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« Co je tokamak COMPASS-U?

« Globdlni termdlni model

« ProcC poftrebujeme vybirat plochy?

« COMSOL API a ,,application builder metody*
« Predstaveni vyvinuté aplikace
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‘o: |PP  C&compass TOKAMAK COMPASS-U

« TOKAMAKY jsou védeckd zarizeni pro vyzkum termonukledarni fuze
« slucovdnijader izotopU vodiku (D+D, D+T)
« v budoucnu by na jejich principu méla byt postavena elekirarna

« Na UFP stavime novy tokamak pojmenovany COMPASS-U
« Hlavni parametry

« Toroiddaini mag. pole 5T

* Proud plazmatem 2 MA

« Velky polomér R=0.894 m
* Maly polomér a=0.27m

Fig. 1.: Rez tokamakem COMPASS Upgrade
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GLOBALNiI TERMALNIi MODEL

« COMPASS-U bude obsahovat
« meédéné magnetické civky chlazené na -190 °C a
reakeéni komoru vyhrivanou na 500 °C.

« To znamend rozdil 700 stupnd na minimdlni délce!
« Vzddlenost mezi komponentami ~ 20 mm

« Nutnost podrobného teplotnino modelu

Fig. 2.: Rez tokamaku COMPASS-U s vyznacenim teplot jednotlivych komponent
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o: |PP C% COMPASS PLOCHY PRO TEPELNOU VYMENU ZARENIM

« Pro surface-to-surface radiation je potreba zvolit 1 skupiny ploch
« Uvnitr komory
« Zvenku komory && uvnitr kryostatu
« Zvenku kryostatu (bez zdreni) ‘ j |

« Jenze cely model md cca 4000 ploch! -

A\

« Volba ,,Group by continuous tangent" pomuUze |
« Pfi nastaveni na 89 stupnu ,,nepreleze* na plochu rezu |
« Ale stejné to je zdlouhavy proces, =
« ktery je navic po kazdé zméné geometrie nutné opakovat! =

(L ,}1

Fig. 5.: Plochy tvorici vnitini radiacni smyCku komory
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. | P P % COMPASS COMSOL AP

« COMSOL je postaven nad Javovym API, pres které jde konat vsechny GUI akce (a néco navic)
APl Ize volat

- externé z Javovych programd,

« externe z Matlabu (Livelink for MATLAB)

* Interné z Application Builderu

« Application builder ale umi nejen ,,standalone aplikace*!
« Jeho soucdsti je moznost tvorby formuldrt/dialogu pro pouziti uvnitt COMSOLu
« A nebojenom tvorba samostatnych metod

File Home  Definitions  Geometry  Materials  Physics  Mesh  Study  Results

"0 Data Access =] New Methed L= . — s N % -

A CERmAee | & O @ [= = C e

b Test Application E‘. Record Method + = =

Application Method Run Settings Update Show Add-in  Refresh  Clear Comp:
Builder Call - Method - Formn = Forms Dialeg - Libraries Add-ins Add-ins

Application Create Methods Method Calls runFill Forms Add-ins Comp:
updateSelections
updateComponents

Fig. 6.: Nabidka umozniujici voldni metod v modelu updateGui
selectPlane

31/05/2022 %




COMPASS COMSOL API - METODY

INSTITUTE OF PLASMA PHYSI CR

Ei Record Method

Create Methods .
Record Method

.selection().create("seld”, "Explicit™);
selection(“=el&").geom(2);
selection(“=el18").set(1781);
selection("=el&").set (1381, 1781);
.selection()}.create("coml™, "Complement™);
.selection{"coml™).set("entitydim™, 2);
selection("coml™).set("input™, new String[l{"selB"});

= Record changes to thazag model . component (" compl’

e
i JC”( ﬂCI TOZ method. model.component (" compl”
s 4 1] g ﬂ Press F1 for more help. madel.component (“compl’
e« COMSOL uUmi ,,nOhrOVOT akcel — model.component( “compl’
model . component (" compl’
model . component (" compl’

model . component (" compl’
|

™ W

« MAdA bohatou dokumentaci

* COMSOL Documentation
* COMSOL Multiphysics
¥ COMSOL Multiphysics® Installation Guide
¥ COMSOL Multiphysics Release Motes

« MAa prekvapivé schopné IDE

plication Builder Reference Manuz

P
Application Programming Guide

P COMSCOL Multiphysics Reference Manual

MDdEl.CDmpDHEHtE'C“Tp;'}.gEDm(IEEST;'}{| * Physics Builder Manual
@ ewsts() @DL Multiphysics Programming F{eference@
@ export( » Model Manager Reference Manual
@ export(String filename)
i exportFinal(String filename)
& faceDDX(int face, double[][] param)
@ faceDk(int face, double(][] param)
i faceFF1{int face, double[][] param)
i faceFF2(int face, double[][] param)
& faceGaussCurvature(int face, double[][] pararn)
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‘o: |PP  (C:compass OMEZEN{ / ODLISNOSTI

« COMSOL APl je primdrné urcené pro komunikaci ,,GUI - backend*
« nenitam prehriel ,,uzitecnych funkci* které by Clovék cekal
« napf. zjistit polohy vrcholU tvoricich sténu je prekvapivé komplikované

« V AppBuilder metoddch nelze importovat tridy z java stdlib
« To znamend zZe jsou dostupné jen inbuilt datové typy
« Boolean, int, double, string, array, array2d
« napr. nelze pouzt java.util. ArrayList! | import java.util.Arraylist; // import the Arraylist clas

I
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INSTITUTE OF PLASMA PHYSICS ASCR

‘o: |PP Z COMPASS VYBER PLOCH V DUTINE

« Pro nds Ukol chceme zvolit vSechny plochy, které spolu sousedi, ale pfitom nelezi na rezech
« Jednoduchy ,floodfill* algoritmus

} while (stack.length > 8);

\

« Dokud mdme néco v zasobniku / i:;ciﬂzkr{;ﬁz:?z:;i; ;:E:ck[a];
« Vytdhneme plochu ze zdsobniku
« Najdeme vsechny jeji sousedy
« Vsechny sousedy provérime, ze
¢ se nenachdzi narezu a

int[] adjecentBoundaries = comp.geom("geoml™).getAdj(2, 2, workingBoundary);

boolean isIgnored = (igneorelist[adjecentBoundary] == 1);
boolean isAlreadySelected = (selected[adjecentBoundary] == 1};

* UZjsme tam nebyli a
« v tom pripadé ho priddme do vybéru a do zdsobniku

selected[adjecentBoundary] = 1;
stack = append(stack, adjecentBoundary);
comp.selection(resultSelection).add(adjecentBoundary);

31/05/2022 10




Tty Z
0. |PP ~ COMPASS
.. .. N INSTITUTE OF PLASMA PHYS SCR

SOUCASTI APLIKACE

 Metoda v pozadi
« GUI formuldr v popredi

-] do {
int workingBoundary = stack[@];
stack = remove(stack, @);

I int[] adjecentBoundaries = comp.geom( geoml” ). getad](2, 2, workingBoundary);
- for (int adjecentBoundary : adjecentBoundaries) {
boolean isIgnored = (ignorelist[adjecentBoundary] == 1);

boolean is&lreadySelected = (selected[adjecentBoundary] == 1);

- if (lisIgnored &% !isflreadySelected) {
I int adjecentDomains = comp.geom(“geoml”).getadi(2, 3, adjecentBoundary).length;
- if ({adjecentDomains < 2) || !'ignore_inner_boundaries) {
selected[adjecentBoundary] = 1;
stack = oppend(stack, adjecentBoundary);
I comp.selection(resultselection).add{adjecentBoundary);

boundaries_selected++;
stack_size = stack.length;
- if (slowdown) ﬂ
sleep(slowdown_time);
h
T
T

h
T while (stack.length > @);

Fig. 7.: Ukdzka metody pro vybér sousedicich ploch v dutiné
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FloodFiller
Waorking component: -- Please select -- -
Selection to floodfill: -- Please select -- -
Selection to ignore: -- Please select -- -

Ignore inner boundaries

[] Slow down the process 20 ms/step

(3 Start FloodFill

Stack size: 4

Boundaries selected: 1186

Fig. 8.: Vytvoreny formuldr pro vybér ploch v dutiné
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% COMPASS

UKAZKA FUNKCE

2R etting Properties

e
a ) 4 » ~ ‘:‘
| a
N
FloodFiller
Working component: Component 1 (comy ~
Selection to floodfill: vessel_interior v
Selection to ignore to_gnore v
/] Ignore inner boundaries
| Slow down the process 10 ms/steg
Start FloodFill
Stack size: 4
Boundaries selected: 1186
201 boundaries t nore (in uni)
1 boundanes ¢ art with (in sel
Got 4095 boundanes
201 boundares to ignore (in unil
1 boundanes to start with (in sel2
Got 4095 boundaries
4
!
y a—t
Message Progress Log Evaluation 3D

) IgNO n uni)
ignore (in unil)

t t with (in sel2
ndaniec
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. | P P % COMPASS COMSOL ADD-IN

« COMSOL umi vyexportovat metody a formuldre ve formé Add-In
« Ty Ize katalogizovat v knihovnég, pouzivat v jinych modelech a distribuovat ddl

Add-in Definition
&=, Create Add-in

v Add-in
Filename: TAcomsol\addins\floodfiller.m; P& Browse —+ =
Label: floodfiller

2 floodfiller.mph 27.05.2022 859 COMSOL Applicati... 709 kB
Unique identifier: ipp.floodfiller

. Fig. 10.: Vyexportovany add-in
* Protection
Editing password:

* Presentation

Description

Fig. 9.: Rozhranni pro tvorbu add-inU
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Line: p2-60e5 (kPa)
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Fig. 12.: Rozlozeni tlaku na vyhrivacim okruhu

A

N

=

5

< COMPASS GLOBALNi TERMALNi MODEL - VYSLEDKY

s NN
] I\ ‘ Fig. 14.: Vysledné rozlozeni teplot horké komory
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Fig. 11.: RozloZeni tlaku na chladicim okruhu \ ‘ Fig. 13.: Vysledné rozlozeni teplot chladnych komponent —
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