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)) ESARAD V5.4 ALSTOM

e ESARAD v5.4 released in June 2003
e Previous version released: v5.1
e Version 5.2 was used for developments

e New numbering convention:
— odd second digit: for developments (5.3)
— even second digit for commercial releases (5.4)
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)) ESARAD V5.4 ALSTOM

e List of new features
— New Combine Shell
— Recursive Attribute Editing
— Spacecraft Orientation
— Simplified Kernel Language
— ACG
— New Custom Menu
— NASTRAN Converter
— New HDF Data Format

e Short demo if time
permitting

- Objectives -

)) ESARAD V5.4 ALSTOM

Geometry - New features

e New Combine Shell Dialog

e Recursive Attribute Editing
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ALSTOM

File

Wl 2@ B

Tree Edit haodel Detfine  Help

Transform (Abs.)..

Transform (Rel)...

Azsemble... # Combine Shells

Process Conductive |

Target Shells

Source Shells

model

- Select shells from

TPO_2_Moteur_base
GG_6_Moteur_base
TPH_4_Moteur_coupe
TPH_4_Muoteur_base
LEH_1_Muoteur_base
LTH_1_Moteur_coupe2
LTH_1_Moteur_coupe1
LTS _3_Moteur_base

pocty _______H

Combine List

LTH_1_Moteur_base
Souffletd_2_PTM_basze
SouffletH_1 _PTM_base
Demarreur _4_Moteur_base
SouffletH_2_PTM_base
LTS 1 _Moteur_base
Conel_PTM_base
GG_3_Moteur_base
LTH_3_Moteur_base

the left hand side list.

- Put them in the right
hand side list.

- Enter a Target name.

GG_5_Moteur_coupe2
GiG_5_Moteur_coupe!
Demarreur _2_Moteur_coupe =
TPH_3_Moteur_coupe
GG_5_Moteur_base
Target Shells TRO_2_Moteur_coupe
Soufflets_1_PTM_base

o II:'aY‘L'-"ad Demarreur_2_koteur_basze
= CIICk On Combine Shelks | LTH_3_hoteur_coupez

R TRO_4_Moteur_base
“Combine Shells”. LTH_5_Moteur_covpet
TPH_3_Muoteur_base

LED_1_Moteur_coupe
LEO A hdeteir hase

Dizplay &l Shells |_ Fick Shells

Helg | Dismiss |

- Geometry New Features -

ALSTOM

File Ecit Madel

W | o8l

Tree Operations

Thermo-optical Property... Shell Properties
= Bulk...
il Pairt... ~Side 1 ~Side
[F-= Conel1_PTM _
[E-= Demarreur 2_Moteur Coordinate... Colaur: EREEN Vl Colavr: I URGQUOISE 'I
= Conductive Interface. ..
. Mocle Mumberin Mode Mumberin

B = Aute EEnerate Eanciictivy 9 o
—1]
= Active: ECTIVE Vl Active: ECTIVE VI
' = Submodel I Submodel I
= LI # Transform (&bs.)
= L~ Oa" Transform (Rel.) Mocle Mumber 150 Mode Mumber &0
= LT )
=L Display Cptical Propetties: Optical Propetties:
i - Undizplay
=1 Costing: Flic:kel Vl Coating: EI_T?SSQ VI

= Report

= Dielete Criticality: FIORMAL Vl Criticality: FORMAL VI
= S
= 5 " Expand from selected —Bulk Praperti
. . pettie
= T| x Contract to selectad Miaterial m - Ok | Cancel |
[#-= THH_3_Moteur
[F-= TPO_2_Moteur Thickness: 15 - Help |

= TPO_4_taoteur =
% maodeld
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Automatic Conductance Generator

e Automate Calculations of Linear Conductances
e Recognise interface between two shells

e Output GL value to ESATAN file

e \Works on uncut shell primitives

e Contact on common straight edge

e All intra GLs computed

e Inter GLs between Quads and Triangles only

- Geometry New Features -

ACG ALSTOM

1st Option: Automatic

After having assigned the model, still in the Geometry workspace:
# ESARAD - Geometip

File Tree Edit Model Operations EES{GEE Help

E!I B 8 E . g Shel.

= J Madel Shell Properties...
= ni Geometny Thermo-optical Property...
a iz5L acglE Bulk..
[+~ | materials ;
> ----- _| Radiative Cases Paint. ..
] Analysis Cases Coordingte...
Ll Thermal Models Eimahazts -
_| “ariables e T AR S —
..... _| Spins Auto Generate Conductive Interfaces..
L B e Y R

ESARAD will automatically detect the conductive interfaces, display them
in the visualisation window and pop the dialog to process the interface type

- Geometry New Features -
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ci_t iaed_] e 819657, 1.2572... [[8.19857, 1.2572... [NOT_PROCESSED

isualisation # ESARAD - Geometry 19 [=1 B3
= 4‘|.‘_| File Tres Edit Model Operstions Define Help
clm[++] \\ Hia 2@ ddice e B RERR k4= 2% 4&
4+ |+ =
a @ |a ‘ g Geometry Wisuslisation | Kernel | Reporting | ESATAN | LLitarary) |
}1' * # Process Conductive Interfaces
3' ‘Conductive-Irtert.. Shel & =l Start Poirt End Foirt Connect Type
) :
T
1

9.14621, 0 6973... [9.14621, 0.6973... |NOT_PROCESSED
6.19657,1.2572... [[9.14621, 0.6973... |NOT_PROCESSED
9.14621, 06573... [10.0,1.8560000... |NOT_PROCESSED
819657, 1.2572... [8.19657, 1.2572... |NOT_PROCESSED

[ Apply Change to
. Shelll & [ it P =l | Gonnect Tvpe: [FUSE |
el | 1ol P =] Gortact Cari... A5
¥l

earching Ci

& Display &1 Conductive Interfaces
" Fitter.

[orTn_[Face |

Filer By Goli.. |Gonnect Type =
Coteiia Apply Fiter

Close Help

The interfaces are default to NOT_PROCESSED

- Geometry New Features -

ACG ALSTOM

1st Option: Automatic

e The Connection type can then be changed to one of the following:
- FUSE: two shells form a single continuous surface

- JOIN: two surfaces are linked by a contact conductance
- NOT_PROCESSED: default
- NOT_REQUIRED

e The Connection type can then be changed by either:
- Clicking in the visualisation window on a conductive interface
- Selecting the interface from the list in the dialog

- Geometry New Features -
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2"d Option: Manual

After having assigned the model, still in the Geometry workspace:

# ESARAD - Geometry
File Tree Ecit Model Operstions Help

r . - ot -
H & = <’= "'>= oyl EiEl # Define Conductive Interface (2 of 2)
=4 Modal 4 Shell Properties ... Primitive Shell Mames:
=5l Seometry b Thermo-optical Property... % SelectShell & Select Shel B
a test_nastran Bulk... : »
| Materials quad_2 = Conductive Interface Propertie:
;' Radiative Cazes guad_1
;' Analysis Cases tri_19 T
* - Shel &
] Thermal Models . ive Interface. tri_18
] spins = oncluctive Interfaces. .. ti_16
1 Mancnase tri_15 | Start Point: [ 191525, 5 354221 7]
tri_14
w13 End Pairit: I, 1.66665, §.376685] Vl
uad 12 Conneation Type:
cuad_11
quad_10 Cantact Canductance: Ig )
tri_za
tri 27 4
Finizh | Cancel | Helg |

- Geometry New Features -

ALSTOM

2"d Option: Manual

«|
;l R N
. . . = fff?/r\
To visualise the Conductive Interfaces = [ [T Doy
W <
and their parameter: e LLLB//

# ESABAD - Geometry

File Tree Edit hodel

Ha B@ «f
=24 Model

Define  Help

[Fece [ e |_crt. [Sreliene] Tvee [_act | coos o dosi  [orThraea

Transform (Aks.)...

B EEEE k4= P Pe% U |

Vewstsai || are |

Tran=form (Rel.). ..

e | e | o

El ﬂ Geametnr Azzemble.
a test_nastra Combine...
| Materials

: _| Radiative Case
S ] Analysis Case [
----- Ll Thermal Modals

onductive Interfaces...
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| Outputting GLs to ESATAN

# ESARAD - ESATAN

File Tree Edit Radiative Case EGEGERIRGEN Analysis Cage  bon-&

1..Calculate Linear Conductance O o @ ofofg Oen.
in the Thermal Model Menu: £ 4 Model «

-md Geometry b erme AliHores
& test_nastran
_| Mlaterials ~ ) _
“oe ] Radiative Cases {  Calculate Linear Conductances
------ ;I Analysis Cases
e ﬁl Thermal Models

Analysis Case Wl gyt
(Redefine. ..
H Qpen...

# Qutput Esatan
Copy...

2. Click Output GL in the peete ¥ Steady St B
- enerate Template. .. [ Transient [ Output REFs
Analysis Case: atitn o

[~ Output HF =

[ Output Wiew Factars

Background defaults

to White

Display

Reset Refresh
Axis Display
[v] Wadel [v| Aszembly

Hodes Display
Size [opt ][ | “dsible

Clear Table

Face Mode Crit Shell Mame | Type Act £ pd, ps, 7,0, pd, ps, T OPT M. |Face &
926 B000 M EFLM:TEL . [PARS |V 020,059, 921,000, 050, 340, 000, 000  [MFA, 9.96
1957 6003 I SWMH_R_ [RECT i 7&0, 220,000,000, 130,520, 000,000  [MFA, ]
798 7012 EPLK:SO... |RECT \d §20,.180,.000,.00 0,.00 3

- Visualisation New Features -
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Kernel - New features

e New Spacecraft orientation

L Slmpllfled Kernel Language FoR égﬁﬁiﬂggix; iéase HITH_ORBIT_POSTTIONS

orbit_index = orbit_index + 1)

CALCULATE ¢
radiative case = rcase,

calc_types = "REF. SDF. SAF".

po=_index = orbit_inde=x.

eclipse check = TRUE):
END_FCOR

- Kernel Summary -

New Spacecraft orientation ALSTOM

e Primary and Secondary vectors make it easier to define the
spacecraft orientation within the orbit

# Define Attitude (4 of 6)

{+ Pointing Yectors and Directions € LOCS Orientstion and User Defined Movemert

—Pointing Vectors and Direction:

Primary Secondary
e Select vectors . .
Pointing Vector[0.0, 0.0, 1.0] =l Pointing Vector[0.0,1.0,0.0] |
fI’O m th e G U I Pointing Direction|ZENTH =] Pointing Direction|GENERAL =l
ADIR =
General Direction S | General Directionf-1.0, 0.0, 0.0] =]
TRLE_SLIN

ANTI_TRUE_SUN
VELOCITY

ANTI_VELOCITY
pi " | Rotation Rete[o o
Ll=el MORMAL_TO_ORBIT = it
ANTI_NORMAL _TO_ORBIT
S Posrtlons|=1

—Spacecraft Mowvement

4

e OIld LOCS Orientation method still working

- Kernel New Features -
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All the previous calculate functions have been replaced with one new calculate method

\

CALCULATE_ORBIT_POSITION
CALCULATE_ORBIT_POSITION_WITH_SPIN
CALCULATE_PLANET_ABSORBED_FLUX_MATRIX
CALCULATE_PLANET_ABSORBED_FLUX_RAYTRACING
CALCULATE_PLANET_DIRECT_FLUX

CALCULATE_SOLAR_ABSORBED_FLUX_ MATRIX > CALCULATE (

CALCULATE_SOLAR_ABSORBED_FLUX_RAYTRACING
CALCULATE_SOLAR_DIRECT_FLUX
CALCULATE_VIEW_FACTORS
CALCULATE_RADIATIVE_EXCHANGE_FACROTRS_MATRIX
CALCULATE_RADIATIVE_EXCHANGE_FACROTRS_RAYTRACING /

- Kernel New Features -

Simplified Kernel Language ALSTOM

Example of a new CALCULTE method for a moving

geometry:

FOE (orbit_index = 1;
orbit_index <= rcase. HUM_OREIT POSITIOHS:
orbit_index = orbit_index + 1)

CALCOLATE
radiative_caze = rcase.
calc _tyvpes = "RHEF, SDE, SAF",
po=_1ndex = orbit_index.
eclip=e _checl = TRUE])
END _FOR

- Kernel New Features -
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Library - New features

oo 2

Mlesw 1 Edit
e New Custom Menu = Dot -

Mastran_App

Ezarad_to_StepTasz
StepTas_to_Esarad

OutputFile- [ __Browse |
e NASTAN Converter Newrrocess? [

- Library Summary -

New Custom Menu ALSTOM

e Allows external process to be called from within ESARAD
e Can integrate user’s application to work with ESARAD

e Can launch program or access system functions without
needing to leave ESARAD J coson 8
AET

e Call NASTRAN converter | Mew /Edt I
e Call STEP-TAS converter . L,
_ Mastran_App
e In the Library workspace Esarad_to_StepTas
StepTas_to_E=sarad

- Library New Features -
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# Nastran_Conversion

File Hame I Browse I

Connect Lines | | -connect

Output File | Browse |

Mewr Process 7 |_

Run | Cancel |

e Converts MSc/NASTRAN input files into ESARAD

e Only supports thin shells and elements (TRIA and QUAD)
e Maps GRID points = ESARAD Points Variables

e Maps FE elements = ESARAD shells

e Does not translate Material data yet

e Can be used with Combine Shells & Recursive Attribute

- Library New Features -

)) NASTRAN Converter ALSTOM

Examples

Nacelle Air-Inlet Turbine Blade

- Library New Features -
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Data Format - New features

e New Data Store HDF (Hierarchical Data Format)
e Neutral Binary

Platform Independent
— same model can be opened from any platform
— can transfer a complete model (with all data) to another site

e Only compatible with ESARAD v5.4 onwards

- Data Format New Features -

ESARAD V5.4 ALSTOM

Conclusion

Chris KIRTLEY will present future
developments after the break.

- Conclusion -
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Bruno CASTELLI
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)) ESARAD V5.4 Demo ALSTOM

e Import a model from NASTRAN
e Assign the model

e Define properties

e Run ACG

e Export the model to ESATAN

- Demo Objectives -




BEGIN NODEL Nacells  ECARAD_NODE HUMDERING ECARAD_GENERETED
1 8 ¥acelle Model POINT POINT_20 = [7.756000=-001. 6. 174700=-001. -2 798000s-001]:
2 5 Hodes of the Entire Modsl POINT POINT 21 = [7.756000=-001. 5. 195400e-001. —4 438000=-001]:
3 GRID 1 84,332 747553 284 677 EOINT POINT 22 = [7.756000=-001. 3.691100s-001. -5 603000=-001]
4 GRID 2 24,4176 230045 226 886 POINT POINT 23 = [7.756000=—-001, 1.904300e-001, —6.276000e-001
© GRID 3 94,4581 691363 289099 EOINT POINT 24 = [G.406600=—001, 0.000000e+000, 6.219500=—001]:
EOINT POINT 25 = [4.807400=—001, 1.548600e-001, —6.002000e—001];
? gg% é gj gégg ég%ié; ggégég EOINT POINT 26 - [4.748900=-001, 4.778000c-001, —4.199000=-001];
5 GRID : 04 5730 040566 298 2o3 EOINT POINT 27 - [6.381200=-001, 1.237600c-001, —6.272000e—001];
: : POINT POINT 28 - [6.023300=-001, 1.513800c-001, 6.1895200=-001]:
@ GRID 7 84,7758 325148 297.832 EOINT EOQINT 29 = [6.2137002-001. 3.054500e-001, 5 714600e-001]:
10 GRID 8 848929 A7RET73 300222 POINT FOINT_30 = [4.446300e-001. 1.248900e-001, 5.994100e-001]:
11 GRID 3 85 0255 004253 302 455 e
12 GRID 10 85,173 307932 304.692
1% GRID 11 85,3344 587332 306.328 SHELL quad_1;
i4of... quad_1 - SHELL_QUADRILATERAL (
15 CTRIAZ 1 1 55 a7 56 3 pointl = T 124,
16 CTRIAY 2 1 38 56 37 Fo th atest nows, slf e and portant point2 = POINT 1,
17 CTRIAZ 3 i 37 i3 34 information abou known Scues,pease vist point3 = POINT 3,
18 CTRIAZ 4 1 20 38 13 pointd = POINT_145.
www.techcentreuk. power.alstom.com colourl = "CYAN",
19 CTRIAZ 5 1 19 1 20 ; W EERN
20 CTRIAZ 6 1 2 20 1 ALSTOM Frd Bulihoad” .
21 CTRIAZ 7 1 1 38 57 109,
22 CTRIAZ 8 1 39 57 38 nbase? = 1139,
23 CTRIA: 3 1 38 20 39 optl = AMS4311 coat,
24 CTRIAZ 10 1 21 39 20 opt2 = AMS4901 coat,
25 CTRIAZ 11 1 20 z 21 bulk = AMS45801_mat.
o0 thick = Ti32_thick):
27 CQUADS 103 1 163 145 146 164 (R
26 CQUADE 104 1 145 127 128 146 n ] SHELT tri 43
29 CQUADL 105 1 127 109 110 128 3 B bri 43 = BHELI TRIAWGLE (
20 COUADY 106 1 109 a1 a2 110 File Hame astran.n rovwse Tointl = POINT 3,
31 COUADE 107 1 91 73 74 a2 point? = POINT 1,
12 COUADY 108 1 164 146 147 165 Connect Lines | | -connect point3 = POINT 25,
3: CQUADE 109 1 146 128 129 147 colourl = “VHITE",
34 CQUADE 110 1 128 110 111 129 Output File Iesarad_er Browse | colour? = “VHITE",
35 CQUADA 111 1 110 92 93 111 m 25:::; = ggg
36 CQUADE 112 1 9z 74 75 93 2 =208, .
37 CQUAD4 113 1 165 147 148 166 st (RiEEEEs 7 Sided = phacTIvED
30 COUAD4 114 1 147 129 130 148 ik - Al271a g
39 COUADE 115 1 129 111 112 130 thick = B163. Thick):
40 COUADY 116 1 111 EE 94 112 - .
41 ¢ Referenced Coordinate Franes Run Cancel PURGE_MODEL () ;
4: ENDDATA a594743b END_MODEL

NASTRAN .ns file ESARAD .erg file

- Demo -

ALSTOM

ESARAD - Geometry
Fle Tree Edit Model Operstions Defins Help

Hoil e HEisy < B BEEE &+ =

-4 Model = Geometry Wisualisation | e
-l Geomatry

FL Hacelle

Load geometry file

Eclit Geametry Laok in: |_| Ezaradhocels

Edit Ketnel ] visTreesrays
i
editor esarad

cedricvd erg [= g
TerraSAR_INT ery myData.ns —

Mastran.ns -
nastranz.erg —
GOCE_MEW.erg File name; [Esaraa. ery (U Load geametry fle I
Filez of type: IAII Files (**) _VI Cancel |

-

Create et open the
model in ESARAD

Macelle.erg

quad_3z
quad_33
quad_z4
quad_35
quad_36
quad_3T
quad_33
quad_39

quad 4 _vl

fvmdal Nacelle succassfully loadsd

\J
(EX AR N NN E RN NN NEEERENNN N RN NN N NN NN NN
]
e b
& o

pndel has not been assigned
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I :
1. Define Optical Densiy e 2. Define
. p SpecificHest  |1187.0 | bu | ks

Properties P e —
[/ Define Thermooptical oty | oK | [ concer | Help |

rinfrared

Emissivity 0. 3268 Diffuse Reflectivity 0.64

Transmissivity ID .0 Specular Reflectivity ID .0

~Solar

Absorptivity ID .4 Diffuse Reflectivity ID LB

Transmissivity ID i) Specular Reflectivity ID i) el e
Colour e ~ Celour: JGHT_cREY =

| Node Humbering Hode Numbering

Active: Jective < Active: JumcTrve -
Submode! Submodel
hode Number Made Mumber

Optical Properties: Optical Properties:

Coating [erasagnt_coat =] Goating [emsast1_coat -
3 Q SS i g n Criticalty: FORMAL - Criticalty FORMAL -
Bulk Properties——————————————
Material lKMsam 1_mat ~ Ok Cancel
p ro p e rtl e S Thickness:  [rioa_thick < —

Irtblkd_fissy

Ok | Cancel | Help

- Demo -

AU AOE ALSTOM

ESARAD - Geomety

File Tree Edit Model Opersions Defie Help
: o W — Visualisation

We 2@ B-fsaw < Mm@ B = 2 pE
3 Model wisuglisation | Kernel | Repor &
55 Geometry -
=~ ¥y Naselle
= Inthikd_sssy
4 Skin
g TA_Out

= Tee_Pipe

4k piccalo

Geametry

& AMSA11_n
& Auzz19_mat|
] Radiative Cases

) Analysis Cases Shell & | JR2 = |

~&pply Change to Selection

- 2] Thermal Models :
) variables ShellE; | B2 | =l |
Display Undisplay
41~ | Conductive Interface: ~Sarting Criteria Reset Refrash
B il COWDUCT IWE
| b Axis Display INTERFACE
Frimary Conducti... »| & Ascending S0t [ opu Bl LT PROGESSED

Hodes Display
size [opt ][ wsible

Seconda... [Conducti.. | % Ascending Clear Tabl
lear Table

" Descending

€ Descending

Face | Move | cri. |sheimame] Type | set | ¢ pd, ps, 1,9, pd, ps, T | ot .. |Face a..|




Export model to ESATAN ALSTOM

Thermal Model EEETE Rt
1. Run a kernel |'- reasel —

ergeiones.
ferae Al Hades. ..

mefine submadel.

2 . Cal C U I ate LI n ear CO n d u Ctan Ces Calculate Linear Conductances

Glose..

Mor-Analys

:

Thermal Model

Working Directory [3-\Esaradi5. 4. 51 Bsaradliodel s NaceLLet esabantacase Browse
Qpen...
ZOp.
Tempiate Fie ITemplate,tpl Browss
[DElEte
ESATAN Mocel File ftode1. a Browse

[ Ratative G Thermal

. |
3. Open an Analysis Case o
Synte Chesk:
Ere-Process
Salve
Fre-Process & Salie
InEpest St

GIEEE Cancel <Prev Next> Help

Geometry

Zenerate Template:..
stalidete Template

- Demo -

# Output Esatan

(Beclefine...

- open | Steady State

’ Copy... [~ Transient [~ Output REFs
Delete [ Qutput HFs

4. OUtpUt tO ESATAN Generate Template. ..

Malidate Template
ESATAMN Cutput ...

[ Output View Factors

Mon-2naly:
(Reldefine. ..
Open... # Inspect File
ogy . Look in: | acase
Delete

1] Mocdel.d

Template tpl

Generate Template...
“alidate Template
ESATAN Output ...

5. Inspect Output Syrta Check

Pre-Process

Solve

File: natme: prodel.a Inspect File |
Files of type: [l Files (7 %) =] Cancel |

Pre-Process & Solve

Close

- Demo -




1 # E=zarad wersion 5.4.5, run date 11:40 Mon 20 Ozt 20032 40 SARRAYS
2 # Model name: Hacelle Analy=is caze: acase 41
3 S$MODEL Hacelle_acase 42 $SUBROUTINES
1 STOCALS 43 SUBROUTINE QCYCLC LAHG = MORTRAN
[ SHODES 44 RETUEN
f D1 = ‘'PFiccolo', T = 0.000000. 45 END
7 & = 0.021944, AIP = 0.400000. EPS = 0.360000: 4t SUBROUTINE OAVERG LANG = MORTRAN
8 D2 = 'Piccolo', T = 0.000000, in END
13 ( )A = 0.021944, ALF = 0.400000, EPS = 0.260000: 49 SHEROUTINE RCYCLE LAHG = MORTRAH

ce 50 RETURN
11 51 END
iz $CONDUCTORS £2
13 GRi(204, 205) = 0.000447918:; £3 STHITIAL
14 GR{204, 206) = 0.000167911: £4 C101 = 0.000019 = Cp_AMS4901_mat * Dens_aMS4901_nat
ig ‘ ?Rizual, 2073 = 0.000107477; 43 C102 = 0.000038 * Cp_ANMS4901_mat * Dens_AMS4901_mat

SR C102 = 0.000037 * Cp_AMS4901_mat * Dens AMS4901_mat
17 57 (...
1g GLi203,204) = k_Al2219 _mat = 0. 00744496 1]
19 GL{267,2B7) = k_&l2219 mat = 0.00426211; 59 $WARIABLES1 .
20 GLi281,290) = k_Al2219 mat = 0 0055G5R27: EE IF (ggTﬁEEgé‘:}ééG.EQ. S5') THEHN
R G
37 ¢ 1 62 ELSE

] CALL QCYCLC
gi scgggﬁm‘s 4 CALL RCYCLC
2t # Haterizl data for 'AMS4901_mat' gg stmgggng
26 Cp_4MS4901_mat = 0.000000;
27 Dens AMS490L mat = 4511900000 87 SEAECUTION
Se g Sns_ —mat = - “ 3] # Steady State Solution
] RELCA=0.001

249 # Material data for 'AHMS4911 _mat' 70 NLOOF=1000
an Cp_AMS4911 mat = 0.000000; 71 CALL SOLVIT
31 Dens_ AMS4911 mat = 4428 . 859000 72 # Transient Solution
iz ¢ 73 TIMEND=FERICD
33 # Material data for '"Al2219 _mat' 74 DTIMEI=TIHEND.100.0
34 Cp 412219_mat = 0.000000; 75 OUTINT=TIMEND.-10.0
a5 Dens_412219_mat = 2768 037000; 76 CALL SLEWEEK
I # 77 SOUTPUTS
37 # Conductivity from bulk 'A12219_mat’ 7a CaLL PRHDTE(' '.'L.T.0S, OE.QA4 C' CURRENT)
38 k_A12219_mat = 120.000; 74 CALL DMPGFF( .CURRENT
39 50 SENDMODEL #Hacelle acase

www.techcentreuk.power.alstom.com




