EONIKO METXOBIO ITOAYTEXNEIO
; 7 ﬁ’ YXOAH XHMIKQON MHXANIKQN

)

GOAINOMENA META®OPAX 1

YITOAOTIXTIKO EPTAXTHPIO
COMSOL MULTIPHYSICS

ITIAPAAEIT'MA 10:
META®OPA OEPMOTHTAX XE AIXKO

EIIIMEAEIA:
EAENH KOPQONAKH
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EK®QNHZH

Avolypa COMSOL 4.4 kai emmIAoyA QUOIKOU POVTEAOU
KaBopiopog yewpueTpiag

OpPIOPOG QUOIKWYV TTAPAUETPWV

OpIoPOG OUVOPIAKWY CUVONKWYV

EmAoyn TAéypaTtog dlakpiToTroinong

AtroteAéopaTa

ATToTeAéoPATA TTOU EP@AviovTal AUTOPATA YE TRV ETTIAUOT

Katavour] Beppokpaciag Kard PAKOG TNG akTivag Kal oUyKpIoN WE

avaAuTIKA Auon

MpocBrkn TTAEYHOTOG KAl CUYKPIOT OTTOTEAEOUATWYV

YTTOAOYIOMOI un HOVIKNG KATACTAONG
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EKOQNHZH
2€ KUKAIKO Xwpio akTivag R = 1 TrpaypartoTtrolgital HeTapopd BepudtnTag Je aywyn.
O ouvteAeoTAG BepUIKAG aywyiudTnNTag TNG £mm@avelag, k, icoutal pe 1. Ao tnv
EM@AveIa amayetal BepudTnTa e pubud 4, evw n Bepuokpacia oTo cUVOPO TOU
Xwpiou €ivar 1. H TTUKVOTNTA, P, KAl N BgpuoxwpnTiKOTNTA Tou UAIKOU, Cp, €ivai
gtmiong 1.

2NMEIVETAI OTI N KaTavour Beppokpaciag divetal atrd Tnv e¢iowon Poisson n otroia
EXEI AVAAUTIKA AUON OTN YEWWETPIA ETTIAUONG:

T(x, y)= x*+y?

Na TTpoCOouoIWBEI TO PAIVOUEVO O€ NOVIUN KATAOTAON:

- Na oxedlaoTei n Katavour BepUoKPaCiag KAt PAKOG MIAG OKTIVOG
- Na ouykpiB¢i 1o atrotéAeopa Tou COMSOL pe Tnv avaAuTIKh Auon
- Na digpeuvnBei n e€aptnon TG AUoNG atTd TO TTAEYHO

- Na yivouv ol UTToAOYyIOUOi BEWPWVTAG PN JOVIUN KATACTOON

ii



A. Avolypa COMSOL 4.4 kai eTIAOY] QPUOIKOU HOVTEAOU
»

COMSOL
Multiphys. ..

- Avoiypya COMSOL Multiphysics 4.4

- Emoyr; Model Wizard ™"
N
-EmAoya 2D °
- EmAoynn @uoikou povtéhou. ATG TNV TTOPAKATW
W@ Heat Transfer in Solids (ht) ko Add Add I

Select Physics

X ac/DC
) Acoustics
2% Chemical Species Transport
&l Electrochermistry
== Fluid Flow
4 Heat Transfer
W@ Heat Transfer in Solids (ht)
|22 Heat Transfer in Fluids (ht)
S5 Heat Transfer in Pipes (htp)
¥ Heat Transfer in Porous Media (ht)
¥ Bioheat Transfer (ht)
[} Heat Transfer in Thin Shells (htsh)
. Conjugate Heat Transfer
Radiation
%! Electromagnetic Heating
Thermoelectric Effect
I Optics

H emAeypévn QuUOIKA ep@avidetal oto TAaiolo Added physics:
Added physics:

B Heat Transfer in Solids (ht)

Remove |
° Space Dimension a Study

NioTa

Mpoxwpdue 01O £TTOPEVO BANA TTATWVTAG TO TTPACIVO BeEAAKI Study.

21N Aiota Preset Studies, emAfyoupe Stationary kar Done
N EMQPAVEIQ EPYATIAG TOU TTPOYPAUUATOG.
4 ~do Preset Studies
[~ stationary
[ Time Dependent
~do Customn Studies

MDO

ETTINEyOUE

e p
Kal avolyeEl



B. KaBopiopog yewpETpiag

- 210 Model Builder, kavoupue &¢€&i KAIK 0TO Y—\‘Geometry' 1 kai emAéyoupe Circle.
Tote epavidetal oTn AioTa TOu A Geometry 1 1o Circle 1 (c1)

- Me apiotepd KAIK oto | Cirde 1 fc1) | epgavietal o Tivakac Circle émou
divovTal oI dIACTACEIG TNG YEWUETPIAG:

Circle v 4
{5 Build Selected |E8 Build All Objects

v Object Type

Type: ISoIid LI

v Size and Shape AKTiva KUKAOU G m
Radius: [1 m
Sector angle: |36D deg

O KUKAOG TOTTOBETEITOI WOTE TO KEVTPO TOU VA
v Position BpiokeTal oTo onpeio (x, y)= (0, 0)

Base: |Center / |

Xi | 0 £ m
yi |0 m
v Rotation Angle

Rotation: |0 deg

Layers

v Selections of Resulting Entities

’» ™ Create selections

Contribute to: I Mone LI Mew |

Mo va oAoKANPwOEi N yewpeTpia emmAéyoupe To = BuldAlObiects  arare gro Seki
MEPOG TNG em@avelag epyaciag, oto Graphics tu@avietal 0 KUKAOG TTOU
OpiCapE.



. OpICHOG PUOIKWYV TTAPANETPWV

- H e€iowon 1ou emAEgape pe 1o poviéAo Heat Transfer in Solids @aivetanl pe
qp|0“|'£p(') KAIK OTO B Heat Transfer in Solids (ht)

- Me apiotepd KAIK €tTIAéyouue To Heat Transfer in Solids 1 yia va eugavioTouv

Ol AETITOPEPEIEG TOU JOVTEAOU
4 @ Heat Transfer in Solids (/)
&0 Heat Transfer in Solids 1

Heat Transfer in Solids v 1
Domain Selection

Selection: IRII domains j
ond) | 2 %+
g -
Active Domain oTo otroio L!j W

emAleTan n eicwon iy

TToU £TTIAUETAI

Override and Contribution
v Equation
Show equation assuming:

| study 1, Stationary ~|
pCou- VT =V (kVT) +Q LY e§icwon Trou emIAUETI

Model Inputs "
v Coordinate System Selection

Coordinate system:

IGIobaI coordinate system LI

v Heat Conduction, Solid

Thermal conductivity: \

k I From material

o

Duoikég TTOPAMETPOI TOU
TPORBAANATOG TTOU TTPETTEI

v Thermodynamics, Solid
/ va opIoTOUV
Density: /

P |From material / LI
Heat capacity at constant pressure:
Cp |From material ~|

OETOUE TIG TIMEG VIO TIG QUOIKEG TTAPARETPOUG OTTWGS QAIVETAI TTAPAKATW:



¥ Heat Conduction, Solid - EmiAéyoupe User Defined
/ - O@étoupe TV TIPAQ 1

Thermal conductivity:

k IUser defined d j

[1 W/(m-K)
I Isotropic Zl

Thermodynamics, Solid
M 4 ! - EmiAéyoupe User Defined

- @étoupe TNV TIPAQ 1

Density: ,
r IUser defined L7 j
I 1 kg/m?

- EmIAE Defi
Heat capacity at constant pressure:  _ egrlof;\:j?eUT‘::vL:?:r’: 1 Eapee

Co I User defined / LI

1 Jikg-K)

Eméuevo PrAua civar va opiooupe TNV TNy Bepudtntag Q oTtnv egiowon

Me 8¢e&i KAk oto /@ Heat Transfer in Solids (ht) emAéyoupe To Heat Source otoTe
oTn Aiota gg@aviletal 1o oUuBoAo: @ Heat Source 1 kai 0 AVTIOTOIKOG TTIVAKAG WE
ETTIAOYEG:

Heat Source M
Domain Selection
Selectign: IAII domains LI
on DL LL % +
Active EmiAéyoupe all domains 0 K
£€TO1 WOTE VA ENPAVIOTEI &
10 1 0TN AioTA v
Override and Contribution
Equation
¥ Heat Source EmiAéyoupe User Defined
(% General source O;TOULIS Y7 L) =
Q IUser defined / ZI
[-4 w/m?

(" Linear source
Q=qs T
(" Total power

_Ptot
Q= v



A. OpIopO6G ZuvopliaKwV cuvBnKwyv
Eméuevo Briua gival o kabopiopdg Twv cuvoplakwy ouvinkwyv. Me degi KAIK oTO

@ Heat Transfer in Solids (ht) emAéyoupe 10 Temperature omoéte oty Aiota
gu@avietal 1o oUYBolo - Temperature 1 ko 0 avTioToIXOG TTIVOKAG HUE ETTIAOYEG:

Temperature vt
Boundary Selection
Selection}: | All boundaries ﬂ
on 0 ff |2 EmiAéyoupe all boundaries = +
g ’éTO’I WOTE VA EPPAVIOTEI [‘@ -
A 4 1,2,3,4 otn AioTa o
Active D =
..
Override and Conftribution
Equation
v Temperature ; )
OféToupe TNV TIPA 1
Temperature: '
To [1K] @ K

E. EmiAoyn TTAéypaTog S1akpITOTroinoNng

AkolouBei o xwpiopég NG yewpeTpiag emmiAuong pe TAéypa (Mesh) kavovtag
aploTePd KAIK oTo  £aMeshl omdre gu@avifetal 0 TIOPAKATW TIIVOKAG ME
ETTIAOYEG:

Mesh

8 Buid Al

v Mesh Settings

Sequence type:
| Physics-controlled mesh j
Element size: Ly EmiAéyoupe Normal

|Normal j

EmAéyoupe Normal kai arape to = B9 Al v v SnpioupynBei To TAéypa ot

YEWMETpIA:



Graphics vt
®Q Q R B L = S

1

0.8

0.67]

0.47]

0.27]

-0.27]

-0.47

-0.67]

-0.87]

14 22 1 ‘o8 06 w04 02 0 02 04 06 08 1 12 la

Me apiotepd KAIK 010 Study 1 ep@aviCeTal 0 avTiOTOIXOG TTiVAKAG UE ETTIAOYEG
otTou etmAéyoupe To Compute = Compute

Study

= Compute ( Update Solution
v Study Settings

[V Generate default plats
[V Generate convergence plots

2T. AtroTeAéopaTa

2T. 1 ATroTeAéopara TTou Eg@avi¢ovral auTopaTa JE TNV €TiAuon

To Tpoypappa TTapdayel armd HOVO TOU KATTOIEG KATAVONEG AVAAOYA PE TO HOVTEAO
QUOIKNG TTOU ETTIAUETAIL. 2Tr OUYKEKPIMEVN TTEPITITWON TTAPAYETAI N KATAVOWN
Bepuokpaciag Surface plot: Temperature (K). Me 1n BoriBeia TNG XPWHOTIKAG
KAipakag ota O£gId UTTOPOUME va dIATTIOTWOOUNE OTI N Bepuokpacia gival 1 oTa
ouvopa (OTTwg opiCouv Ol CUVOPIOKEG OUVONKEG) Kal OXEDOV PNdeviCeTal OTO
KEVTPO TOU KUKAOU.



Graphics

Q Q 4 Ly @
Surface: Temperature (K) .
X
T T T Al
'r T 1

o8r T 0.9

0.6} J
0.8

04t i
0.7

0.2} J
0.6

o J
0.5

0.2 | ]
0.4

0.4 | i
0.3

0.6 | J
0.2

0.8 | J
0.1

1t J

1 1 1 1 1 1
1.5 1 0.5 0 0.5 1 1.5 v 1.72x10™

©

H eikdva auTr) ptropei va cwoei wg apxeio TTOTWVTAG TO
TTAPOKATW TTapdBupo

¥ Image Snapshot

OTTOTE EPPAviCETAl TO

X|

- Image - Layout EmiAéyoupe 1o Include
Size: Maral " % Include | £101 WOTE TO OX{pa| v
e I anda ZI b éxel Titho, kKAipaka, [G§oveg
itle .
Unit: | Pixels (px) | Kal To Aoyo6TuTro To
) [V Colorlegend  Comsol
[ Lock aspect ratio [ axes
width: |a00 pX [ Logotype
Height: 600 px
o I Fortsize: |9 pt
Resolution: |96 DPI
Background: | Color j
Image size: 212 x 159 mm )
Size on screen: 858 x 519 px [ F]
[V antialiasing

Arakéyoupe TOV-TUTT

O TOU

apxeiou TTou Ba ocweEi.

— Qutput
Target: I File j
Format: | IPEG |
Quality: [~ |92

| Filename:

IC:IDocuments and Settings\administrator. PCLAB\DeskkopiUntitled. jpg Browse. .. I

SA

ok |

Cancel |

AlaAéyoupe TTOU Ba owoOEi
TO apyeio.



2T0 QOEVTPO TWV ATTOTEAECHATWY, KATW aT1rd TO Isothermal contours utrdpxer 10
Contour 1 kai To Arrow Surface 1. Autd TTapdyouv Tnv TTapakAaTw eIKOVa
4 @ Isothermal Contours (ht)
“Y) Contour 1
Arrow Surface 1

Graphics
Q Q 4 Lov | @ e

Contour: Temperature (K) Arrow Surface: Total heat flux

t t t t t t t t t t t t t 1 t t t A 0,98

F 0.98
1 0.93
0.88
1 0.83
1 0.78
_ 1073
1 0.68
E 4 0.63
1 0.58
h k=4 0.53
0.48
4 0.43
0.38
0.33
0.28
0.23

F oo
F oA
F oA
F oA
= 0.18
F
F
S

0.8 -

0.6 -

0.4 -

0.2 |

0.2}

0.4}

0.8}
0.13

0.08

L L 1 1 1 1 1 1 1 L L 1 1 1 1 1 1 0.03
1.6 -1.4 -1.2 -1 0.8 -06 -04 -0.2 0 0.2 04 06 038 1 1.2 14 16 v 0.03

Me apiotepd kKAIK ota Contour 1 kai Arrow Surface 1 avoiyel To avtioToixo
TTaPAbupo yia KABOPIoUO TwV TTAPAPETPWY OXEDIOONG.

2T. 2 Karavopn 0gpoKpaciag KAaTtd PAKOG TNG OKTivag Kal CUYKPION HE
avaAUTIKA AUon

- Meg 0¢&i KAk o1o Data Sets emAéyoupe Cut Line 2D 10 oTr0io gugavideTal
Katw amé 1o Data Sets wg £8Ng:

4 {F Resuits
4 iE Data Sets
# Solution 1

1 Cut Line 2D 1
- Mg apiotepd KAIK oTo Cut Line 2D gu@avidetal TO TTapdBupo OTToU TTPETTEI va
KaBopioouue TN YPAUMN KATA PAKOG TNG oTToiag Ba oxedlaoTei n €mOuunTn)
Katavour). AnAadr TTPETTEl va OPICOUME TIG CUVTETAYUEVEG DUO ONUEIWV TTOU
opiCouV HIO aKTiVa TOU KUKAOU:

v



Cut Line 2D v _ .
I'Ion'dus 10 Plot yia va gpgpavioTei n Graphlcs

—m— YPOpUN TTOU KaBopicaue 0To oXNua & QA Ly @
Data set: ISqution 1 j )| I Lk
1-2 T T T T T
v Line Data 1k
. - 0.8 |
Line entry method: |Two points L] 0.6
o ZUVTETAYUEVEG TTPWTOU ONPEIOU 0'4 i
Point 1: |0 0 m 0.2+
Point 2: |1 0 m 0r
v Bounded by points ZuvreTayuéveg deUTepou onueiou 0.2
[ additional parallel lines -82 B
(Distances: | m L,,.JI osl
[ Snap to closest boundary 1r
1.2 1 1 1 1 1
Advanced -1.5 -1 -0.5 0 0.5 1 1.5

- Me degi KAk oTO 4 {Ei Resuts emAéyoupe 10 1D Plot Group o1éTe guavileTal
o070 BévTpo Results n avrioTon eikéva E 10 Plot Group 3

- Me 8¢&i kKAIK oTO {E1 10 Plot Group 2 gmAéyoupe D Line Graph 1 omére guavilerai:
4 1D Plot Group 3
v Line Graph 1

Me apioTtepd KAIK 010 Line Graph 1 sp@avidetal To yevou TmAoywv oxediaong:

EmiAoyn yia oxediaon

v+ Graphics 4
Plat |- Aedopéva yia Tn oxediaon Q Q 4 LLIH E (O B
mpoépxovral amd 1o Cut . .
v Data /Line 2D1 Line Graph: Temperature (K) &
Data set: | Cut Line 2D 1 =l 5 I 1w . . ; :
v y-Axis Data e % 0.9 - Karavopn T katd uAKOGg TNG T
. P 0.8 - akTivag TTou opicTNKE GTO 4
EmiAéyoupe To QuUOIKS péyeBog TTou Cut Line 2D1
Expression: BéAoupe va oxedidooupe < 0.7 _
[
Unit: g 0.5 |- i
||< ~| g- 0.4 -
[~ Description: g 0.3 N
| Temperature 0.2 T
0.1 i
Title 0 | 1 ] il
. 0 0.2 0.4 0.6 0.8 1
¥-Axis Data v N~
v + =« Arc length
Parameter:
| arc length =] Messages x Progress Log v i1X
\
Coloring and Style =
COMSOL 4.4.0.150
Legends Opened file: diskLena44.mph

Quality



Line Graph v ' Graphics 4

3] Plot [ Q Q 4 HE @ =
v Data Line Graph: T-{(x~2+y~2) Temperature
. "
Data set: lCut Line 2D 1 Zl 34 | %1076
v y-Axis Data + v %~ g s |
ZXEQIAJOUNE TN SIOPOPA =g
Expression: l ueTafl T Kal avaAuTikac Auonds -10 +
<%
| IT-(x’\2+y"2)|| § as L
Unit: —
o -20 -
| —Jie
[~ Description: :\4 -25 -
|T-(x"2+y"2) Temperature E 230 |
Tltle -35 T 1 1 1 1 1
2 0 0.2 0.4 0.6 0.8 1
- >
¥-Axis Data + v I 4 Arc |ength
Coloring and Style
Legends Messages x  Progress Log v 1 X
Quality AN

COMSOL 4.4.0.150
Opened file: diskLena44.mph

2T. 3 MpooBAKN TTAEYHATOG KAl OCUYKPIOT) ATTOTEAECHATWYV
Me Oe€i kAlk oTo D Component 1 fcompl)  emAéyouye Add Mesh otrdre
eppaviCetal éva aképa Mesh otn AioTa:

4 9 Component 1 fcompl)
= Definitions
YA\ Geometry 1
522 Materials
W Heat Transfer in Solids
4 /5 Meshes
/A Mesh 1
A Mesh 2

Me apiotepd kKAIK oto Mesh 2 emAéyoupe TIG TTAPAPETPOUG yIa TO OeUTEPO
TAEYMQ:
ATIO 10 BaCIKO pevou eTTavw emIAéyouue Add Study:

= Compute
~ooStudy 1 v
~do Add Study

O1oT1E gpavideTal To TTAPAKATW TTAPABUPO:

10



Add Study TiX
o= Add Study
Studies

4 ~do Preset Studies
[= stationary
[Y> Tirme Dependent
~oo Custom Studies

Physics in study

Physics Solve
| Heat Transfer in Solids (ht) v
Messages x  Progress Log viX
b
i Ij. . == Add Study ; B
EmAéyoupe = Stationary  kq . Epgaviletal o Study 2 otn AioTa:
Model Builder v+ Stationary 4
—F*E-rs-E& v Study Seftings
4 @ diskLenad4.mph (root
(=) Global Definitions ' Results While Salving
4 9 Component 1 fcompl)
= Definitions v Physics and Variables Selection

YA\ Geometry 1

222 Materials [~ Modify physics tree and variables for study step

\@ Heat Transfer in Solids ;™ Physics Sc  Discretization
a B Eﬂispzzzh ) Heat Transfer in Solids (ht) v IPhysics settings 3
/A5 Mesh 2
4 ~oo Study 1 I Walues of Dependent Yariables

(= step 1. Statu:unary v Mesh Selection

[reSolver Confiqurations
4 ~do Study 2 5
~ Step 1: Stationary SEOtohy f 1
4 U& Results SR L [Mesh 2 ;II
4 :: Data Sets
Solution 1 d 12
Cutline2D 1 "
#3 Derived Values Y Extensirts
B Tables
{8 Temperature (ht) Me apioTep6 kAik oTo Study 2
4 Isothermal Contours (ht EM@AvifeTal TO TTAPGBUPO TTAPAUETPWYV
4 {2 1D Plot Group 3 O1Tou QaiveTal TTWG o1 VEOI UTToAoyIoUOI
¥ Line Graph 1 0a yivouv pe To Mesh2
& Export
El Reports

11



Me &e&i KAk oTo Study 2 emAéyoupe Compute kai epgavidetal To Solution 2 oTn
Aiota pe Ta Data Sets:

4 F Results
4 i Data Sets
i Solution 1
- Cut Line 2D 1
i Solution 2

Me degi KAk 010 Data Sets emAfyoupe Cut Line 2D 10 oTr0i0 TTPOOTIBETON OTNV
utTdpyouoa AioTa:

4 Data Sets
i Solution 1
1 Cut Line 2D 1
& Solution 2
I Cut Line 2D 2

Me apioTepd KAIK oTo =1 Cut Line 2D 2 mmAéyoupE TIC TTAPAPETPOUS OTO AVTIOTOIXO
TTapabupo:

Cut Line 2D v

Plot

e EmiAéyoupe Solution 2

Data set: [ Solution 2 j Z

v Line Data

Line entry method: ITwo points i o ﬂ i ]
ZUVTETAYHEVEG apXNG/TENOUG gubeiag kKaTd

Xi UAKO¥ TNG oTroiag yivetal n oxediaon

Point 1: |0 fo m

Point 2: |1 jo m

[V Bounded by points

[~ additional parallel lines
’/Distances: | mo|

™ Snap to closest boundary

Advanced

Katw atmé 1o 1D Plot Group3 mpooTifetal kai 7o Line Graph 2 €101 woTe va
MTTOPOUNE va oxedIdooupe dUO Ypa@ruATa OTOUG idIoUG AEOVEG.

4 {E 1D Plot Group 3
v Line Graph 1
v Line Graph 2

12



Me apiotepd KAIK 0TO Line Graph 2 B£toupe TIG TTOPAPETPOUG TTOU PAiVOVTAI
TTAPOKATW:

Line Graph v+ Graphics v
& Plot [ Q Q HE ==
v Data EmiAéyoupe Cut Line 2D2 Line Graph: T-{(x~2+y~2)
Line Graph: T-{(x~2+y~2) \»
Data set: LI jE| | x10°¢ ' — 'i|
1
v y-Axis Data + v %~ sl ¥
Zxediafoupe Tn Siapopd T
Expression: a1rd TNV avaAuTikA Auon = 10k
™~
T-(x"24+y"2 ¢
[T-(r24y72) > -15 | zxed16Zoupe To o@aApa 1
Unit: o~ TTou £XE&I N KATOVOMN
I LI 4 -20 | Oeppokpaciog oTa dUo i
g TAéypaTa
[~ Description: 25 | ]
| T-(x~24+y~2) -30 |- .
Title 35 ! r
) 0 0.5 1
- v > !
B + - Arc length
v Coloring and Style
Line style Messages x  Progress  Log v1X
Line: ISoIid ﬂ \()
COMSOL 4.4.0.150
Color: |Cycle LI Opened file: diskLena44.mph

) Complete mesh consists of 1906 domain elements and

Width: I 1 Mumber of degrees of freedom solved For: 1141 (plus 1
Y ' ' ' ' ' ' ' ' ' Solution time {Study 1): 55,

Mumber of degrees of freedom solved For: 3901 (plus 1

"J L L 0 0 0 L 0 0 ! Solution time {Solver 2): 2 s,
Line markers Mumber of degrees of freedom solved For: 3901 {plus 1
Solution time {Study 2): 2 s,
Marker: INone LI Mumber of degrees of freedom solved For: 3901 (plus 1

Solution time {Study 2): 2 s,
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2T. 4 YroAoyiopoi pn poévipng katdotaong (Transient)

- [lpooBnikn véag Study (Add Study>T|me Dependent>Add Study)

thm!ixwﬂéﬁﬁ‘:-:‘trm ) ' =lolx
Home Definitions Geometry Physics Mesh Study  Results 10 = a
Q <<> =\ E— ula \@iHeat Transfer in Solids ~ [ Build Mesh = Compute @ID Plot Group & ~ | [fff] Model Libraries
=/ Fa® % add Physics Ameshz = | ~ostudy 3 - | EaddPlot Group ~ (5 jMore Windows ~
Com?opent Com:grc\'ent . Definﬂzions Geon:etry Mate'nals ~oofdd Study Lay::ut
Model Physics .
Model Builder ~ 1 Point Graph -+ | Add Study vix
= =-F-EtE Egdéyoupe To Add Study & Add Study
4 48 diskad.mph froot) KOIpgero S1TrAavo rapdbupo Studes
() Global Definitions : 4 .
= = Preset Studi
9 Component 1 {comp) -I-ch-g!e% de UF Poir T~ Dg Ssetatioza:is
~oo Study 1 T
o Stud; 2 Time selection: IAII l] ‘ [ Time Dependent
oo Custom Studies
~o Study 3 _
4 {E Results v y-Axis Data v %~
i Data Sets
2 Derived Values Expression:

B Tables [T
& Temperature (ht)
{2 1sothermal Contours (ht)

{2 1D Plot Group 3 Jk =l
& Temperature (ht) 1 ™ Description:
W Temthermal Cantanre (bt 1 Phusice in chiche

- Study 3 > Step 1: Time Dependent. Study Settings>Times> range (0,1,10)
SO I I N

Home Definitions Geometry Physics Mesh Study Results

— E ) inSolids ~ | 8 Bui —
Q @ ( E) - =E= .?Heat Trarlrsfer in Solids {53 Build Mesh Compute
= &4 Add Physics A Meshz ~ ~SoStudy 3

Component Add

1~ @ Definﬁ:ions Georcetry Mate'rials ~o Add Stud
Model Physics Mesh Study
Model Builder v+ Time Dependent -
=8B~ s~ 5 H v  Study Settings
4 @ disk44.mph froot) - -
(=) Global Definitions Time: unit: [s =l
) Component 1 fcompl) . s
~oo Study 1 Times: |range(0,1,lo) ijl
~oo Study 2 Relative tolerance: [~ [0.01
4 ~ Study 3
_'V_¥ Step 1: Time Dependent I Results While Solving
= Solver Configurations ) ) .
P Results v Physics and Yariables Selection
“i Data Sets . . )
2 %5 Darived Values [~ Modify physics tree and variables for study step
BH Tables »  Physics ¢ Discretization
& Temperature (ht) Heat Transfer in Solids (ht) - -
+ | |Physics settings ¥
U Isothermal Contours (ht) v nes 2
Ii¥ 1m Dlat Grenn 2 ‘l I ’I

- Asggi kAik Study 3> Compute

- Ac&i KAk Data Sets > Cut Point 2D 1

- ApioTepd KAk Cut Point 2D 1> Data: Solution 3. Point Data Coordinates:
x=0.85, y=0

- Aegi kAik Results> 1D Plot Group

- Apiotepd KAk 1D Plot Group. Data> Cut Point 2D 1

- Aeti KANik1D Plot Group> Point Graph

- Apiotepd kKAIK Point Graph. Data: Data set> Cut Point 2D 1
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