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1) Model Wizard / 2D Axisymmetric

TR T

Select Space Dimension

l.ggo‘?

20 i
0 aisymmetric o Auisymmetric |

Help ) Concel Show on startup

Brer @ concet [Hoone
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2) Fluid Flow / Multi
Laminar Flow (bf

Fyzikalni rozhrani se
prida kliknutim na ,, Add“

Select Physics

Search

b {5 Recently Used
b ¥ AC/DC
b)) Acoustics
b #2F Chemical Species Transport
b 1 Electrochemistry
4 == Fluid Flow
< Single-Phase Flow
b & Thin-Film Flow
4 . Multiphase Flow

4 Z5; Bubbly Flow

Bubbly Flow, Laminar Flow (bf)

Bubbly Flow, Turbulent Flow
Wixture Model
Euler-Euler Model
Two-Phase Flow, Level Set
Two-Phase Flow, Phase Field
Two-Phase Flow, Moving Mesh
1 Three-Phase Flow, Phase Field
1 @ Porous Media and Subsurface Flow
3

Nonisothermal Flow

High Mach Number Flow

b %6 Rarefied Flow

I 24 Particle Tracing

Fluid-Structure Interaction, Fixed Geometry
Fluid-Structure Interaction

b 1| Heat Transfer

b e Optics

b 22 Raclin Franiencu

Added physics interfaces:
~2- Bubbly Flow, Laminar Flow (bf)

Remove

@ speceDimensin © s

phase Flow / Bubbly Flow / Bubbly Flow,

Prejit k vybéru studie
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] Select Study
3) Select Study -> Time Dependent ...

T~ Stational ry
4L Time Depen
b~ Custom Studies
<& Empty Study
ded study:
[ Time Dependent

Added physics interfaces:
2= Bubbly Flow, Laminar Flow (bf)

Dokoncit zakladni nastaveni
Model Wizard
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4) Component 1 / Geometry 1/ Length unit: cm

File v Home Definitions Geometry Materials Physics Mesh

A @ P; Parameters = Import
a= Variables ~
Application Component Build Add
Builder - x) Functions » All Material
- Model Definitions Geometry Materials
Model Builder Settings s
= - Geometry
4 4 Untitled.mph (root) [E2 Build All
4 () Global Definitions -
Pi Parameters Label: Geometry 1 |E
Materials .
¥ Units

4 .sf-' Component 1 (comp 1)

b = Definitions [] Scale values when changing unit

“ A G:ometry'l Length unit:
Form Unien (fin}
Materials cm i
Bubbly Flow, Laminar Flow 1 {bf) A
I &l Fluid Properties 1 nm
I & Initial Values 1 Hin
I &3 Axial Symmetry 1 um
b 23 Wall1 mil
5 Equation View mm
£ Mesh1 e
4 ~on Study 1 in
& Step 1: Time Dependent dm
b E Results #
yd
m
km
mi
nmi
Mm
Gm
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5) Component 1 / Geometry 1/ Line Segment 1

Model Builder Settings -

- = v =tE - Line Segment

4 %% Untitled.mph (root) ® Build Selected
4 Global Definitions [# Build All Objects

Fi Parameters
=i5 Materials Label: Line Segment 1
4 i- Component 1 (comp 1)
[+ = Definitions
- )f\ Geometry 1
Line Segment 1 (Is1)

¥ Start Point

Specify: | Coordinates

| Form Unien (fin) " o
s38 Materials z: 0
4 == Bubbly Flow, Laminar Flow 1 (bf)
I & Fluid Properties 1 ~ Endpoint
I+l Initial Values 1
b B Avial Symmetry 1 Specify: | Coordinates
b S wall 1 . 2
2t Equation View
A Mesh 1 z 0 o
4 ~dn Study 1 . . -
& Step 1 Time Dependent v Selections of Resulting Entitie

b [ Results Contributeto: | N =/ | New |
[] Resulting objects selection

Show in physics: | Bounda |

Uzel (Line Segment 1) se pridava kliknutim pravym
tlaCitkem na nejblizsi nadrazeny uzel (Geometry 1)

B [2; 0]

Operace v uzlu se provede
stiskem ,,Build Selected”!

Useéka lze zadat kliknutim na dva existujici body,
nebo souradnicemi. Zadame pomoci souradnic:
A[0; 0]
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6) Component 1 / Geometry 1/ Line Segment 2

Tip: Line Segment 2 muzete vytvofit duplikovanim
Uzlu Line Segment 1. Provede se to stiskem
pravého tlacitka na Line Segment 1 a volbou
Duplikovat.

Body druhé usecky:

A [0; 0]
B [0; 15]

Madel Builder
- 1 ‘® ~ =t E
4 & Untitled.mph (root)
el @ Global Definitions
Fi Pararneters
=ai Materials
4 =;f- Compenent 1 (comp 1)
I = Definitions
el y\ Geometry 1
.~" Line Segment 1 (is7)
Line Segment 2 (Is2)
| Form Union (fin)

=28 Materials

4 =*- Bubbly Flow, Laminar Flow 1 {bf}

I &l Fluid Properties 1

I S Initial Values 1

b B3 Axial Symmetry 1

b B3 Wall1

S Equation View

A Mesh 1
4~ Study 1

& Step 1: Time Dependent
3 @, Results

Y

Settings -
Line Segment

] Build Selected -

[E2 Build All Objects

Label Line Segment 2 ‘E
~ Start Point

Specify: | Coordinates -

r 0 cm
z 0 cm
~ Endpoint

Specify: | Coordinates -
r 0 cm

] 15 cm

w Selections of Resulting Entities

Contribute to: | No - | Mew

[] Resulting objects selection

Show in physics: | Boundary
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7) Component 1 / Geometry 1/ Line Segment 3

Model Builder

-

tis-smz2-

4 & Untitled.mph (root)

4 Global Definitions
Pi Parameters
izs Materials
4 !- Compenent 1 (comp 1)
* = Definitions
4 f\ Geometry 1
.~ Line Segment 1 {is7)
.~ Line Segment 2 (152}
Line Segment 3 (1s3)
 Form Union (fin)
= Materials
2= Bubbly Flow, Laminar Flow 1 (bf)
I Sl Fluid Properties 1
I Gl Initial Values 1
B
b

B3 Adal Symmetry 1
&5 wall 1
Ed Equation View
A5 Mesh 1
4~ Study 1
& Step 1: Time Dependent

4 @ Results

Sett““gs ~ 1
Line Segment

[®1 Build Selected =

[ Build All Objects

Label: Line Segment 3 |€|
¥ Start Point

Specify: | Coordinates v
n 4 om
| 13 cm
- Endpoint

Specify: | Coordinates -
r 0 cm
z 15 cm

« Selections of Resulting Entities

Contribute to: | No v|| New |

["] Resulting objects selection

Show in physics: | Boundan |

Body treti usecky
A[4; 15]
B [0; 15]
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File ¥ Home Definitions Geometry Materials Physics Mesh Study Results Developer
e |
[[= Import + Snap to Grid + "Quadratic Y ot e 77 Chamfer [[] Delete A = 7 —
Bﬁ‘: E'Ellnsert Sequence | |[_]Snap to Geometry Rl:ll C\‘T z -/ . !@ a9 ";” 5 ) 7] Fillet V%jl 9_\ . - ‘Iﬁi Mm D->T<-
:&l” S Eport @I ectinge |rvce rlmltlve; 3&;;&:':”3:‘ ran: 'orms onvevrslons {’})Tangent Gpe:,l;tttljgnsv a:t; rogra:nmlng ee:vtlon; easure Seqeueet:ce
Build mport/Export Draw Settings Dra Primitives Operations Other
Graphics Vybérem Cubic z tzv. Ribon Bar panelu nastroju se aktivuje
zadavani fidicich bod( Bézierova Polygonu pomoci mysi.

Q@Q®a@E| -
|

=Y E=N=N
| |

_|em
15

14 ]
13
12 ]
11 ]

H
S

Settings
Bézier Polygon
I Build Selected =
[E Build All Objects

Zatim uvazujeme pouze
otevrenou kfivku, je
potreba prepnout na
,Open curve”

()

Label: Bézier Polygon 1

Mysi zadejte 4 fidici body z nichz v Genera
dva jsou okrajové na volnych e (BHEENEEE
koncich usecek. Rezim klikani
bod( ukondite pravym tlacéitkem
mysi. Efekt , klesani bublinek” se

objevi ve sklenici s rozsifujicim se
hrdlem.

¥ Polygon Segments
Added segments
Segment 1 (cubic)

| Add Linear || Add Quadrati |
Delete |

W COMSOL
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9) Component 1 / Geometry 1 / Conversions / Convert to Solid

Model Builder

- 1 = v =t

4 & Untitled.mph (root)
4 Global Definitions

Pi Parameters

L E -

s5i Materials
4 l- Component 1 {comp 1)
[+ = Definitions
- )-/\ Geormetry 1
.~ Line Segment 1 (Is7)
.~" Line Segment 2 (1s.2)
.~ Line Segment 3 (1s3)
/" Bézier Polygon 1 (b1)
[&] Convert to Solid 1 {esol1)
. Form Union (fin)
=5a Materials
=%- Bubbly Flow, Laminar Flow 1 (bf]

I ol Fluid Properties 1
i &l Initial Values 1
I B3 Axial Syrmrmetry 1
b B3 Wall1
S Equation View
A Mesh 1
4~ Study 1
@ Step 1: Tirme Dependent
b {8 Results

Settings Graphics
Convert to Solid Q @ @ Ly | 2Eee s N
) Build Selected + 5 Build All Objects 16T i !
Label:  Convert to Solid 1 B | 5] I
147
¥ Input ]
13
Input objects: — v , . ,
@ “ B 2] Téleso sestavime z hranic, které
Lo [ = — 11 N4 .o r 7 e
5 T oznacime v geometrii. Vybirani
Active  Is3 & .‘EIJ
] . o L p
b1 o objektl se aktivuje timto
87 Ny «
. tlacitkem®,
[] Keep input objects &1
Repair tolerance: | Automatic v| -
v Selections of Resulting Entities. 4]
— 3_
Contributeto: | None v || MNew | h
I — 2
[] Resulting objects selection 1
Show in physics: | Domain selection | Ol |
17 |
27 lr=0
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10) Bubbly Flow /

Model Builder v ¥ Settings Graphics .
“. S-S A~ | aubbly Flow Laminar Flow aa L Zakladni fyZI kalni nastaveni
rl Untitled.mph (root) - 15 |em
4 (B Globa initions Label:  Bubbly Flow, Laminar Flow 1 i Vs v ’ . .
. ] vypocetni oblasti. Zde je oblast
4w Cumpu.nelt\t‘\ (comp) ~ Domain Selection 137 . . 7 . .
;5 Do g — = [ jedind a nic se nenastavuje. Za
/ Line Segment 1 (is1) 1 11| Ve s .7 .
o szt | - [ povsimnuti ale stoji rovnice pro
/" Bézier Polygon 1 (b1}
e ‘ kapalinu a plyn.

Materials
&M

4 ubbly Flow, Laminar Flow 1 (bf) .
| & Fluid Properties 1 7 it 5]
I W Initial Values 1 Equation form: e
'; :3 x:l'f’”‘m‘m | Study controlled - .
2 Equation View Show equation assuming: >
A Mesh 1 | Study 1, Time Dependent v 1
4 ~db Study 1 i |
[ Step 1: Time Dependent ¢|D\? +io(u - Viu =V-[-pl +¢\M|(VU| +(WVu 0 i
b & Results AV-(U)=0, w=u .1_ ‘ )
2 r=0

T T &
oy +VNpypy =-Mg,  PyPy =rhogeff S 0 5

dr
Npgs, = $yPgUa,  Ug=ui + Uy Messages | Progress Log Table
. COMSOL Multiphysics 5.3.1.229
¥ Physical Model Your COMSOL 5.3a installation is up to date.

Finalized geometry is empty.
Finalized geometry has 1 boundary and 2 vertices,
[] Selve for interfacial area Finalized geometry has 1 domain, 4 boundaries, and 4 vertices.

[] Swirl flow
Reference pressure level:

Pref  1[atm] Pa

Low gas concentration
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s = L)
- = v ETEL S v Fluid es
. . 4 <% Untitled.mph (root] [on @] | *
11) B lv Fl F| P t 2 & Geomosonans =] &
ubbly Flow / Fluid Properties e A
i Materials =
4 cha Component 1 (comp 1)
I = Definitions
4 A Geometry 1
" Line Segment 1 (1) I+ Override and Contribution
" Line Segment 2 (152) I Equation
" Line Segment 3 (1s3)
7 Bézier Polygon 1 (57) ~ Madel Input *

W& Convert to Solid 1 (esoll)

Protoze se v materialové vl

4 === Bubbly Flow, Laminar Flow 1 (bf] | Liquid:

knihovhé COMSOL zatim b 38 Fid Propates i

b B Agial Symmetry 1

nenachazi pivo, zadavame L S
hodnoty ruéné. Je proto tfeba B :

zmenit vstup z ,,From material” .
na , User Defined” a zadat
hodnoty dle obrazku =" i

2.06e-3 Pass

~ Gas Properties

1.223 kg/m?
Bubble diameter:
dy 1226 m
~ Slip Model
Slip model:
Pressure-drag balance =

Drag coefficient model:

Small spherical bubbles (Hadamard-Rybezynski)  ~

W COMSOL
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12) Bubbly Flow / Initial Values 1

Pocatecni podminky:

a) Pivo je nalité (rychlost nulova)

b) Nulovy rozdil tlaku od at

Pozn.: v dalsim ¢asovém kroku s

dopocte hydrostaticky tlak

c) V kapaliné jsou 2% plynu

sféry

Model Builder

- IR TR

4 3 Untitled.mph {root)
4 () Global Definitions
Fi Parameters
22 Materials
A E- Compenent 1 (comp 1)
[ = Definitions
4 WA Geometry 1
" Line Segment 1 {Is1)
" Line Segment 2 (Is2)
" Line Segment 3 (Is3)
7 Bézier Polygon 1 (b1)
& Convert to Solid 1 [csol7)
Form Unien (fin)
= Materials
*=“Bubbly Flow, Laminar Flow 1 (Bf)
I 2B Fhuid Properties 1
I &l Initial
I+ &5 Axial Syrnm
b 23 Wall1
Ed Equation View
A5 Mesh 1
4 b Study 1
& Step 1: Time Dependent

b I8, Results

Settings v

Label:  Initial Values 1 E
w Domain Selection

Selection: All domains

Active

I» Override and Contribution

Yelocity field:
u 0 r
0 2 my{s

Pressure:
0 Pa
ive gas density:
1.223*0.02 kg/m?®

W COMSOL



. a
13) Bubbly Flow / Wall 2

Model Builder Settings ~ 4| Graphics Priddme uzel Wall 2 a budeme

- v STELS~ Wa @ Q M & LR B8 =
- 1 I | . . v
+ % nitedrmeh fo) ek [V SIS | simulovat hladinu pod pénou.
Pi Parameters . 15 ]
ie Materials ~ Boundary Selection 141
‘ ED- 5”;2:.”?“ comp ) Selection: | Manual = 13|
= initiens - . . v
4 YA Geometry 1 - ER +2 ) b h 3
somat 0 [em A R a) Vybereme hranici C.
.~ Line Segment 2 (52 Active E:'D -E\:'} 107
" Line Segment 3 (Is3) Rt |
] Bézier Polygon 1 (b1) g
W Convertto Solid 1 {csol1) 8 | . 7 s
5 form nn () - __ b) Kapalina neprochazi skrz
28 Materials |- Override and Contribution .
4 === Bubbly Flow, Laminar Flow 1 (bf) . . v o 4
DD-FIuidPropemesW EG LG 5_/ hladlnu, ale ,,klouze po nl-
4 :‘ Initial Values 1 ¥ Liquid Boundary Condition
=] s 7 . )4
St P — / To odpovida okrajové
b B Wall2 slip S 2] e “«
35 Equation V] E H
&?ﬂeshq:a o ~* Gas Boundary Condition 1_ pOd m I n Ce typu ,,SI I p
Study 1 0 !
a wﬁ__‘u;epw:TimeDependent Gas boundary condition: a1 |

b Results Gas outlet

I Wall Movement

‘
r
e

o
M
o

(@]
~—

Plyn hladinou odchazi.
Nastavit se musi , Gas
outlet”
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14) Bubbly Flow / Gravity 1

Model Builder v ® Settings Graphics

= 1 = v ETEL S~ Gravity Q M & Ly | 2ales

4 @ Untitled.mph (root) : - 167 1 1 1
4 (©) Global Definitions Label: | Gravity 1 5] £ |

Fi Parameters . . 15
~ Domain Selection

Dalezité je Zahrnout =28 Materials 147

rl is';[-' Compenent 1 {comp1)

v , ) Definiti Selection: | Manual v| 137

. . . = nitions —
vliv gravitace. Prida se 2 A Geomety 1 D 12

. " Line Segment 1 (Is) = 117]

uzel G ravrty 1 " Line Segment 2 (1s2) Active [l 1o

* " Line Segment 3 (1s3) <> _

Gravitacni zrychleni je & Convrosoid 1 fact) v

Form Union (fin) M

p red n a StaVe n e . y :=.=_ ;ﬂual:::zow Laminar Flow 1 1) I Override and Contribution .
Oznacit se musi jen ;
B wall1 Gravity vector: 5

= Wall 2 0 |r | >
1
0
1
2

EB Initial Values 1 ¥ Gravity
B3 Axial Symmetry 1

v v v v W W)

2B Fluid Properties 1 i Equation

vypocetni oblast, na
i ] 9 -g_const
kterou gravitace 1 Eqtioniew -

A Mesh 1

pUsobi. 4|

& Step 1: Time Dependent R
I B, Results T ! =T
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15) Bubbly Flow / Pressure Point Constraint 1

Rovnice laminarniho
nestlacitelného proudéni
obsahuji pouze ¢len s
tlakovym gradientem.
Musime do vypoctu zadat
,Néjakou” hodnotu tlaku v
jednom bodu, od kterého
se gradient vypocita.
Nehodi se k tomu bod na
symetrii. Vybereme napt.:

Model Builder

-

tls~-=tz =~

4 & Untitled.mph (root)

4 (@) Global Definitions

Pi Parameters
=i Materials

El !- Component 1 (comp 1)
[* = Definitions
4 W0 Geometry 1

.~ Line Segment 1 {is7)

.~ Line Segment 2 {Is2)

.~ Line Segment 3 {1s3)

/J Bézier Polygon 1 (b1)
& Convert to Solid 1 fcsol1)
Form Union (fin)

=i Materials

~2= Bubbly Flow, Laminar Flow 1 (bf}

& Fluid Properties 1
B Initial Values 1
B Axial Symmetry 1
E5 wall 1

5 Wall 2

@ Gravity 1

v v VT T W v

£ Pressure Point Constraint 1
35 Equation View

A Mesh 1

4 ~on Study 1

& Step 1t Time Dependent

b dE Results

Settings

Pressure Point Constraint

Label: Pressure Point Constraint 1

~ Point Selection

Selection: | Manual

I: Owerride and Contribution

¥ Pressure Constraint

Pressure:
Po 0

Graphics
aa@o[@ - =
1

= 16_ cm |

&
4
o = e
MNoow oBsw
| | | | | | | 1 | | | | | | | | -

g -
B E

&

=
0 o

Pa

L T S B ST B
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Settings v

16) Component 1/ Mesh =222 - =ofu=es .
Sit Ize vytvorit I
strukturovanou nebo i
automaticky generovanou i
nestrukturovanou. Postaci
nam automaticka sit. r
Sit je u stény typu ,,No Slip“ ;
zjemnéna. Na sténé je totiz s
nulova rychlost proudéni d
(diky tfeni o sténu) a tak je
ve vrstve u stény velky
rychlostni gradient. U CFD . 2 : : :
uloh se proto pouziva s v o9 b

Zj e m n é n I’ u Sté ny. (g;mplete mesh consists of 4895 domain elements and 267 boundary elements. ‘. C OMSO[—.
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17) Study 1 / Step 1: Time Dependent

Model Builder
- = -+ =t
4 & Untitled.mph (root)
- Global Definitions
Fi Parameters

i
a4

=gs Materials
4 I- Component 1 (comp1)
[ = Definitions
- )f\ Geometry 1
" Line Segment 1 {Is1)
" Line Segment 2 (Is2)
" Line Segment 3 {Is3)
/7 Bézier Polygon 1 (b1)
& Convert to Solid 1 {csoll)
Form Union (fin)
sz Materials
4 == Bubbly Flow, Laminar Flow 1 {bf)
| & Fluid Properties 1
I &l Initial Values 1
b 83 Axial Symmetry 1
b &3 wall1
I = Wall2
[ @ Gravity 1
I» =3 Pressure Point Constraint 1
+F Equation View
A5 Mesh 1
4 oo Study 1
& Step 1: Tirne Dependent

b @ Results

Settings
Time Dependent
= Compute

Label: Time Dependent |E|

¥ Study Settings

Time unit: | s g

Times: range(0,0.1,20) /s ||_.!-_.._||

Tolerance: | Physics controlled v|

Results While Solving
¥ Physics and Variables Selection
[] Modify model configuration for studly step

L

Physics interface Solve for Discretization

Bubbly Flow, Lamina... [ || Physics setti =

I* Values of Dependent Variables
Mesh Selection

I Study Extensions

Zde staci zadat, Zze se ma
simulace provést pro casy
od 0 do 20 sekund s
krokem 0,1 s. VSe ostatni si
zde COMSOL nastavi sam.

Vypocet spustte tlacitkem ,Compute”!
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18) Results / Gas Phase (bf) / Volume Fraction, Gas Phase

Software predpfipravil
defaultni grafy. Zajimat nas
bude graf objemového
podilu plynné faze:

Meodel Builder
- ® + =t El Zf -
4 & Untitled. mph (root)
4 (7) Global Definitions
Pi  Parameters
22 Materials
4 E- Component 1 (comp )
I = Definitions
4 A Geometry 1
" Line Segment 1 {is1)
" Line Segment 2 {is2)
" Line Segment 3 {is3)
/ Bezier Palygon 1 (b7)
= Convertto Solid 1 fesoll)
Form Union (fin)
%2 Materials
4 =t- Bubbly Flow, Laminar Flow 1 (bf}
& Fluid Properties 1
& Initial Values 1
25 Awial Symmetry 1
5 wall1
= Wall2
@ Gravity 1

23 Pressure Point Constraint 1

35 Equation View
/5 Mesh 1
4 s Study 1
]}_"_5 Step 1: Time Dependent
I [t Selver Configurations
4 {8 Results
I DataSets

&1z Derived Values

B Tables
b M Liquid (bf)
4 [l Gas Phase (bf)

B Volume Fraction, Gas Phase

1 & Pressure (bf)
Wi Liquid (bf) 1
port
|55 Reports

FE) Define Cut Plane

Label: Volume Fraction¥8as Phase

> Data

Dataset: | From parent

* Expression

Expression:

bf.phig

Unit:

1

[J]  Description:

Volume fraction, gas phase
Title:

' Range

¥ Coloring and Style

Coloring: Color table

Colortable: | JupiterAuroraBorealis
Color legend

[] Reverse color table

7] Symmetrize color range

[] Wireframe

I Quality
I Inherit Style

Graphics  Convergence Plot 1 Convergence Plot 2

L-EB0 as

Nastavime Color table
JupiterAuroraBorealis
Sipkami mdzeme
vykreslovat rlizné casy
Pro ¢as t = Os vidime, Ze
koncentrace odpovida
pocatecnimu podilu 2%

W COMSOL



19) Results / Gas Phase (bf) / Arrow Surface 1

Do grafu Gas Phase timto
priddme smér a velikost
rychlosti proudéni kapaliny.

Velikost Sipek mlizeme
,Skalovat” zde

- 1 = - =t

Model Builder

4 % Untitled.mph (root)
4 () Global Definitions
Pi Parameters
252 Materials
4 ciu Component 1 {comp 1)
I = Definitions
4 A Geometry 1
~ Line Segment 1 (Is7)
Line Segment 2 (s2)
" Line Segment 3 (1s3)

7/ Bégier Polygon 1 (b1)
T Convertto Selid 1 {csol?)

Form Union (fin)
Materials

& Fluid Properties 1
& Initial Values 1
25 Axial Symmetry 1
25 Wall1

S Wall2

@ Gravity 1

3
b
b
3
3
3
b

3 Equation View
A Mesh 1
4~ Study 1
[ Step 1: Time Dependent
b [Pra Solver Configurations

b [l Liquid ()
4 [l Gas Phase (bf)

B Volume Fraction, Gas Phase

| Arrow Surface 1

b [ Pressure (bf]

b Wi Liquid (o)1
Ex

Bubbly Flow, Laminar Flow 1 (57)

=34 Pressure Point Constraint 1

Label:  Arrow Surface 1

¥ Data

Dataset: | From parent

¥ Expression
R component:
u

Z component:
w

[] Description:

Velocity field, liquid phase

I+ Title
~ Arrow Positioning

R grid paints

-

Entry method: | Mumber of peints

Points: 15
Z grid points

Entry method: | Number of points

Paints: 13

~ Coloring and Style

Armowtype: | Arow

Arrow length: | Proportional

Graphics

aQa@E -

Convergence Plot 1 Convergence Plot 2

O as

INEERERE
'iflf.’w’f."
T,

IKIRRRRE:

YW COMSOL
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20) Results / Export / Animation 1 - player

Model Builder Settings <)

cotiscammar | s Vykreslovat chceme graf

4 & Untitled.mph {root) [ Show Frame
4 () Global Definitions
P Parameters Label: Animation 1 El / G a S P h a Se ( bf)
iz Materials
4 !- Component 1 (comp1)
I: ?\ g:::t:r:i Subject: | Gas Phase (bf) | |3

.~ Line Segment 1 (Is7)

Dy |7 T Zvolime animaci do
" Line Segment 3 {1s3) Target: | Player q\v
7 Bézier Polygon 1 (81

B e 7| S Aot . vestaveneho prehravace v
Sequencetype: | Stored solutions >

Materials

g 89 oy 1o - COMSOL Multiphysics, ale

I & Fluid Properties 1

¥ Scene

b B Initial Values 1 Time selection: | Al - o v . ,
»

Lo e muzeme zvolit také export

S wall2 Frame selection: | All -

e conrs1 | Fomeruries 20 do videa nebo popularniho

2 Equation View

c U *.gif souboru.

[ Step 1: Time Dependent

I [Fe Solver Configurations ~ Playing
* B Resuts Display each frame for: 0.1 .
|» # Data Sets
$3% Derived Values [ Repeat , v .
= o — Nastavime, Ze se do videa

2 B oo v.. v 1 v ,

Eootie e pouZije kazdy vypoCteny
[ Pressure (bf)
- stav.
e W COMSOL




Na zdravi |

* Model vytvoren dle Clanku na blogu, ktery se
vyplati sledovat © :

www.comsol.com/blogs/model-how-the-bubbles-
in-a-glass-of-stout-beer-sink-not-rise/
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