Cond/Cap | Cortact | insulation | Suface | Trans/Ret |
Analysis Group Name, Active Side Optical Properties for Radiation Calculations
Bxdemal _ top/out
Top/Ouw: o =
Bottom/In black_pairt Z
Edit Active Side
() Top/Out
(@ Bottom/In
Com A surface that is active NONE will
) None [wil reflect and absorb ensrgy) } participate as a reflecto r/b locker in
() Mot in analysis group Mot part of the caleulations] th era d Iatl onca I cu I atlon S’
and the surfaces optical properties ©acti
. vactivespace
will be used. k-/techno?ogies

16
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HP3- External Heating Modelling

» Several thermal analysis cases depending
on the environmental parameters and the

mission

e Multiple orbit definitions can be created

e Orbits can be imported from other
Thermal Desktop models

e Orbits can be viewed from preset points

Heating Rate Case Manager
¢ Planetary Latitude/Longitude/Altitude List
Current Heating Fate Case: TE-DOZ_3M_MindirTempFulOps
option is available for planet surface TEDe A M ToreFaiOs = =
external heating modelling (oo ettt ot ] | [ e
Orbit v |E Edit Current Orbit.. New Healing Case Name: |
Fluid Modeling o[ [PpEmeEs: = .
Display Current Orbit b o
D Direct " [ Sy  Orbit Display Preferences.. 1
Engzl 4 View From +[Ed sun E
Export ' View Vehicle v | ER star ® Planetary Lattude/Longitude/Aliude List
Utilities ’ Orbit Display Off e ibil Sun/Planet/R adius Vector List
Planet North
Thermal Desktop Help... B Vernal Equinex tee Molecular Heating Velocity Yector List
About Th | Desktop...
CR::CH :v’::sit:s . K] Ascending Node ©) Free Molecular Heating wih Reference Orbit
) Bl omitNormal -
Training Class ————
o ] [ cancel | [ Hep |
~—technologies .
P t Heating Envi t
Orbit: T6-D2_3N_MinAirTempFuliOy == . e .
T ¢ Vehicle positions as a function
Lst/Long Input ; . . .
ng Input | Orientation | Planetary Data | Selar | Difuse Sky Solar | Abedo | Diffuse Sky IR | Ground IR | ASHRAE | Fast Spin | of time, input as Iatltude,
Right Ascersion Defintions time [sec, attuds [deg], longhtuds [deg], sittude fm], 2-otation [dea]: . .
o e i y 1% T longitude and altitude. For
@ User Speci 720 3 91 106 0 = . .
1620 E 0 3 stationary vehicles: same values
s @ - B .
20 ER- 0 at each time step)
R.A of Prims Meridian D 5230 3 9 106 o
6120 3§ 1 0 e Inputs can be cut/pasted from
Orbit: T6-D02_3N_MinAirTempFullOps excel
Lat/Long Input | Oriertation | Planetary Data | Solar | Diffuse Sky Solar | Albedo [ Diffuse Sky IR | Ground IR | ASHRAE | Fast Spin
Peirting Addiional Riotations |
© 2 Zenith P + Degrees * Additional rotations can be
—> .
© 25 0 ~ Degress defined to account for lander
) +2 Star il + Degess tilt
Star Right Ascension: Degress Tl
[[Orbit T6-D02_3N_ MinAirTempFuliOps ==
Lat/Long Inpuit | Onentation | Planetary Data | Solar | Diffuse Sky Solar | Albedo | Difuse Sky IR | Ground IR | ASHRAE | Fast Spin|
Riadivs of Planet 2872 m - : |
L]
vt oy TS - Different planets options can be selected ‘
Inciination of Equater: 2519 Degrees
Sidereal Period: 286426 sec @actlvespace
Mean Solar Day: 887752 sec echnologies 8
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Mars Environment Heat Fluxes :

. Orbit: T6-D02_3N_MinAirTempFullOps [T
e Direct Solar

e Diffuse Solar Lat/Long Input | Orientation | Planctary Deta | Solar | Diffuse Sy Solar | Albedo | Diffuse Sky IR | Ground IR | ASHRAE | Fast Spin |
e Albedo © Use Valus TabularInput =

. Erter Time [sec], Soler Fu [w/m"2]
* Diffuse Sky lR Fllpe: 42507 Wim"2 o 2 Time [sec], Solar Flux [W/m"2]
* IR Planet Shine

1110.00000,
1665.00000,

@ Use Solar Flux vs. Time 2774.00000.

]

[ Edit Solar Flu vs. Time Table... ] | %WM:
i C |
e |tis only the direct portion of the solar irradiation for a surface on
the planet
e Diffuse portion shall be defined separately

Solar Flux [Wim?2]

— |
I—

coccccoccoosooSccccccsssasasaea®

133
» 13871.00000,
Orbit: T6-D02_3N_MinAirTempFullOps [ / \
14981.00000.
- 15536.00000,
Lat/Long Input | Orentation | Planetary Data | Solar | Diffuse Sky Solar | Abedo | Diffuse Sky IR | Ground IR, | ASHRAE [ Fast Spin| eagn oo
17200.00000, INENEEEEE] b b b Lok by
© Use Vale: 17755.00000, - o [ o
© Use Vale: ! . e oo
Diffuse Flux: 0 Wi/m™2

@ Use Diffuse Solar Aux vs. Time

| Ed Diffuse Solar Foc vs. Time Table... |

(cactivespace

echnologies -

Mars Environment Heat Fluxes

Orbit: T6-D02_3N_MinAirTempFullOps

e Direct Solar

Lat/Long Input | Orientation | Plantary Data | Solar | Diffuse Sy Solar [ Albeda | Diffuse Sky IR | Ground IR | ASHRAE | Fast Spin |

 Diffuse Solar
¢ Albedo © Use Value Options
 Diffuse Sky IR Difuse IR: 0 Wim2 Input Mode:
* IR Planet Shine © Temperaturs
No shadowing effect @ Use Diffuse IR vs. Time @ Fux
Edit Diffuse IR vs. Time Table...

* Sky IR and Planet shine " Orbit: T6-D02_3N_MinAirTempFullOps =)
can be defined as

temperature or flux

Lat/Long Input | Oriertation | Planetary Data I Solar | Diffuse Sky Solar | Albedo I Diffuse Sky \H‘ Ground IR | ASHRAE | Fast Spin‘

e Ground temperatu re can () Use Constart Ground IR Input Options
be deﬂned asa function [T Differentiate between Might and Day (@ Temperature
Value £7.1501 [od (@) Equivalert Black Body

of the day time

e Ground temperature
gradients can be defined @ Use Ground IR vs Time
as a function of Edit Ground IR vs. Time Table. © i
longitude and latitude

57.1501 () Actual with Emissivity
Ground Emissivity: | 1

© Use Planetshine vs. Lattude/Longiude Mote: Using the Actual with Emissivity option and a Ground
Emissivity less than 1.0 will automatically include a reflected
[ Edit Planetshine vs. Lat/Long Table... component of Diffuse Sky IR.

""""" " 20
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Thermal Desktop Modelling

POST PROCESSING

(cactivespace

echnologies 21

SS-Post Processing of Heat Fluxe

Radiation Analysis Data

e All heat fluxes can be stored Control | Advanced Cortrol | Radic Otput | Radk Time Vary Output | Heatrate Output | Ray Plt
separately and post-processed when 7] Generate SINDA/FLUINT mout st e atons
the radiation and heating calculations Cutput Flenams SHDA L HR
are completed Output Submodel WA
S/F Starting Amay 1D 1
Output Format LOADG -

] Combine SAP amays into  single amay |

Il [ Output as fluxes
Sources
Solar Plangtshine Albedo
Diffuse Sky Solar Diffuse Sky IR Diffuse Sky Albedo
A N
N
/,/ \\
/ A\
7 \
£ / \
/ \
2
{ \
/ |
|
/ | ;
(Cactivespace
echnologies

22

28" European Space Thermal Analysis Workshop 14-15 October 2014



Insight HP3 — Thermal Modelling with Thermal Desktop

Soil- Post Processing Cutting Plan

¢ Visualization of results within a solid object

* Mapping the temperature results

¢ Domain Tag sets can be created to select the
solids to be included in the cutting plane

Vet
[[Unts | Graphics Visbity | Graphics Size | SINDA | Advanced
Giobal Show Options Finte Blement Edge Optons
[EIFB/RE Nodes! Lumps. [E] Conductors Nodal Boundaries in Wireframe Views
[ User Defined Nodes Paths [ Contactors Edges in Shaded Views
Sufases Tes ] Cortoct Conductance ot e e edges s cortrledvith ACAD i
cid Frite Bemerts pes Heat Loads / Heaters
7] Sold Fiite Bements 7] Pipe [} Pressmes
e s Rolation Axes Matera Orenters
(7]FTies [ Trackers Pipe Suraces Drann
Mesh Displeyers
PP Mappers IFaces [ Assemblies
BCM/Cutting Planes
Sdect Al Desaloct Al

s

(cactivespace

echnologies

23
Post Processing — Model Browser
- — o x|
Heat Map: Sk Molege FEwmsy =
. List Edit Display Options Help
* The heat flow in between nodes can be
. . IR &l ololaE B =) -
listed from Model Browser, selecting the
. HAMMER -
individual nodes or submodels HAMMERSUPPORTSTRUCTURE il
P . MOLE_OUTER_CASE
e The radiative and conductive heat flows are |
listed separately 2B
. . =0 MOTOR.1-GearBoxCasing:1BB7 -
* No visual thermal map generation, each | Cond(11)-MatortaShaftviaClutches[ZZCONDUCTORS]:8DA
d b d I N d I d I -~ Cond-GearBoxCasing-to-MotorHousing.2[ZZCONDUCTORS]:1B14
node or submodel is displayed separately o Cond-GearBoxCasing-to-Motorhousing.]_throughbolts[ZZCONDUCTOI
T8 Mole.dwg E——T"’. =nnel X i’ gond-.M_o_t_u_r_C_.a_slT_gtoGaarboxCasmg[ﬂCONDUCTORS]::].BC3 -8
. | = < T ] F
Temperature List: List Edit Display Options Help ]
P iR &l olatu o= = T S _Z.70 e
'Total conduction Im = O.
MOTORHOUSING 'Total conduction Cut = -1.69
0.0062
Heat Into sSelected Nodes:
cond Id Node Id Nede Id G val TYPE HR Val
Heat out of sSelected Nodes:
Ceond Id Ncde Id Node Id @ val TYPE HR Val =
ZZCONDUCTORS .41 MOTCR.1 MOTOREHOUSING.2 0.11 L -0.58 3
[Pata Erom: 001a_cperaticn)casel3.sav at Time=43200. ZZCCNDUCTORS .42 MOTOR.2 MOTOSHOUSING.2 0.11 L -0.36
I ) Srem.SoRs ZZCONDUCTORS .40 MOTCR.1 MOTORHOUSING.1 0.07858 L -0.51
B Ter e mEme.eemh ZZCONDUCTORS .11 MOTCR.1 SHAFT.3 0.00528 L -0.0478
|avg 214.2053 ZZCONDUCTORS .16 MCOTCR.2 FL_CAGE.1l 3.15e-005 L -0.000701 i
FE Tiieoa
4 »
S e (Cactivespace
Ee o G echnologies o
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Thermal Desktop Modelling

DATA EXCHANGE

(cactivespace

echnologies 25

Importing/Exporting Models

e Geometric models can be imported from Import 4 TRASYS
other radiation analysis codes [Eymd ' T
e Only the surface types supported by Thermal Utilities D ?TE;)AS:SH
Desktop are imported Thermal Desktop Help...
About Thermal Desktop... B R

. CRTECH Web: FEMAP ascii I (v10.2;
 The capacitance and conductance values can soste ssetineutral (402

be assigned once the geometries are

imported into Thermal Desktop Import v

Utilities 3 Post Processing Data Mapper

e Node locations, current post-processed

Thermal Desktop Help.. Map Data to Lacations

values, surface areas can be exported into a About Thermal Desktop... Map Data to Nastran Model
text file T T Map Data to ANSYS Model
Training Class TRASYS

TSS

STEP TAS 5.2
STEP-209
MNASTRAN

Convert Thermal Desktop Geometry to AutaCAD

Qa_/tctivespace
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Thank you for the attention!

For further information, please visit our website

www.activespacetech.com
Asli Gencosmanoglu
asli.gencosmanoglu@activespacetech.eu
Tel: +49 (0) 30 6392 6058
Fax: +49 (0) 30 201 632 829
Carl-Scheele Stralle 14
12489 Berlin, Germany
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