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1. WPROWADZENIE

W ¢wiczeniu zostanie zaprezentowany sposob modelowania prostego przepltywu
dwufazowego. W chwili poczatkowej zbiornik jest wypetniony powietrzem pod cisnieniem
atmosferycznym. W pewnej chwili zostaje otwarty zawor 1 do zbiornika zaczyna wptywac
woda z predkoscia 0,1 m/s. Zawor jest otwarty przez 10 s. W celu skrocenia czasu obliczen
przypadek zostanie zamodelowany jako dwuwymiarowy. Schemat analizowanego
przypadku przedstawiony jest na rys. 1.
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Rys. 1. Schemat zagadnienia napetniania wodg zbiornika wypetnionego powietrzem pod
ci$nieniem atmosferycznym



2. DWUWYMIAROWY PRZEPLYW DWUFAZOWY WODA-POWIETRZE
2.1. PRZYGOTOWANIE GEOMETRII
Wykonaj nastepujace zadania:
1) Otworz program Ansys Workbench i zapisz projekt o nazwie Cw3 w katalogu
0 nazwie Cwa3 (File->Save As).
ZASADA PRAKTYCZNA NR 1: Dla kazdego projektu tworzymy osobny
katalog
ZASADA PRAKTYCZNA NR 2: W nazwach katalogow nie stosujemy: spacji,
znakow specjalnych (np. (@#3%"&* itp.) oraz polskich znakoéw
Product & CAD Configuration 19.2
- Reaction Workbench 19.2
RSM Cluster Monitoring 19.2
RSM Configuration 19.2

RSM Job Monitoring 19.2

SCDM 19.2

0 Uninstall ANSYS 19.2

"‘ User License Preferences 19.2
'A‘ Workbench 19.2
l ANSYS, Inc. License Manager
n Aparat
AutoCAD 2019 — polski (Polish)

Autodesk

Bubble Witch 3 Saga

Candv Criich Sada Sana
B ) L3 2 =]

2) Wybierz modut Mesh i otworz program Spaceclaim. W tym celu chwy¢ lewym
przyciskiem myszy (LPM) modut Mesh i przeciagnij go do pola Project
Schematic. Nastepnie kliknij dwukrotnie LPM na Geometry w celu
uruchomienia programu Spaceclaim, w ktérym zostanie utworzona geometria.
Zwr6¢ uwage, ze w lewym dolnym rogu ekranu pojawia si¢ napis informujacy
jaki program jest uruchamiany.
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3) Kliknij LPM ikong Select New Sketch |ﬁ|w celu wybrania ptaszczyzny
rysowania.

o |28
—— Select Mew Skeich Plane

@ Click an object to cnent the
skedch gnd along the cbsect

) Press F for more help.

ANSYS

R19.2

wuchee] Layers Selecion Grocea Vions

Opters - Salocacn

s @ 5 B @ LN

4) Kliknij ikon¢ Plan View |—|W celu obrocenia plaszczyzny rysowania
rownolegle do ekranu (mozesz tez to zrobi¢ wciskajac Shift + v).
LA AIPAR
 [Paavesv

a Display your design 5o that you are viewing the
x+5.9589 y= grid head-on

& Press F1for more help, or F3 for a video.

5) W panelu u gory ekranu wybierz ikong rysowania okrggu = 1 zbliz kursor do
srodka uktdu wspoétrzednych po czym nacisénij klawisz Shift — pojawia si¢ dwa
pola do edycji wymiaréw jak pokazano ponize;j.



Bl o Wr g g8 @ 2o~ (0 + 8= 5 Bom

o@D 3 8 = 2 = . L/‘ Equaticn Othefe

Sketch Mode Edit Intersect Create Body

Snapping to Curve Center

4
)
()
l 0
¥
'
1 f 1= X
(0])(u)(2])(=]

P(;rhie;dzy polami edycji wymiaru mozna si¢ przelaczaé klawiszem Tab. Ustaw
wymiar poziomy na 50 natomiast pionowy na 200 mm i nacisnij klawisz Enter.



6)

200mm

i
pen— G —~1

Program przejdzie do rysowania prostokata. Wpisz warto§¢ 100 mm dla
wymiaru poziomego i 200 dla pionowego i zatwierdz klawiszem Enter.
Pamietaj, ze w razie niepowodzenia w kazdym momencie mozesz klikng¢ ikone

cofnigcia (znajduje si¢ w lewym gornym rogu ekranu) lub Ctrl + z.

W celu wyjscia z polecenia rysowania prostokata naci$nij klawisz Esc i LPM
kliknij ikone przejscia do rysowania 3D



Retum to 3D mode

0 Activate the Pull tool in 3D
mode.

& Press F1 for more help.

7) Obro¢ widok za pomocag przytrzymania przycisku myszy Scroll i jego
przesunigcia tak, aby uzyska¢ widok izometryczny podobny do tego ponize;j.



8) Woybierz polecenia Pull

Wl G2 @ 3= 0+ 8= 5 Gom

Fil b
' Pull i 2 Combine QPfojoct \ t< 222 % Mirror Equation o Sphere
dit Intersect Create Body
T Pull (P)

slect and dra +  Selectfacas to offset revolve, sweep, draft, scale
or copy. Select edges to round, chamfer. extrude,
copy. or pivot. Alteclick the object that will drive
the pulll. Ctri+crag fo copy.

‘_ & Press F1for more help, or F3 for a video.

Nastepnie ustaw kursor tak jak pokazano na rysunku ponizej



z

Przesuwajac kursor przy wcisnigtym LPM zauwazysz zmieniajacy si¢ wymiar
dtugos$ci rury. Wpisz 10 mm i zatwierdz Enter (mozliwe, ze bedziesz musial to
zrobi¢ przy wcisnigtym LPM).

9) Za pomoca przycisku Scroll obroc model, aby zobaczy¢ plaszczyzng YZ



10) Kliknij LPM ikon¢ Select New Sketch @w celu wybrania plaszczyzny
rysowania.

H Click an object to cnient the:
skeich grid along the obgect

) Press F1 for more help.

Wybierz ptaszczyzng Y-Z jak na rysunku ponize;.



| s
11) Kliknij ikong¢ Plan View w celu obrocenia plaszczyzny rysowania
rownolegle do ekranu (mozesz tez to zrobi¢ weiskajac Shift + v).

Plan View (V)

tn Display your design 50 that you are viewing the
orid head-on

& Press F1for more help, or F3 for a video.

12) Wybierz ikong¢ rysowania prostokata i zbliz kursor do poczatku uktadu
wspotrzednych, a nastgpnie wcisnij klawisz Shift
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13) Zastosuj wymiary jak ponizej i zatwierdz Enter (pomi¢dzy wymiarami
przetaczaj si¢ klawiszem Tab)
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Nastepnie zastos
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o [o]=]4)s]
Retum to 3D mode
3 mateﬁ\epulltodinBD

€ Press F1for more help.

14) Ustaw kursor jak na rysunku ponizej



15) Nacis$nij LPM i przesun kursor, a nastepnie nadaj warto$¢ 10 i zatwierdz Enter




16) Zamknij program Spaceclaim i zapisz projekt w Workbench za pomocg Ctrl + s

2.2. PRZYGOTOWANIA SIATKI NUMERYCZNEJ
1) W tym celu otworz program Ansys Meshing przez dwukrotne kliknigcie LPM

Mesh

| Bl Analysis Systems |~

[ DesignAssessment

Project Schematic

£ Eigenvalue Buckling v a
(B) Electric |
Explicit Dynamics 2 | Geometry v
B radromts )
3 Mesh ]
& Fluid Flow (Fluent) @ !
Mesh

E HarmeonicAcoustic
@ HarmonicResponse
ﬁ IC Engine (Fluent)
(i) Magnetostatic

fl modal

Ell Modal Acoustis

il Random vibration
B} ResponseSpectum
2 Rigid Dynamis

L) static Acoustics

& Static Structural

Y steady-State Thermal
Thermal-Electric

[z Topelogy Optimazation
E Transient Structural A
Transient Thermal

& Turbomachinery FluidFlow
|—EI Component Systems

iy ACP(Fost)

iy ACP (Pre)

m BladeGen

@y CFx
@ Engineering Data

B Ecernal Data

@ External Model

n Fluent

Fluent (with Fluent Meshing)
@ Geometry

B icemcro

% Material Designer

n Mechanical APDL

@ MechanicalModd

@ Mesh

[ Microsoft OfficeExcel

€5 Performance Map

& Results

System Coupling

€5 Turbo Setup

B vistaarD

M vistaCD

B victa cPD =

T View All / Customize. .
I: Starting Meshing.- I
2) W programie Ansys Meshing: 1) kliknij Mesh, 2) Zmien pole Physisc
Preference na CFD, 3) Zmien pole Solver Preference na CFX, 4) Kliknij LPM
Generate Mesh




@ A Mesh - Meshing [AMSYS Academic Research Mechanical and CFD]

J File Edit View Units Tools Help | =+ :}' Generate Mesh Iﬁﬂ E;h" [
| = %@@.@@@I_II‘“H@\QIC
J F’Shuw‘u’ertlces I Close Vertices  1,e-004 [Aut::ul——l ~  EDWireframe |
J = Size * Lucatlun - ‘Cunvert v % Miscellaneous + % Tolerances J i
J
|

#1 [« FReset Explode Factor:  J Accembly Center
Mesh -7 Update | B Mesh » B Mesh Control + B Mesh Edit « | Alliretric €
Cutline a

J Filter: Mame -

B a3 e 8
& Project
= [ Model (A3)

. ..... ﬁ Geometry
- I"-"Iaterlals

Details of "Mesh" a
[=I| Display

Display Style |Use Geometry Setting
[=| Defaults

Physics Preference | CFD 2 I

Solver Preference JCFX | ====]

Element Order Linearl 3 I
Element Size Defa um&te-’l}ﬂi m}

Sizing

Quality

Inflation

Advanced

Statistics

Domyslna siatka nie jest poprawna. Siatke nalezy edytowac.
3) W Ansys Meshing naci$nij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing

F [ H B [H




# s> Coordinate Systems

O T ] © <
5 Upan * CT I
- V. Contact Sizing
-/ Generate Mesh A Refin
Preview ’ e Mk
Show X .. ace Meshing
<} Create Pinch Controls - e o
| i@ Match Control
« ) Clear Generated Data @ Pinch
&b Rename (F2) A Inflation
("] Group All Similar Children @ Contact Match Group
R g ’ Contact Match
Details of "Mesh” @] Node Merge Group
| Display @ Node Merge
Display Style | Use Geometry Setting @, Node Move
= Defaute ) ) - : '
U goéry ekranu wybierz filtr wybierania krawedzi Edge
o L] Lol o
H Ceige ictin 6
Location = onvert o
Przy wcisnietym klawiszu Ctrl wybierz dwie krawedzie jak na rysunku ponize;j
i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij LPM w zobtte pole).




=l| Seope
Scoping Method | Geometry Selection

Geomety | o ] |

=1 Definition
Suppressed Ma
Type Element Size
Element Size | Default [5,1264e-003 m)
=1 Advanced
Defeature Size  Default (2 5632e-005 m)
Behavior Soft

Growth Rate Default 1,2}
Capture Curvature Ma
Capture Proxmity Mo

Zmien pole Definition jak na rysunku ponize;j
Details of "Edge Sizing" - Sizing

[-l| Scope
Scoping Method Geometry Selection
Geometry 2 Edges
[=| Definition
Suppressed Mo
Type Number of Divisions I
: D 100)
[ Adwanced
Behaviar Hard|
Capture Curvature Mo
Capture Proximity Mo
Bias Type Mo Bias

Kliknij Generate Mesh i sprawdz wygenerowang siatke (jesli nie wida¢ siatki
kliknij LPM na Mesh w drzewku po lewej stronie).

4) W Ansys Meshing naci$nij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing. Przy wcisnietym klawiszu Ctrl wybierz cztery krawedzie jak na
rysunku ponizej i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij
LPM w zétte pole).

0,025 0,075



Zastosuj ponizsze ustawienia
Details of "Edge Sizing 2" - Sizing

-|| Scope
Scoping Method Geometry Selection
Geometry 4 Edges
-| Definition
Suppressed Mo
Type Mumber of Divisions I
Mumber of Divisions |45
- Advanced
Behavior
Capture Curvature Mo
Capture Proximity Mo
Bias Type Mo Bias

Kliknij Generate Mesh i sprawdz wygenerowang siatke (jesli nie widac siatki
kliknij LPM na Mesh w drzewku po lewej stronie).

5) W Ansys Meshing nacisnij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing. Przy wcisnietym klawiszu Ctrl wybierz sze$¢ krawedzi jak na
rysunku ponizej i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij
LPM w zétte pole).

Zastosuj ponizsze ustawienia
Details of "Edge Sizing 3" - Sizing

-|| Scope
Scoping Method Geometry Selection
Geometry & Edges
-|| Drefinition
Suppressed Mo
Type |NumbernfDivisiﬂns |
Mumber of Divisions |10
-|| Advanced
Behavior
Capture Curvature Mo
Capture Proximity Mo
Bias Type Mo Bias

Kliknij Generate Mesh i sprawdz wygenerowang siatke (jesli nie wida¢ siatki
kliknij LPM na Mesh w drzewku po lewej stronie).



6) W Ansys Meshing nacis$nij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing. Przy wcisnietym klawiszu Ctrl wybierz krawedz jak na rysunku
ponizej i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij LPM w

70tte pole).

Zastosuj ponizsze ustawienia
Details of "Edge Sizing 4" - Sizing

=

Scope

Scoping Method Geometry Selection
Geometry 1Edge

Definition

Suppressed Mo

Type MNumber of Divisions I

Mumber of Divisions

1|

Advanced

Eehavior

Hard|

Capture Curvature

Mo

Capture Proximity

Mo

Bias Type

Mo Bias

Kliknij Generate Mesh i sprawdz wygenerowang siatke (jesli nie wida¢ siatki
kliknij LPM na Mesh w drzewku po lewej stronie).

7) W Ansys Meshing naci$nij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing. Przy wcisnietym klawiszu Ctrl wybierz krawedz jak na rysunku
ponizej i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij LPM w

zotte pole).
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Zastosuj ponizsze ustawienia

Details of "Edge Sizing 5" - Sizing

[=]| Scope
Scoping Method Geometry Selection
Geometry 4 Edges
[=1| Definition
Suppressed Mo
Type Mumber of Divisions I
Mumber of Divisions |50 |
[=I| Advanced
Behavior Hard|
Capture Curvature Mo
Capture Proximity Mo
Bias Type Mo Eias

8) Kiliknij Generate Mesh i sprawdZ wygenerowang siatke (jesli nie wida¢ siatki
kliknij LPM na Mesh w drzewku po lewej stronie). Siatka numeryczna jest
gotowa.



nrs N A7e
9) Ostatni krok to nadanie nazw objgtosciom i powierzchniom.

Wybierz LPM filtr wyboru bryt

hhEE & @
;  J# Close \J’ertiﬁ Body (Ctri+ B)]
Wybierz rure LPM, a nastepnie kliknij PPM i wybierz Create Named Selection




Insert
GoTo 4

=/ Generate Mesh On Selected Bodies
<} Preview Surface Mesh On Selected Bodies
] Clear Generated Data On Selected Bodies

Parts 4

Export... 4

@ Hide Body (F9)
@ Filter Tree Based On Visible Bodies

@ Suppress Body

& Isometric View

v Set

™3° Restore Default (H)
0,000 Q Zoom To Fit (F7)

Q Zoom To Selection (Z)

@3 Image To Clipboard (Ctrl+ C)

Cursor Mode =
View » L
Association #9 Look At

Create Named Selection (N)...

& Select All (Ctrl+ A)
§R Select Mesh by ID (M)...

Jako nazwg prosze wybra¢ Fluid_domain



Selection Mame >

|F|uid_d omain b4

(® Apply selected geometry
: Apply geometry items of same:

Size

Type
Location X
Location Y

Location 2

[ DDDDD

Apply To Corresponding Mesh Modes

QK | Cancel |
10) Nastegpnie zmien filtr na wybor powierzchni

|@:|n@@

LPM wskaz zewnetrzng powierzchnie; Wypustka i inknij PPM, a nastepnie
wybierz Create Named Selection




Insert
Go To

-} Generate Mesh On Selected Bodies
=} Preview Surface Mesh On Selected Bodies
] Clear Generated Data On Selected Bodies

Parts

Q Hide Body (F9)
@ Filter Tree Based On Visible Bodies

Suppress Body

Q@ Hide Face(s) (F8)

'3° Restore Default (H)
Q Zoom To Fit (F7)
®) Zoom To Selection (2)

&@® Image To Clipboard (Ctrl+ C)

Nadaj nazwe inlet




Selection Mame >

|in|eﬂ x

(] Apply selected geometry
Q Apply geometry items of same:

[] size
] Type
|:| Location X

Location ¥

L]
|:| Location 2
[]

Apply To Corresponding Mesh Modes

k. I Cancel

11) Podobnie utworz nazweg sym dla dwoch duzych powierzchni ptaskich




Insert
Go To 3

-} Generate Mesh On Selected Bodies
<} Preview Surface Mesh On Selected Bodies
] Clear Generated Data On Selected Bodies

Parts ]

@ Hide Body (F9)
‘;]' Filter Tree Based On Visible Bodies

§ ([ Suppress Body
@ Hide Face(s) (F8)

@ Isometric View
o Set
'3” Restore Default (H) 1

@l Zoom To Fit (F7)
@\ Foom To Selection () E

0,000

Aszociation

@20 Image To Clipboard (Cirl+ C)

Cursor Mode L
View ]

I Look At
s Create Coordinate System

@ Select All (Ctri+ A)
2 Faces Selected: Ang B8 Select Mesh by ID (M)...

12) Zamknij modut Ansys Meshing i zapisz projekt w Workbench.



2.3. PRZYGOTOWANIE MODELU NUMERYCZNEGO
1) Wstaw modut CFX

| B Analysis Systems | A prmmssmmssmse———— ]
E Design Assessment
Eigenvalue Buckling
8] Electric

BN Explicit Dynamics
& Fluid Flow (CFX)
{3 Fluid Flow (Fluent)
k] HarmonicAcousts
(¥ HarmonicResponse i H
ﬁ IC Engine (Fluent) e e !
@ Magnetostatic

B Modal

Bl Medal Acoustics

il Randemvibration
El Response Spectum
ﬁ Rigid Dynamis

Ll staticAcoustis

B3 Static Structural

) Steady-State Thermal
) Thermal-Elactric

(£ Topology Optimization
fzd Transient Structural
Transient Thermal 1
@ Turbomachinery Fluid Flow

[Eﬂumpnnentﬁ'sm |
iy AcCP (Post)
iy ACP (Pre)
fid BladeGen /
[® = 7]
g Engineering Data
ﬂ External Data
g Sxternal Model

Flugnt

Fluent (with EMent Meshing)
B Geometry
W celu potagczenia modutu Mesh z CFX chwy¢ LPM Mesh (to nizej) i

przeciagnij na Setup az do pojawienia si¢ pola Transfer A3, a nastgpnie pusé
LPM — potaczenie zostalo utworzone

=
1
2 Geometry " Create standalone system
3

- A -
1 1
2 Geometry " 2 Transfer A3
3@ Mesh v ] 3 @3 soluton P
Mesh 4 @ Resus 7
CFX

Kliknij PPM na Mesh i wybierz Update



Geometry "

2
3| @ Mesh

Mesh

Duplicate
Transfer Data From Mew »
Transfer Data To New 3

Update

Update Upstream Components
Clear Generated Data

Refresh

Reset

Rename

Properties

Quick Help
Add Mote

Kliknij dwukrotnie Setup w celu uruchomienia programu Ansys CFX




E Analysis Systems A
Pl DesignAssessment

Bl cigenvalueBuckling bt ‘“

(@) Electric 1 r1.=;h D crx

¥ BplictDynamics 2 BY Geomery ‘

& Fluid Flow (cFx) 3 @ Mesh v 4 3 ﬁ Soluton F
B Fluid Flow (Fluent)

& HarmonicAcoustics Mack k) B Resdis ¥ 4
¥ HamonicResponse %

ﬁ IC Engine [Fluent)
Magnekostatic

fE Modal

& Modal Acoustics

m Random Vibraton
[ Response Spectum
g3 Rigid Dynamics

] StaticAcoustis

B Static Structural

ﬂ Steady-State Thermal

Thermal-Electric

E5 Topology Optimaatin
& Transient Structural A
™ Transient Thermal 1 Type
B3 Turbomachinery Fluid Flow
Emmunmﬁsm

iy ACP(Post)

iy ACP(Pre)

B4 sladeGen

# CFx

g Engineering Data

m External Data

@ External Model

E? Fluent

B2} Fluent (with Fluent Meshing)

ﬁ Geometny

B 1cemcFD

i@ Material Designer

I\ Mechanical arDL

@@ Mechanical Model

ﬁ Mesh

[ Microsoft OfficeExcel

€5 Performance Map

& Results

System Coupling

&3 Turho Setup

B vista AFD

MR vista CCD

B visia CPD -
view All [ Customize. .. |

®  Starting CFX-Pre...

2) Otworz Analysis Type przez dwukrotne kliknigcie LPM



hd [EI Mesh
& sys.cmdb
5| Connectivity
hd @ Simulation
~ [ Flow Analysis 1

(L] Analy.,l., Type
hd = Default Domain
i$ Default Domain Default

Zastosuj nastepujace ustawienia i zatwierdz OK.

Outline Analysis Type
Details of Analysis Type in Flow Analysis 1

Basic Settings

Option Transient

Time Duration

Option Total Time
Total Time |1U [=]
Time Steps
Option Timesteps
Timesteps | 0.1 [s]
Initial Time
Option Automatic with Value
Time |U [=]
3) KIliknij dwukrotnie LPM Default Domain
v | Mesh
&1 sys.cmdb

¥y Connectivity
hd @ Simulation
v @] Flow Analysis 1
(D Analysis Type
Default Domain

ii Default Domain Default
¥ Interfaces

Zastosuj nastepujace ustawienia i zatwierdz OK.

Outline Domain: Default Domain
Details of Default Domain in Flow Anabysis 1

Basic Settings Fluid Models Initialization
Location and Type

Location Fluid_domain|
Domain Type Fluid Domain
Coordinate Frame Coord 0

4) Usun domyslny ptyn Fluidl



Qutline  Domain: Default Domain
Details of Default Domain in Flow Analysis 1

BasicSettings  FluidModels  Initialization

Lacation and Type
Location Fluid_domain)|
Domain Type Fluid Domain

Coordinate Frame Coord 0

Fluid and Partide Definitions.. .
Fluid 1
Fluid 1
Option Material Library
Materizl Arat25C
Marphology
Option |Umlh.|mth.|d

(] Minimum Volume Fraction

Domain Models

Reference Pressure | 1 [atm]

Buoyancy Model

Option Non Buoyant
Domain Motion

Option ‘Stationary
Mesh Deformation

Option None

5) Dodaj nowy ptyn o nazwie air
Fluid and Partide Definitions...

Domain Models
Pressure

Reference Pressure | 1 [atm]

Buoyancy Model

Option Non Buoyant

Insert Fluid D...

Mame | air]




6) Jako ptyn wybierz Air at 25 C
Fluid and Partide Definitions...

air
air
Option |Maten.al Library - |
Material I Airat 25C I

Morphology

Option Continuous Fluid -

] Minimurm Yolume Fraction

7) Utworz drugi ptyn o nazwie water
Fluid and Partide Definitions. ..

?

MName | water|

=
i
Insert Fluid D...
=

air

air

Option |Matenal Library

Material | Airat2s5C
Morphology =
Option Continuous Fiuid -

[] Minimum Volume Fraction

8) Jako plyn wybierz Water
) PhS Flu?:l:l and Partide Definitions. ..

air

water
water
Option |Matenal Library - |
Material |‘ Water|

Morphology

Option | Continuous Fluid - |

[ ] Minimurm Volume Fraction

9) W zaktadce Fluid Models zastosuj nast¢pujgce ustawienia




Outline Domain: Default Domain 3¢ |
Details of Default Domain in Flow Analysis 1

Basic Settings Fluid Models Fluid Pair Models Initialization

Multiphase =
] Homogeneous Model
Free Surface Model =
Option -
Interface Compression Level =

Interface Compression | 2

Heat Transfer =
[ ] Homogeneous Model

Option Mone -
Turbulence =
Homogeneous Model

Option k-Epsilon -

Wall Function Scalable -

[ ] Turbulent Flux Closure for Dispersion (Beta)
Advanced Turbulence Control
Combustion =

Option Mone -
Thermal Radiation =
Option Mone v
] Electromagnetic Model

10) Wro¢ do zaktadki Basic Settings i zastosuj nastepujace ustawienia, a nastgpnie
zatwierdz OK.



Outline Domain: Default Domain 3¢ |
Details of Default Domain in Flow Analysis 1

Basic Settings Fluid Models Fluid Spedific Models Fluid Pair Models * |

Location and Type
Location Fluid_domain -
Domain Type Fluid Domain -
Coordinate Frame Coord 0 -
Fluid and Particle Definitions... =
air
water [
water =
COption Material Library -
Material Water o
Maorphology =
Option Continuous Fluid -
[ Minimum Volume Fraction
Domain Models
Pressure =
Reference Pressure | 1 [atm]
Buoyancy Model =
Option Buoyant -
Gravity X Dirn. 0 [m=s"~-Z] |
Gravity Y Dirn. | 981 [ms™-2] | |
Gravity Z Dirn. |
Buoy. Ref. Density | 997 [kg m~-3] I |
Ref. Location =
Option Automatic *
Domain Motion =
Option Stationary -*
Mesh Deformation =
Option Mone -

11) Utworz warunek brzegowy o nazwie inlet



[ o ]

Zastosuj ustawienia jak ponizej i zatwierdz OK.

Outline  Boundary: inlet B8
Details of inlet in Default Domain in Flow Analysis 1
Basic Settings Boundary Details Fluid Values Sources Flot Op ¥ 1M
Boundary Type -
Location inlet ~ |
[ ] Coordinate Frame
Outline Boundary: inlet x|
Details of inlet in Default Domain in Flow Analysis 1
Basic Settings | Boundary Details | Fluid values  Sourcez  PlotOp ¥ 1
Flow Regime =
Option Subsanic -
Mass And Momentum =
Option Mormal Speed -
Mormal Speed IU. 1 [ms~-1] I
—
Turbulence =
Option Medium (Intensity = 5%) -
Outline Boundary: inlet B8
Details of inlet in Default Domain in Flow Analysis 1
Basic Settings Boundary Details Fluid Values Sources Flot op {1 ¥
Boundary Conditions =
air
water
air
Volume Fraction =

Option Value

Violume Fraction lo |




Outline Boundary: inlet X |
Details of inlet in Default Domain in Flow Analysis 1

Basic Settings Boundary Details Fluid Values Sources Flotop ¥ 1M

Boundary Conditions =

| water

water
Volume Fraction =l

Dption Value -

Volume Fraction I1 |

12) Utworz warunek brzegowy sym

— o — ¥

Insert Bound...

Mame | sym|

Zastosuj ustawienia jak ponizej i zatwierdz OK.

Outline Boundary: sym x|
Detzils of sym in Default Domain in Flow Analysis 1
Basic Settings
Boundary Type Symmetry -
Location I SYm I e

13) Otworz Output Control



v @] Mesh
| s¥s.cmdb
[#1 Connectivity
hd [EI Simulation
~ [&] Flow Analysis 1
(BI' Analysis Type
v [»] 3 Default Domain
[ PE inner
ii outer
Pt sym
ﬁ:ﬂ Interfaces
hd Solver
&' Solution Units
ti‘g Solver Control

511 {Output Contro
;!t. Coordinate Frames
User Locations
Transformations
hd [EI Materials

Zastosuj ponizsze ustawieania i zatwierdz OK.



Outline Qutput Control (3¢ | *% S "I" @l a @l

Details of Qutput Controlin Flow Analysis 1
etails o P ontrolin lysis 1w

Results Badwp | TrmResults | T Stats Monitor Export

Transient Results

Insert Transie...

Mame | ransient R

[

Cutline Cutput Control
Details of Output Controlin Flow Analysis 1

Results Badkup Trn Results Trn Stats Monitor Export

Transient Results =
Transient Results 1
Transient Results 1 =
Cption |S13ndard - |
File Compression |Deﬁuult - |
[ ] output Equation Residuals
[ ] Exira Output Variables List
Cutput Frequency =l
Option || Ewvery Tlmestepl -* |

14) Utworz warunki poczatkowe przez kliknigcie LPM ikony Global Initialization
(u gory ekranu, prawie na srodku)

& g8, [ “ B
4 ﬁ' O 1G|nba| Initialization i

Zastosuj ustawienia jak ponizej i zatwierdz OK.




Outline Initialization
Details of Global Initialization in Flow Analysis 1

| Global Settings | Fluid Settings

[] Coordinate Frame
Initial Conditions
Static Pressure

COption Automatic with Value

Relative Pressure IU [Pa] I

Turbulence

Option Medium {Intensity = 5%)

Outline Initizlization
Details of Global Initialization in Flow Analysis 1

Global Settings Fluid Settings

Fluid Specific Initizlization

air
water

air
Initial Conditions

Velodty Type Cartesian
Cartesian Velodty Components
Option Automatic with Value
u loms~1 |
v foms~1|
W loms~1|

Volume Fraction

Option Automatic with Value

Violume Fraction I 1 I




Outline Initialization (X |
Details of Global Initialization in Flow Analysis 1

Global Settings Fluid Settings

Fluid Spedific Initialization =

l water I

water B
Initial Conditions
Velodity Type Cartesian -
Cartesian Velocty Components =
Cption Automatic with Value -
u loms~-1| |
v loms~1] |
w loms~1] |
Volume Fraction =]
Cption Automatic with Value -
Volume Fraction || ] I

15) Zamknij program Ansys CFX.

2.4. OBLICZENIA
1) KiIiknij dwukrotnie pole Solution w celu uruchomienia programu Ansys CFX
Solver Manager



| Bl Analysis Systems I ~
Design Assessment )
Eigenvalue Buckling - A - B

e i~ - W0

Explicit Dynamics 2 Geometry "

-/—c 2 @ sewp
Fluid Flow (CFX) 3 @ Mesh v . Sclution i
Fluid Flow (Fluent) -
Harmonic Acoushcs Mesh 4 9 Resmilts & 4
Harmonic Response CFX

IC Engine (Fluent)
Magnetostatic

Madal

Modal Acoustics
Random Vibration
Response Spectrum
Rigid Dynamics
StaticAcoustics
Static Structural
Steady-State Thermal
Thermal-Electric
Topology Optimization -
& Transient Structural A

OECOEECECENRERREEE®

ﬂ Transient Thermal 1 Type

) ) Turbomachinery FluidFlow
|E| Component Systems

iy ACP(Post)

i ACP(Pre)

ﬁ‘ BladeGen

@) CFx

Q Engineering Data
External Data

@ Extemnal Model

E Fluent

n Fluent (with Fluent Meshing)
@ Geomety

ICEM CFD

Material Designer
Mechanical APDL
Mechanical Modal
Mesh

Microsoft Office Bxcel
Performance Map
Results

System Coupling
Turbo Setup

M vistaAFD

M vistaCD

B vista PR l

| T View All / Customize. ., |

I : Starting CFX-SolverManager... I

0emeesSsE

@

2) Zastosuj ponizsze ustawienia i nacisnij Start Run. Program wykona obliczenia.
Zaczekaj kilka chwil na komunikat o zakoficzeniu obliczen.



#3 Define Run ? x

Solver Input File 3\Cw3_files\dp0\CFX\CFX\CFX_001.res | ||
Global Run Settings
Run Definition Initial Values Partitioner Solver Inter | #
Fun Settings

Type of Run Full

Double Predsion
|| Large Problem

Parallel Environment =
Run Made Intel MPI Local Parallel -
Host Name Partitions

desktop-1erkcpo 4

Show Advanced Controls

Start Run Save Settings Cancel

3) Obliczenia trwaja okoto 15-20 minut. Po skonczeniu obliczen program
wyswietli komunikat:



1S % ¥ G5 ey HEESR @ HiKe B8 X5

Workspace  Run GFX 001 -
Momentumand Mass  Turbulence (KE)  Volume Fractions B outFie
1.08400 | ng/dp0_CFX_Solution/CFX 00L: |
1 1
] | 5_full ten, 99_full trn, 58_full.crn, 57_full.cra, %6_full.srn, |
| 95_full trn, 94_full trn, 93_full.trn, 92_full.tra, S1_full.ten, |
b | 90_full.trn, & full.trm, 89 _full.trm, 88_full.trn, 87_full.trn, |
| 86_full trn, 85 _full trn, 84 full. trn, 83_full.tra, 82_full.ten, |
1.0e-01 | 81_full trn, 80_full trn, 7_full.trm, 75_full.crm, 78_full.srn, |
| 77_full trn, 7¢_full trn, 75_full.trn, 74_full.trn, 73_full.ten, |
b | 72_full.tra, 71_full.trm, 70_full.trn, € full.trn, €5_full.tzn, |
] | €8_full trn, €7_full trn, €6 full trn, €5_full.trn, €4 full.ten, |
L a1 2 £n1n 1 w1 £a11 . 5_full.srn, |
10021 3 Solver Run Finished Normally X o S5_full.tra, |
] AN , S0_full.trn, |
1y Z\ 46_full trn, |
B Y ) CFX_001 has completed normally. , 4l full.trn, |
E B WA A Run conduded at: riedz. 22, mar 21:57:48 2020 37_%ull.crm, |
E \ \,/ VAVARE A\ Resuts are in b oz faiten,
i: 1.0e-03 o R —WA I:/KompPraca_2020111 13/DYDAKTYKA/PRZEDMIOTY /WZPCP/D/Cw3/Cw3_files /dp0/CFX/CFX /CFX_001.res 25 Full vrn, I
E 1 , 23_full vrn, |
1 A Open this workspace now 13_full.trm, |
] '\ (\A , l&_full.tzm, 1
TR\ J j\ , 0_full.trn |
1.0e-04 - \J/ v VW s
] vy VU
|
q | ‘J.\ | The results from this run of the ANSYS CFX Solver have been |
1.0e-05 - | | written to |
* b | I:/KompPraca 2020III13/DYDARTYKA/PRZEDMICTY/WZECE/D/Cw3/Cr3_pendi- |
1 | ng/dp0_CFX_Sclution/CFE_00L.res |
1.0e-06 - M i A
T T T T T T T T T T T T T T T T T 1 | For CFX runs launched from Workbench, the final locations of |
0 0 40 60 80 100 | directories and files generated may differ from those shown. |
Accumulated Time Step
—— RMS P-ol ~—— RMSU-Mom (air) —— RMS U-Mom (water) RMS V-Mom (air)
RMS V-Mom (water) —— RMS W-Mom (sr) —— RMS W-Mom (water) This run of the ANSYS CFX Solver has finished.
2un Complete

4) Zatwierdz OK i zamknij Ansys CFX Solver Manager. Zapisz projekt
w Workbench.

2.5. OPRACOWANIE WYNIKOW

1) KIliknij dwukrotnie LPM Results w celu uruchomienia programu Ansys CFD
Post i obejrzenia wynikow



Schematic

|E| Analysis Systems | ~
Design Assessment

Eigenvalue Buckling - A -/ B

e 1 1
Explicit Dynamis 2 Geometry ‘-/—Il @ sewp v,

Fluid Flow (CFX) =l
3 Mesh v
Fluid Flow (Fluent) ﬁ 4

Harmonic Acoustics Mesh
Harmonic Response
IC Engine (Fluent)
Magnetostatic

Madal

Modal Acoustics
Random Vibration
Response Spectrum
Rigid Dynamics

Static Acoustics

Static Structural
Steady-State Thermal
Thermal-Electric

ECHENEEEEENRERREEEE

Messages
a Transient Structural &
Transient Thermal 1 Type
g3 Turbomachinery FluidFlow

| B Component Systems
iz ACP(Post)
iz ACP (Pre)

ﬁ’ BladeGen

@) CFX

Q Engineering Data
External Data
0 External Model

Fluent

Fluent (with Fluent Meshing)

Geometry

ICEM CFD

Material Designer

Mechanical APDL

Mechanical Moda

Mesh

Micros oft Office Excel

Performance Map

Resultz

System Coupling

Turbo Setup

Vista AFD

Vista CD

Wista CPD

| T View All [ Customize.., |

g
)
-
o
=
Q
L]
=4
E'
a

IfSc@ooweeosECAR

W

| ® starting CFD-Post...

2) Z menu Location wybierz Plane




& B4: CFX - CFD-Post
File Edit Monitor Session Insert
He R W@ 9 ¢
Outline Variables Expressions
v @ Cases
@@ Case Comparison
v @ CFX at2s
v (& Default Domain
CP€ inner
9% outer
O9% sym
> @] Mesh Regions
v @ User Locations and Plots
Y pefault Transform
[} pefaultLegend view 1
M & wireframe
v (&) Report
M &> Title Page
> M@ FieReport

Tools Help
Dioceton v | X @RS €
Point
Point Cloud
Line

i

Volume

Isosurface

Iso Clip

Vortex Core Region
Surface of Revolution
Polyline

User Surface

Surface Group

Turbo Surface
Turbo Line

V¢ SHACAVTOR N ¥ +

Zastosuj ponizsze ustawienia i zatwierdz Apply.

Details of Plane 1
Geometry Color Fender View

Domains |AI Domains

Definition

Method I)(YP‘IE"E I

z -0.005 [m]

Flane Bounds

Type None

Plane Type

® Slice () sample

3) LPM nacisnij o$ X



4) Odznacz widocznos$¢ utworzonej wezesniej plaszczyzny.

v [ cases
% Case Comparison
v (@] cFXat10s
v (@ Default Domain
] it Default Domain Default
] ii inlet
9% sym
> @ Mesh Regions
v |g#| User Locations and Plots
Dq Default Transform
=il ? Default Legend View 1
|| Plane 1
T Wireframe
bl Report
£Jr Title Page

5) Wybierz tworzenie konturow i zatwierdz OK.




&3 Insert Contour

Marne

Zastosuj ponizsze ustawienia i zatwierdz Apply.
Detzils of Contour 1

Geometry Labels Render View

Domains All Domains -

Locations Plane 1 -
Variable water. Violume Fraction -
Range Global =
Min LEL
Max 1

# of Contours | 33 =
Advanced Properties

6) Wybierz ikone Time Step Selector
SEEEZT ol 0 xdEERANE |O

w zbiorniku w czasie

O« A £]w] 8] a6 b

1 zmieniajac czas symulacji obserwuj zmiany udzialu objg¢tosciowego wody



Contour 1
1.000e+00
9.375e-01

r 8.750e-01

r 8.125e-01

r 7.500e-01

r 6.875e-01

r 6.250e-01

r 5.625e-01

r 5.000e-01

r 4.375e-01

r 3.750e-01

r 3.125e-01

r 2.500e-01

1.875e-01
1.250e-01
6.250e-02

1.000e-15

7) Po zapisaniu zdj¢¢ konturow dla czasow 0; 2; 4; 6; 8; 10 s.
wylacz widocznos¢ konturow
b Cases
éu% Case Comparison
v CFX at 0.15s
w (& Default Domain
Dji inner
(1P outer
(1P sym
Mesh Regions
hd User Locations and Plots
M@ contour 1
Y Default Transform
I:H Default Legend View 1
D@ Plane 1
B iwireframe
b Report

8) Przygotuj i zapisz takze kontury ci$nienia (Pressure) dla czasoéw 0; 2; 4; 6; 8;
10s.

9) Zadanie dodatkowe: Utworz animacj¢ pokazujagca zmiany udziatu
objetosciowego wody A4 zbiorniku (pomaoc:



http://fluid.itcmp.pwr.wroc.pl/~pblasiak/CFD/Useful Information/animationCF
X.Jpa)

Wyniki jakie nalezy umiesci¢ w raporcie:
I.  Kontury rozktadow udzialu objetosciowego wody w zbiorniku dla czasow: 0; 2;
4;6;8;10s.
1. Kontury rozktadow cisnienia w zbiorniku dla czasow: 0; 2; 4; 6; 8; 10 s.

Zadania nieobowigzkowe:

1) Utworz animacj¢ pokazujaca zmiany udziatu objetosciowego wody w zbiorniku
(pomoc:
http://fluid.itcmp.pwr.wroc.pl/~pblasiak/ CED/Usefullnformation/animationCF
X.jpa)

2) Oblicz teoretyczng wysokos¢ do jakiej powinien napehnic si¢ zbiornik w czasie
t=10 s i porownaj ja z wartoscig z programu.

3) Wykonaj obliczenia przy wyltaczonej opcji Interface Compression Level
| porownaj wyniki z rozwigzaniem podstawowym.



http://fluid.itcmp.pwr.wroc.pl/~pblasiak/CFD/UsefulInformation/animationCFX.jpg
http://fluid.itcmp.pwr.wroc.pl/~pblasiak/CFD/UsefulInformation/animationCFX.jpg
http://fluid.itcmp.pwr.wroc.pl/~pblasiak/CFD/UsefulInformation/animationCFX.jpg
http://fluid.itcmp.pwr.wroc.pl/~pblasiak/CFD/UsefulInformation/animationCFX.jpg

