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- Many improvements made to the tools over 2004

- ESATAN v9.2 and ESARAD v5.6 being finalised
— pre-release shortly available to Beta test sites
— full releases planned early November 2004

. ThermXL version 3.0 released Jan 2004
- ThermXL version 4.0 under development

- Aim of presentation
— outline the improvements & new functionality
— highlight current development activities

- Introduction -
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FHTS Solver Development

Two-phase quasi-transient solver

5 Oct 2004

— FGENFI extended to handle quasi-transient
- hydraulic steady-state (pressure & flow rate)
- selected as an option via QTRSOL (=YES || NO)
« no need for a pressure boundary
- assumes fixed fluid mass within loop
— useful when hydraulic response unimportant compared to
the thermal response
— significant speed improvements seen
- 5 fold speed increase seen for realistic user models

- ESATAN Version 9.2 -
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New elements

)) ESATAN Developments
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Provision of new elements

Flexible Hose Model

______________________

— user-defined geometry
— in-built or user defined loss

PID Controller

— 3 term controller

— positive control action

mmmmm

Peltier Element

Q:

Node 10 fuak} ﬂ'
— thermo-electric device
R \n. — heat pump

- ESATAN Version 9.2 -
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Modelling enhancements: Groups

Ability to define & refer to a group of nodes

# Define groups
G oupl "#1-3;subl:1-10";
G oup?2 "#1-Bar_m d'

Library routines extended to support groups
New library “Node Group Functions”
— report average of specified nodal entity

— minimum & maximum of specified nodal entity
— report sum of specified nodal entity

Heat flux between specified groups

- ESATAN Version 9.2 -
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Modelling enhancements: Events

- Language updated to support named events
— time step and output events supported
— time step event forces integration step to occur at event
— output event forces SOUTPUT to be called at event
— both event types can be periodic
— reference to event by name

$EVENTS
$TI MESTEP

M/_event = 100. 0; # sinple event at 100.0

Anot her _event = 50.0, 100.0; # periodic event 50.0, 150.0, 250.0 ...
$OUTPUT

Qut put _event = 125.0; # output at 125.0

$VARI ABLES1
| F(AFTER( My_event, 0)) ...

- ESATAN Version 9.2 -
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Modelling enhancements: Alias

- Ability to alias a node to a name
- Increase readability of model
- Decrease model dependence on nodal mesh

$NCDES
D10, 10.0.. .;

$ALI AS
Ther nocoupl el = D10;
$VARI ABLES1
| F(T: Ther nocoupl el ...
Q : Therntoupl el = 50.0

- ESATAN Version 9.2 -
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Sink temperature calculation
T between any thermal item & an environment

- Four sink calculations supported

— black body radiation sink temperature Tg
04T} —T5 ) = 3 [OGR(T} ~TD]~(QS,+ 04, + QF)

je E

— grey body radiation sink temperature Tg g,

[ b [GGRU])(T“,.‘— TS o) = 3 [GGR(T! T}~ (05, + 04+ QF))
je E Jje kE

— radiation sink temperature T,

(jEzE[UGRU-]){ 2 o) G jEZE[GGRU(T? -]

— linear sink temperature Tg
( 2 G‘LI.-J,-)(T‘-— Ts) = 3 [GLAT~T)]
e E JjeE

Fl

- ESATAN Version 9.2 -
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Solution run-time monitor

- ESATAN Version 9.2 -
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B Fie Edt Seach Run | Fila Help =12l

[CeE 5 oy : - Read monitor file

T EEEmE Module [ ctarTime [ End Time = = .
Tmeme S - WRE T %. Monitor progress
= ELEMSTS DAT I

iy }} — current module
e e 55 - lastupdate time
S Er;mﬂ#iipiﬁom?mmia : — est. time to complete
T — I*=> |- See solution history
T H“ . - Report successful

C
SOUTFUTS
C

T02_CYRE.out CO m p I eti 0 n
- All platforms supported

T02 CYRE.TR&
- t02_oyrene.d

- ESATAN Version 9.2 -
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ESATAN v9.2

ESATAN 9.1 .
ALSTOM . Thermal Network Viewer

- ESATAN Version 9.2 -
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Thermal Network Viewer - ThermNV
:C:md ..... GL(1,I2) ‘ C%SEUS.BAR;ILl 7 o 25 Isue 75
' — any result data
— average group/model data
Post-process
— heat flow & heat balance
— visualise heat flows
- ESATAN Version 9.2 -
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B ESARAD v5.6
- Planet temperature map

ESARAD 5.5.9
For the latest news, self help and important

information about known issues, please visit
our webh site at |

www.techcentreuk.power.alstom.com

ALST@‘

- ESARAD Version 5.6 -
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Planet flux calculation enhancement
- Planet temperature map

— used in planet flux calculation
— uniform temperature option retained

New options ....

® Matrix of temperature
- T vs longitude/latitude
® Auto calculate map from,

- solar absorptivity
- infra-red emissivity
- minimum night side temp

- ESARAD Version 5.6 -
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ESARAD 5.5.9
For the latest news, self help and important

information aboul known igsues, pleasea visit
ourweb siie at .

www.techcentreuk.power.alstom.com
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ESARAD v5.6

Sun finite distance

- ESARAD Version 5.6 -
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Modelling near sun orbits

-
Rays from sun at infinite
distance
=
-
Rays from sun at finite <
distance
=
p
Rays from finite sun at J
finite distance
N

Parallel Rays

Ref. Line

- ESARAD Version 5.6 -
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ESARAD v5.6

. Performance enhancement

ESARAD 5.5.9
For the latest news, self help and important

information aboul known igsues, pleasea visit
ourweb siie at .

www.techcentreuk.power.alstom.com
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- ESARAD Version 5.6 -
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Ray-tracing performance improvement
- Analysis of ray-tracing algorithm performed

- Octree approach to mesh analysis domain
— widely accepted approach
— mesh breakdown according to contained geometry
— avoids unnecessary processing whilst tracing a ray
— avoids mesh definition by user

- Performance results model dependant,
— Over 3 times speed improvement seen for industrial models

- ESARAD Version 5.6 -
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ESARAD v5.6

- Optical property sets
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- ESARAD Version 5.6 -
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Application of optical property sets

“File:

+ ESARAD - Geomektry

Tree Edit Model Operations Die

M 2@ ofFaks,

=12 Model

I_:-EILH Geometny
E| J hatarials
&2 Optical Set
T Bl e
. ..... ¥ EOL
S opOL
Lo Mdetault!

4
b

Ability to define optical property sets

Enables easy simulation of,
— material degradation
— surface finish effects

No need to duplicate geometry

L — - Select set within radiative case
Elshly bz o015 o Default property (“default”)
Transmissivity oo SpecularReflsctivity i . . .
= . Visualisation of property set
e ke weeeen (k| « Dynamic binding of properties

[ o | Cancel | Help |
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- ESARAD Version 5.6 -
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B ThermXL v3.0

ESARAD 5.5.9
For the latest news, self help and important

information aboul known igsues, pleasea visit
ourweb siie at .

www.techcentreuk.power.alstom.com
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- ThermXL Version 3.0 -
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- Modelling enhancements

25

ThermXL Developments
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Modelling enhancements

Improved solver performance
Flexible interpolation function

Import of radiative data

— import from csv file

— map radiative data onto ThermXL model
Sensitivity analysis

— user defined parameters and variations
— user defined results

- ThermXL Version 3.0 -

Product Status 2004
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X Microsoft Excel - Chrisk_Example_3.xls [_[51x]
€ Fle Edit View Insert Fomat Iools Dats Window Help Thermsl =18l x|
NEEee GRY BB 5 o B® =0 BSD o @ ) e n|BRE
e o -B U E=EE S %, B9 L o A |20 a EE
Fo1 = 5
A B T ¢ . ©5 [ E [ F [ 6 T A [ T [ J [ K [ L[ [ ™2
4 Name Active Value & Coll Refvmen. 08— Twar¥™__ Nominal e S|
Selected Daram e‘te rS [ 5 Radiator Area 024 -10.0% 10.0% 2.40E01 2.1BE01 2.64E01
|5 Linear Conductars 1 A10.0% 10.0% 1.00E+00 9.00E01 1.10E+00
- s |7 Radiative Conductors 1 A0.0% 10.0% 1.00E+00 9.00E01 1.10E+00
and Varlatlon Internal Dissipation \m/ 15.0% 15.0% 1.00E +1 B50E+00 116E401
Output Parameters
Selected output - BT Enable
[15] Al Temperatures ON
tivity Matrix !
[ Linear Radiative Internal
4 Input Parameters > _Radiator Area___Conductors __Conductors__ Dissipation RSS User Sum
|5 “var % 00% 00% S0.0% ~15.0%
|2 | + var %) 10.0% 10.0% 10.0% 15.0%
|27 Input Parameters Data Nominal 240ED1 1.00E+00 1.00E +00 1.00E+01
Ea -varl 21B6ED1 9.00E01 9.00E01 850E-+00)
+ var] 2B4ED1 1.10E+00 1.10E+00 1156401
|30] “var % 303% 6.9% 50.2% 50.7%)
(3 + var -256% 5.5% -44.1% 55,25
|32 Electronics Nominal 14.838 14.838 14.838 14838
E -varl 5.094 1.023 7.443 8715 12584 I
34| + var] -4.387 0.829 -6.547 a.190 11.395 T
u l !u DoutDin (Ci%age) 0.474 0.093 0,639 0,564
E3 “var % 50.0% 50% 73.1% 78.8%
+ var %) -43.1% - £4.3% 73.6%
Box hase Nominal 10.180 10.180 10.180 10.160)
-varl 5.093 0.505 7.443 801 12078
+ var] -4.338 0,406 -6.548 7.491 10.882
DoutDin (Ci%age) 0.474 0.045 0.700 0517
34.3% 5.7% B4.7% 71.4%
+ var %) 8.1% -4.6% -56.9% 66.8%
Box side 1 Nominal 11.505 11.505 11.505 11,505
-varl 5.094 0.653 7.443 -8.215) 12218
45| + var] -4.387 0526 -6.548 7,690 11.024
DoutDin (Ci%age) 0.474 0.059 0.700
K 48] “var % 5156% 4% 79.8%
43| + var %) -47.0% 35% 70.2%
|50 Box side 2 Nominal 9.328 9.328 9.328 9328 -
1< 41 [V Themmit Anak Results | ThermiL User Results L — o f
T

RUDGE—2s 1100am

Arirtpe_ret,.. | W Nick CAYAN - Thermtt v, . | B micr

- ThermXL Version 3.0 -
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Current developments
Orbital arc support

ESATAN v9.4
ESARAD v5.8, ThermXL v4.0

www.techcentreuk.power.alstom.com
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- Current Developments -
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Further ESARAD Modelling enhancements

Orbital Arcs Support
— define orbit segment
— additional options for orbit
definition
— associate orbit segment
to radiative case

— associate radiative case(s)
to an analysis case

- Current Developments -

5 Oct 2004 Product Status 2004 29
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Current developments

« Linux support

ESATAN v9.4
ESARAD v5.8, ThermXL v4.0

www.techcentreuk.power.alstom.com

ALSTOM
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- Current Developments -
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Products on Linux

- ESATAN currently available on Linux

- ESARAD ported to Linux
— 3D graphics using OpenGL
— no third-party licence restrictions
— makes use of hardware graphics accelerator
- performance improvements
— potential for powerful 3D graphics
- functionality enhancements to be defined

- Current Developments -

Product Status 2004
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Current developments

« Fluid property definition

ESATAN v9.4 .
ESARAD v5.8, ThermXL v4.0

www.techcentreuk.power.alstom.com

ALSTOM

5 Oct 2004

- Current Developments -

Product Status 2004
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Open fluid property definition

Defined through property files (ASCII)

Simple to define and modify

Definition can take the form of,

— a constant

— interpolation (1D, 2D or fixed interval)
— procedure (FORTRAN + reserved variables PROPL, ...)

Defined on a per regime basis
System properties can be overridden

- Current Developments -

Product Status 2004
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o Open architecture for fluid property definitions

5 Oct 2004

$FLUID WATER
$RHO
$LIQUID
definition
$SAT_LIQ
definition
$SAT VAP
definition
$TWO_PHASE
definition
$VAPOUR
definition
$CP

Region

SV VD WY SV S

> Property

J

- Current Developments -
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Fluid Type
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Current developments

. Wet-air transient simulation

ESATAN v9.4 .
ESARAD v5.8, ThermXL v4.0

www.techcentreuk.power.alstom.com

ALSTOM

5 Oct 2004

- Current Developments -
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Solver Developments
- Steady-state humidity simulation

- Single-phase transient humidity solution
— fltntf, fltnts and fltmts being extended to handle wet air
— hydraulic steady-state assumed (P & W)
— water vapour inertia term to be included

- Current Developments -

Product Status 2004 36
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 Outlined our current developments
— ESATAN & ESARAD being finalised for release

- Developments driven in response to needs
— user survey performed Dec 2003
— customer visit an on-going activity
— user survey 2004 being planned
— training courses & workshops

- Help us provide what you want & when you want

— team present here today

— user support system
- web support system rolled out 2003

- Conclusion -
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