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1. WPROWADZENIE

W ¢wiczeniu zostanie zaprezentowany sposob modelowania skraplania si¢ pary na
ptaskiej poziomej ptycie. Modelowanie zjawisk zmiany fazy (skraplanie, parowanie) jest
bardzo trudne. W tym ¢wiczeniu zostanie zaprezentowany jeden z modeli skraplania
o nazwie Wall Condensation Model [1]. Plyta o temperaturze 90°C omywana jest
mieszaning pary nasyconej 1 powietrza (gazu niekondensujacego) z predkoscia 0,1 m/s.
Temperatura mieszaniny wynosi 100°C, a udzial masowy pary wynosi 95%. 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 skraplania si¢ pary na ptaskiej ptycie



2. DWUWYMIAROWE SKRAPLANIE NA PLASKIEJ PLYCIE
2.1. PRZYGOTOWANIE GEOMETRII

Wykonaj nastepujace zadania:

1) Otworz program Ansys Workbench i zapisz projekt o nazwie Cw4 w katalogu
0 nazwie Cw4 (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.) polskich znakow
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
Uninstall ANSYS 19.2
User License Preferences 19.2

'A‘ Workbench 19.2

l ANSYS, Inc. License Manager

a Aparat

AutoCAD 2019 — polski (Polish)

. Autodesk

Bubble Witch 3 Saga

Candv Criich Sada Sana

4 | 3] g M
» w8 £ 8

2) Wybierz modut Mesh i otworz program Spaceclaim. W tym celu chwy¢ lewym
przyciskiem myszy (LPM) modul Mesh i przeciaggnij go do pola Project
Schematic. Nastepnie kliknij dwukrotnie LPM na Geometry w celu
uruchomienia programu Spaceclaim, w ktorym zostanie utworzona geometria.
Zwro¢ 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 ikone rysowania prostokata = 1 zbliz kursor

do $rodka ukidu wspotrzednych po czym nacis$nij klawisz LPM.
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Pc;mie;dzylr polami edycji wymiaru mozna si¢ przelaczaé klawiszem Tab. Ustaw
wymiar poziomy na 100 natomiast pionowy na 30 mm i nacisnij klawisz Enter.

[ 100mm

Pamietaj, ze w razie niepowodzenia w kazdym momencie mozesz klikng¢ ikone

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

¥



6) W celu wyjscia z polecenia rysowania prostokata naci$nij klawisz Esc i LPM
kliknij ikong¢ przejscia do rysowania 3D widoczng u dotu ekranu.

[o]=]2]=)

Retum to 3D mode

D 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 ponizej.

Rl §¢ @ 35 0+ 8 3 Bow

Z & Split 58 @ Offset
Sed [PMJMove Fia o Combioe o NN LC S ilumer | B Q Ssehere
dit Intersect Create Body
Pull (P)
ect and dra s Selectfaces to offset, revolve, sweep, draft. scale

,é/ or copy. Select edges 1o round, chamfer, extrude,
copy. or pivot. Alteclick the obsect that will drive
the pull. Ctri+drag fo copy

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

Nastepnie ustaw kursor tak jak pokazano na rysunku ponizej

Przesuwajac kursor przy wcisnigtym LPM zauwazysz zmieniajgcy si¢ wymiar
dlugos$ci rury. Wpisz 5 mm 1 zatwierdz Enter (mozliwe, ze bedziesz musiat to
zrobi¢ przy wcisnietym LPM).



9) 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
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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
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lter:  Mame -

=

| B Q=6 8
Project
..... @ Model (A3)

. ..... ﬁ Geometry
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Details of "Mesh"

=

Display

Display Style |Use Geometry Setting

=

Defaults
Physics Preference | CFD 2 I

Solver Preference JCFX |—|

Element Crder Linearl 3 I

Element Size Defaulf fg,uﬁde-d}ﬂi m}

Sizing

Quality

Inflation

Advanced

F [ H B [H

Statistics

Domyslna siatka nie jest poprawna. Siatke nalezy edytowac.



0,000 0,030 0,060 (m)
I 2

0,015 0,045
3) W Ansys Meshing nacisnij prawy przycisk myszy (PPM) na Mesh i wybierz
Insert->Sizing

@ /@ Geometry
/ﬂ Matenals
@ /A Coordnate Systems

O e ] © <
5 Upante zns |

<} Generate Mesh ¥, Contact Sizing
| £\ Refinement
Preview »
Sho; > B Face Meshing
<} Create Pinch Controls ?. Mesh Copy
| i Match Control
) Clear Generated Data @ Pinch
% Beneme 74 A Inflstion
[:] Group All Similar Children Q Contact Match Group

@ Contact Match

Start Recording >
Details of "Mesh" |@ Node Merge Group
=) Display ) @ Node Merge
| Display Style | Use Geometry Setting @, Node Move
= M..lm i - ) )
U goéry ekranu wybierz filtr wybierania krawedzi Edge

o ELE
B Cdae oo 6]

Location * ofWert




Przy wcisnigtym klawiszu Ctrl wybierz 4 krawegdzie jak na rysunku ponizej
I zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij LPM w zotte pole).

0,000 0,030 0,060 (m)
B ]
0,015 0,045
Deetails of *Sizing” - Sizing
= Scope
' Stoping Method | Geometry Selection
Iy Cancel |
(=1 Definition
-s;mpre;sed MNa
'Tm | Element Size
[T Erement Size | Default [5,1264e-003 m)
| Advanced
Defealure Size  Default (2 5632e-005 m)
[ Behavicr Soft
Growth Rate Default [1.2)
' Capture Curvalure No
_-Capturt Froximity _-N-u

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
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 wcisnigtym klawiszu Ctrl wybierz 4 krawedzie jak na
rysunku ponizej i zatwierdz Geometry->Apply (jesli nie wida¢ Apply kliknij
LPM w zotte pole).

0,000 0,030 0,060 (rm)
I 2000 0000909

0,015 0,045
Zastosuj ponizsze ustawienia



Details of "Edge Sizing 2" - Sizing
[=l| Scope
Scoping Method Geometry Selection
Geometry 4 Edges
[=1| Definition
Suppressed Mo
Type MNumber of Divisions I
Mumber of Divisions | 50
=] Advanced
Size Function Unifarm
Eehavior Hard
Eias Type o
Eias Option Bias Factor
Bias Factor 20,0 |
Reverse Bias Mo Selection

Kliknij Generate Mesh i sprawdz wygenerowang siatke (jesli nie wida¢ siatki
kliknij LPM na Mesh w drzewku po lewej stronie). Siatka nie jest symetryczna.
Aby to zmieni¢ wybierz LPM opcj¢ Reverse Bias

Details of "Edge Sizing 2" - Sizing
]| Scope
Scoping Method Geometry Selection
Geometry 4 Edges
[=1| Definition
Suppressed Mo
Type MNumber of Divisions
Mumber of Divisions | 50
=] Advanced
Size Function Uniform
Behavior Hard
Eias Type o
Eias Option Bias Factor
Eias Factor 20,0
Reverse Bias Mo Selection |

Nastepnie wskaz 2 krawedzie jak na rysunku ponizej i zatwierdz Apply.



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

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



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

[=| Scope
Scoping Method Geometry Selection
Geometry 4 Edges
[=I| Definition
Suppressed Ma
Type Mumber of Divisions |
Mumber of Divisions | 1
[=I| Advanced
Size Function Unifarm
Behavior Hard|
Bias Type Mo Bias

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

6) Ostatni krok to nadanie nazw obj¢toSciom i powierzchniom.
Wybierz LPM filtr wyboru bryt

hEhhE&E&EES

: Jﬁ{lose\fertiqaody (Ctrl+ B]r

Wybierz prostopadioécian.LPM, a nglstgpnie inIZnij PPM i wybierz Create
Named Selection




Insert
GoTo

*/ Generate Mesh On Selected Bodies
=/ Preview Surface Mesh On Selected Bodies
2] Clear Generated Data On Selected Bodies

Parts
Export... 3

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

Suppress Body
& Isometric View

0000 |3 Set 0050 (m)
- 52 Restore Default (H) lm:ﬂ
@), Zoom To Fit (F7)
Preview/ @), Zoom To Selection (Z)
& Image To Clipbeard (Ctrl+ C)
Timestamp

Cursor Mode
View
79 Look At

A Create Coordinate Syst

‘a Create Named 5
é Select All (Ctrl+ &)
[y Select Mesh by ID (M)...

Jako nazwg prosze wybra¢ Fluid_domain

Selection Mame >

|F|uid_d omain b4

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

Size

Type
Location X
Location Y

Location 2

O, gogod

Apply To Corresponding Mesh Modes

] I Cancel |

7) Nastepnie zmien filtr na wybor powierzchni

BE]E &
‘5"5 CIGselFa::e {Ctrl+ Ak




LPM wskaz zewnetrzng powierzchnie, przy ktorej siatka si¢ zageszcza i kliknij
PPM, a nastgpnie wybierz Create Named Selection

Insert
t + GoTo
-— -I-—¢ —
=} Generate Mesh On Selected Bodies
' B i1 Thicken :,f Preview Surface Mesh On Selected Bodies
] Clear Generated Data On Selected Bodies

Parts

— Size

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

Suppress Body
& Hide Face(s) (F8)

@ lsometric View

o Set

3: Restore Default (H)
@), Zoom To Fit (FT)

'@l Zoom To Selection (£)

&8 Image To Clipboard (Ctrl+ C)

Cursor Mode
View

P9 Look At

-'J."- Create Coordinate System
ba =l Create N

=
1§ Select All (Ctrl+ A)
[ Select Mesh by ID (M)...

Selection (M]...

0,000 0,025
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Selection Mame >

|cu|d_wal|| b4

(® Apply selected geometry
O Apply geometry items of same:
[ ] size
|:| Type
(] Location X
(] Location ¥
(] LocationZ

[] Apply To Corresponding Mesh Nodes

| ()4 I Cancel

powierzchni jak na rysunku

8) Utworz nazwe inlet dla

R19.0
Academic

Insert
GoTo

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

Suppress Body
Q Hide Face(s) (F8)

@ Isometric View

5 set

13 Restore Default (H)
@) Zoom To Fit (F7) 0,020 0,040(m)
@, Zoom To Selection (2) | EEE—  ES—

@3 Image To Clipboard (Ctrl+ C)

ﬂ

Preview,

Cursor Mode
View > 2 x
9 Look At

X Create Coordinate System

& Select All

§8) Select Mesh by ID (M)...
Update Geometry from Source

IgJ




Selection Mame >

|in|et| 4

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

Size

Type
Location X
Location

Location £

N I O

Apply To Correspanding Mesh Modes

k. I Cancel

9) Utwo6rz nazwe j powierzchni do inlet

Insert

Go To »

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

Suppress Body
Q Hide Face(s) (F8)

@ Isometric View

50 set

_'jf Restore Default (H)
®), Zoom To Fit (F7)

Q Zoom To Selection (Z)

@38 Image To Clipboard (Ctrl+ C)

Cursor Mode »
View L ]
A9 Look At
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& Select All (Ctrl+ A)
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000 0,030

@ Update Geometry from Source

| Association [Timestamp



Selection Mame >

IUUT.|Et| 4

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

Size

Type
Location X
Location Y

Location 2

O |joogdof

Apply To Corresponding Mesh Modes

ak. I Cancel

10) Podobnie utworz nazwe sym dla dwoch duzych powierzchni ptaskich




Insert
GoTo »

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

Parts »
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Suppress Body
Q Hide Face(s) (F8)
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2 Faces Selected: Angle = 0.” Area = ¢ (&) Select Mesh by ID (M)...




Selection Mame >

|sym| X

() Apply selected geometry
O Apply geometry items of same:

[ ] size
L] Type
|:| Location X

Location

L]
|:| Location Z
L]

Apply To Corresponding Mesh Modes

] I Cancel |

11) Na ostatniej nie nazwanej powierzchni nadaj nazwe slip_wall




Insert
GoTo

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

Parts

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

Suppress Body
@ Hide Face(s) (F8)

& Isometric View

Tpu Set

'3 Restore Default (H)
®) Zoom To Fit (F7)

0,% Q Zoom To Selection (Z)

@3 Image To Clipboard (Ctrl+ C) 30

Cursor Mode =
View (5 =
P Look At L
X Create Coordinate System
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& Select All (Ctri+ A)
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ort Preview /




Selection Mame >

|s|ip_wa|||

® Apply selected geometry
O Apply geometry items of same:

Size

Type
Location X
Location Y

Location £

Ol gogdod

Apply To Corresponding Mesh Modes

k. I Caricel

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

2.3. PRZYGOTOWANIE MODELU NUMERYCZNEGO
1) Wstaw modut CFX
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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
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Pl

- A -
1 1
2 Geometry ' 2 Transfer A3
3| @ Mesh v J 3 @ souton T
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
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E? Fluent
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B 1cemcFD

i@ Material Designer
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ﬁ Mesh

[ Microsoft OfficeExcel

€5 Performance Map

& Results

System Coupling

&3 Turho Setup

B vista AFD
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view All [ Customize. .. |
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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 Amalysis Type in Flow Analysis 1

Basic Settings
AMSYS MultiField Coupling

Option Maone

Analysis Type

Optian Steady smg

3) KIliknij dwukrotnie LPM Default Domain
¥ @ Mesh

&1 sys.cmdb
G Connectivity
hd [EI Simulation
v @] Flow Analysis 1
(@ Analysis Type
Default Domain

1% Default Domain Default
¥ Interfaces

Zastosuj nastepujace ustawienia wybierz przycisk importowania materialow

:] z bibliotek CFX .



Outine  Demain: Default Domain a ﬁ R
Details of Default Domain in Flow Analysis 1 ]
Basic Settings Fluid Models Initialization
Location and Type
Location | Fuid_domain] | v| |_|
Domain Type |Fiuid Domain -

Coordinate Frame | Coord 0 -

Fluid and Particle Definitions. .. S|
Flud 1

Option | Material Library -

Material | Airat25¢C vl D
= .
Select from extended list

Option ' Continuous Fluid -|
[ Minimum Volume Fraction =

Domain Models
Pressure =]

Reference Pressure | 1 [atm]
Buoyancy Model =
Option Non Buoyant =

Domain Motion =]

Option ‘Stationary =

Mesh Deformation =]
Option None -

4) Wybierz ikone Import library data
Material X I

& Air Ideal Gas A el
7 & Aratasc

7 | 7 CHT Solids Import Library Data |
Calorically Perfect Ideal Gases

Constant Property Gases
& Aratasc

Constant Property Liquids

Particle Solids

Soot

Water Data

£ W

W W W W

I o || Cancel

5) Przy wcisnietym klawiszu Ctrl wybierz materiaty H20 i H20I i zatwierdz OK.



1 Select Library Data to Import

% |

| File to Import la/MATERIALS -standard.cd | | -5

» Interphase Mass Transfer
» Liguid Phase Combustion
> Particle Solids

Water Data

E Water Vapour at 100 C
E Water Vapour at 25C
&L Water at 100 C

&5 Waterat2sc

A

& H2O
& Hzol

| —

Cancel

I ponownie zatwierdz OK.

Material

* Liguid Phase Combustion
&L H2ol

> Particle Solids

> Spot

* Water Data
&L H2ol
& Water

&L H20

E Water Ideal Gas

1 oK |

Cancel

6) Zamknij na razie Default Domain




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

Basic Settings Fluid Models Initialization

Location and Type

Location Fluid_domain w
Domain Type Fluid Domain -
Coordinate Frame Coord 0 -
Fluid and Partide Definitions. .. =
Fluid 1
L]
X
Fluid 1 =
Option Material Library -
Material | Air at 25 C| v
Marphology =
Option Continuous Fluid -
] Minimurm Volume Fraction
Domain Models
Pressure =
Reference Pressure | 1 [atm]
Buoyancy Model =
Option Maon Buoyant -
Domain Maotion =
Option Stationary -
Mesh Deformation =
Option Mone -

I Close

7) Utworz nowy materiat o nazwie H2Olv klikajgc ikong



;_EEIQCHIFII_H: My = = Jl+

-
Insert Material ? o0
Mame |H20Ixr| P

Cancel

8) Zastosuj ponizsze ustawienia

Outline Material: H20lv
Jetails of H20h

Basic Settings Saturation Properties

Option I Homegeneous Binary Mixture I
Material Group | User

Material 1 | Hz0 |
Material 2 | Hzol |

[] Material Description

Przejdz do zaktadki Saturation Properties i zastosuj jak ponizej

Outine  Material: H20l Pamigtaj, aby przed
Details of H20M wpisaniem formut
Basic Settings Saturation Properties nacianc’ LPM ikone;
_ expression

Option General -
Pressure
Option | Antoine Equation |
Ref. Constant A [5. 1156450 (0] | |
Enth. Coeff. B [ 165754 [#n(10) | |
Temp. Offeet C | (230.23-273.15) []} ]
Pressure Scale | L bar] | |
Temperature
Option Automatic

[ ] Table Generation
Zatwierdz OK.

9) Wybierz ikone¢ tworzenia nowego materialu i nazwij go Steam

5 a3 ]e xEon £

Insert Material

M B & iy
? |

Mame | Steam|

Cancel

10) Zmien Option na Variable Composition Mixture i w pole Material List wybierz
Air Ideal Gas oraz materiat H20. W celu wyboru dwodch materiatow

m



wykorzystaj ikone | | oraz przytrzymaj klawisz Ctrl przy wyborze. Zatwierdz

OK.

Cutline Material: Steam
Jetails of Steam

Basic Settings Mixture Properties

Option I'u'ariable Composition Mixture I -

Material Group | User ~ |

Materials List | Air Ideal Gas w |D
] Material Description

Thermodynamic State =

Thermodynamic State

] coordinate Frame

Materials List

~  Air Data
Air st 25C
CHT Solids
Calorically Perfect Ideal Gases
Constant Property Gases
Constant Property Liguids
Gas Phase Combustion
* Interphase Mass Transfer
Hzal
Liquid Phase Combustion
Particle Solids
Soot
User

WMlotoe Mot

L]

oK Cancel

Nastepnie ponownie zatwierdz OK.



Cutline Material: Steam
Details of Steam

Basic Settings Mixture Properties

Option Variable Composition Mixture -
Material Group | User v|
Materials List | Air Ideal Gas,H20] v |
[] Material Description
Thermodynamic State
-

Thermodynamic State | Gas

[] coordinate Frame

Apply Close

11) Kliknij dwukrotnie LPM Default Domain



v | Mesh
&1 sys.cmdb
G Connectivity
hd [EI Simulation
v [ Flow Analysis 1
(D Analysis Type
b Default Domain
[“19% Default Domain Default
i:ﬂ Interfaces

12) Zastosuj nastepujace ustawienia
Outline Domain: Default Domain
Details of Default Domain in Flow Analysis 1

Basic Settings Fluid Models Initialization

Location and Type

Location | Fluid_domain
Domain Type Fluid Domain
Coordinate Frame Coord 0

Fluid and Particle Definitions. .. =
Fluid 1
L]
x
Fluid 1 B
Option Material Library
Material I Steam| I
Morphology =
Option Continuous Fluid
[] Minimurm volume Fraction
Domain Models
Pressure =
Reference Pressure | 1 [atm]
Buoyancy Model =
Option Mon Buoyant
Domain Motion =
Option Stationary
=

Mesh Deformation

Option Mone



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

Basic Settings Fluid Models Initialization

Heat Transfer

Option Thermal Energy

[] ind. viscous Dissipation

Turbulence
Option I Shear Stress Transport I
Wall Function Automatic

[] Turbulent Flux Closure for Heat Transfer
[] transitienal Turbulence
Advanced Turbulence Control

Combustion

Option Mone
Thermal Radiation

Option Mone
(] Electromagnetic Model

Component Models
Wall Condensation Model

Option I Concentration Boundary Layer Model I

Component

HEHH

Air Ideal Gas
H20

Air Ideal Gas

Option



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

Basic Settings Fluid Madels Initizlization

Heat Transfer
Option Thermal Energy

[] ind. Viscous Dissipation

Turbulence
Option Shear Stress Transport
Wall Function Automatic

[] Turbulent Flux Closure for Heat Transfer
[] Transitional Turbulence
Advanced Turbulence Control

Combustion

Option Mone
Thermal Radiation

Option Mone

[] Electromagnetic Model
Component Models
Wall Condensation Model

Optian Concentration Boundary Layer Model

Component

| Air 1deal Gas
H20

H20

Option | Transport Equation |
nematic Diffusivity

Kinematic Diffusivity | 2.5e-05 [m~2s~-1] |

Condensation Model

Option | Condensable |

Homogen. Binary Mixt. | H20k |

(] Turbulent Flux Closure

Zatwierdz OK.

13) Utworz warunek brzegowy o nazwie inlet

= I I
Insert Bound... ? >

Mame | inlet]

[ ox ]

Zastosuj ustawienia jak ponizej i zatwierdz OK.



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

Basic Settings | Boundary Details  Fluid Values ~ Sourcezs Plotop * 1 P

Boundary Type -
Location inlet e

[ ] Coordinate Frame

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

Basic Settings Boundary Details Sources Plot Options

Flow Regime

Option Subsonic

Mass And Momentum

Option Mormal Speed

Mormal Speed I 0.1 [ms"-1]

Turbulence

Option Medium (Intensity = 5%)
Heat Transfer

Option Static Temperature

Static Temperature |!3?3.15[+<] |

Component Details

H20
H20
Option Mass Fraction
Mass Fraction  |EEE |

14) Utworz warunek brzegowy outlet

Blteagil, b g% E

Insert Bound... ? x

Mame | nutlet] |

Corcel




Cutline Boundary: outlet
Details of outlet in Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources Flot Options

Boundary Type Cutlet

Location I outlet I

[ ] coordinate Frame

Cutline Boundary: outlet
Details of outlet in Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources Plot Options
Flow Regime

Optian Subsonic

Mass And Momentum

Option Average Static Pressure
Relative Pressure 0 [Pa]
Pres, Profile Blend |[J.DS

Pressure Averaging

Option Average Over Whole Outlet

15) Utworz warunek brzegowy slipWall

B alrea g, 4 DE,

Insert Bound... ? >
Mame |5Iip'|."l.|'a|||

Cance

Qutline Boundary: slipWall
Details of slipwallin Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources

Boundary Type I|Wal| I

Location || slip_wall I

[] Coordinate Frame

Cutline Boundary: slipWall
Details of slipWallin Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources

Mass And Momentum

Option Free Slip Wall

Heat Transfer

Option Adiabatic

16) Utworz warunek brzegowy condensingWall



— = &%

Insert Bound...

YE & 0k

Mame | condensingiall

Outline Boundary: condensingWWall
Details of condensingWallin Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources
Boundary Type

Location I cold_wall I

(] coordinate Frame

Outline Boundary: condensingWall
Details of condensingWall in Default Domain in Flow Analysis 1

Basic Settings Boundary Details Sources Flot Options

Mass And Momentum

Option Mo Slip wall

[] wall velocity
Wall Roughness

Option Smooth Wall

Heat Transfer

Option

Fixed Temperature || 363.15 [K] I

Component Details

[ETN—

H20

Option I Wall Condensation Model I

Marne | syml

Zastosuj ustawienia jak ponizej i zatwierdz OK.




Outline Boundary: sym
Details of sym in Default Domain in Flow Analysis 1

Basic Settings
Boundary Type Symmetry -
Location I sym I w

18) Utworz expression o nazwie Cond Mass Flux

£ M E =it = = #H
b 2 - P
Insert Expres... ? =0

Mame |Cc:nd Mass Flux|

Corcel

19) Zastosuj  nastepujacg  definicje: areaAve(H20.Condensation
Flux)@condensingWall
Zatwiedz Apply.
Details of Cond Mass Flux

Definition Flot Evaluate

Mass

areaAve(H20. Condensation Mass Aux) @condensingWall

[ _pooly

20) Otworz Output Control

Reszet




Outline

A @ Mesh
[EI sYsl.cmdb
1 Connectivity
A rﬁl Simulation
v [ Flow Analysis 1
(D Analysis Type
v [«] & Default Domain
[ PE condensingwal
'I inlet
i$ outlet
it slipwall
PE sym
't.=|:| Initialization
ﬂ Interfaces
hd Solver
2" solution Units
tfﬁ, Solver Control
§ EDut;:ut Control
;L. Coordinate Frames
User Locations
m Transformations
@ Materials
@ Reactions
hd Expressions, Functions and Variables
Additional Variables
hd Expressions
v Cond Mass Flux
i eCondMassFlux
User Functions
User Routines
hd [EI Simulation Control
@ Configurations
Case Options

Zastosuj ponizsze ustawieania i zatwierdz OK.



Qutline Cutput Control
Details of Output Control in Flow Analysis 1

[Eenitor objects

Manitor Balances - Full

Monitor Forces - Full

Monitor Residuals - Full
Maniter Totals - Ful

Monitor Partides - Full

[ Efficiency Output

Monitor Points and Expressions

IIIHHHHHHIII

=

X Insert Monit... ? X

MName |Condensir|g Mass Flux|

[ ] | cancel

Qutline  Output Contral X ]
Details of Output Controlin Flow Analysis 1
Results Backup Manitor
Monitor Objects
Manitor Balances - Full
Monitor Forces - Full
Monitor Residuals - Full
Monitor Totals - Full
Monitor Particles - Full

u EEEEIEIEEE

[[] efficiency Output
Monitor Points and Expressions Pamigtaj, aby przed
Condensing Mass Flux wpisaniem formut y
nacisnag¢ LPM ikone
expression Ed
Condensing Mass Flux N 2]
Option [Eoression | N\
Expression Value ICund Mass Flux| I |
Coordinate Frame | Coord 0 =
[ Monitor Statistics &

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

ho | v il TR E
L ﬂ O 1G1uba| Initialization h

Zastosuj ustawienia jak ponizej i zatwierdz OK.




Outline Initialization
Details of Global Initialization in Flow Analysis 1

Global Settings

[] coordinate Frame
Initial Conditions

Velodity Type Cartesian
Cartesian Velodty Components

Option Automatic with Value
u [o.ims-1]
v loms~-1 |
W foms~1] |

Static Pressure

Option Automatic with Value

Relative Pressure || 0 [Pa] I

Temperature
Option Automatic with Value
Temperature n3?3. 15 [K] I
Component Detsils
H20

H20
Cption Automatic with Value
Mass Fraction HD I

22) Otworz Solver Control i zastosuj ponizsze ustawienia



Cutline

W @ Mesh
[EI SYsl.cmdb
W) Connectivity
hd @ Simulation
v |6 Flow Analysis 1
G Analysis Type
w [] & Default Domain
it condensingWWall
ii inlet
FPE outlet
[F1P% sipwal
P+ sym
't_zu Initialization
ﬂ Interfaces
b Solver

&% Solution Units

Solver Control

Output Control
)gt. Coordinate Frames
User Locations
Transformations
[EI Materials
@ Reactions

b Expressions, Functions and Variables

Additional Variables
Expressions
User Functions
User Routines
hd @ Simulation Control
@ Configurations
Case Options



Cutline Solver Control
Details of Sohlver Controlin Flow Analysis 1

Basic Settings Equation Class Settings Advanced Options

Advection Scheme
Option High Resolution

Turbulence Mumerics

Option High Resolution

Convergence Control
Min. Tterations {500 |
Max. Iterations HGDD| I

Fluid Timescale Control

Timescale Control Auto Timescale

Length Scale Option Conservative

Timescale Factor 1.0

[] Maximum Timescale

Convergence Criteria

Residual Type RMS

OO o

Residual Target I 1le-6 I

D Conservation Target
] Elapsed Wall Clock Time Contral
(] Interrupt Contral

Zatwierdz OK.
23) Zamknij program Ansys CFX.

2.4. OBLICZENIA

1) Kiliknij 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 zakonczeniu obliczen.



&3 Define Run ? et

Solver Input File twhCwa_files\dpONCFX-2\CRX\CFX. def ¥

Global Run Settings
Run Definition Initial Values
Run Settings

Type of Run Full

Double Precision
| Large Problem

Parallel Environment =
Fun Mode I Serial I -
Host Name

desktop-1erkcpo

] Show Advanced Controls

Start Run Save Setlings Cancel

3) Obliczenia trwaja okoto 10 minut. Obserwuj poszczegdlne zaktadki rezidut jak
si¢ zmieniaja. Szczegdlnie zwr6¢ uwage na zakladke User Point, gdzie
pokazany jest strumien skondensowanej pary w kazdej iteracji. Stan ustalony
bedzie osiagnicty, gdy krzywa ustabilizuje si¢, co nastapi po okoto 350
iteracjach. Dodatkowe 250 iteracji (ustawione zostaly 600 iteracji w punkcie
2.3.22) zostaja przeprowadzone, aby wszystkie reziduty tez si¢ ustabilizowaty.



4)

5)

Heat Transfer Turbulence (KO) Mass Fractions Wall and Boundary Scale User Points |4 B

]

-0.001

-0.002

L1z

T -0.003
= 0,004
=

-0.005

-0.008

-0.007

|
U] 50 100 150 200 250 300 350
Accumulated Time Step

| = Monitor Point: Condensing Mass Flux

Po skonczeniu obliczen program wyswietli komunikat:

Workspace |Run CFX 001 hd

Heat Transfer Turbulence (KO) Mass Fractions Wall and Boundary Scale User Paints |4 E3

1.0e+00

1.0e-05

© ]

= i

= ]

L 1.0e-10

k] ]

Z i

, 1.0e-15

o Solver Run Finished Mormally

CF¥_001 has completed narmally.
% Run conduded at: & 8. kwi 12:33:29 2020
@) Results are in
" I:fkompPraca_2020I1113/DYDAKTYKA/PRZEDMIOTY WZPCP/D/Cw4/Cw4_pending/dp0_CFX_3 Solution_3/CFX_001.res

pen this workspace now

End of solution stage.

The results from this run of the ANSYS CFX Solver have been
Wwritten to

I:/KompPraca 2020IIIl3/DYDRETYER/DRIEDMIOTY/WZIPCP/D/Cwd/Cwd_pendi-
ng/dpl_CFX 2 Solution 3/CFE_00l.res

N
| I |

For CFX runs launched from Workbench, the final locations of |
directories and files generated may differ from those shown. |
n component in steady sff| +-----—--—-—--"--"-"-"""-""""-"-"""""-+"-""-"-"—-"-"-—+++ -+ # +¥\\ \ f :F F +

n component in bezMoni

n component in CFX. The | This run of the ANSYS CFX Solwer has finished.

n component in CFX, The
n component in CFX, ThéRun Complete

n ramnanant in PRV Tha onhear filad with 2 nancsarn avit cada w0 92

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

Project Schematic
|E| Analysis Systems | ]
4 Design Assessment
#3 EBgenvaluzBuckling h & M °
 f 1 1
Explicit Dynamics 2 Geometry A_/-Cl @ seep v,
£ Fluid Flow (CFX) 3 @ Mesh vy 3 @ solution o
@ Fluid Flow (Fluent)
E Harmonic Acoustics Mesh I!
(@ HarmonicResponse FX

ﬁ IC Engine (Fluent)
(0] Magnetostatc

@ mModal

) Modal Acoustics

[y RandomVibration
iy ResponseSpectum
Ezd Rigid Dynamics

& staticAcoustics

e Static Structural

u Steady-State Thermal

m Thermal-Electric

& Topology Optiniaion Messsges |
% Transient Structural A
Transient Thermal 1 Type
g3 Turbomachinery FluidFlow
|EI Component Systems

iz ACP(Post)

:lz ACP(Pre)

ﬁ BladeGen

@ CFx

& Engineering Dafa
External Data
@ External Model
E Fluent

ﬂ Fluent (with Fluent Meshing)
@ Geometry

ICEM CFD

@%@ Material Designer
N Mechanical APDL
@ Mechanical Model
@ Mesh

lﬁ_' Micros oft Office Excel
& Performance Map
& Resulis

(] System Coupling
€5 Turbo Setup

B vista AFD

M vistacD

I victacPD

| T View All [ Customize.., l

W

| ® starting CFD-Post..

2) Z menu Location wybierz Plane




& B4: CFX - CFD-Post

File Edit Monitor Session Insert

FTo AL e 9™
Outline Variables Expressions
v U}j Cases
E Case Comparison
V. @ CFX at2s
v (& Default Domain
CP€ inner
9% outer
O9% sym
> @] Mesh Regions
v @ User Locations and Plots
Y pefault Transform
[} pefault Legend View 1
M @ wireframe
v (&) Report
M &> Title Page
> M@ FieReport

Tools Help
Dloctnv| X @RS €
4 Point
Point Cloud
Line

Volume

Isosurface

Iso Clip

Vortex Core Region
Surface of Revolution
Polyline

User Surface

Surface Group

Turbo Surface
Turbo Line

V¢ SHACALTOB\ %

Zastosuj ponizsze ustawienia i zatwierdz Apply.
Details of Plane 1

Geometry

Dormains

Definition
Method

z

Colar Render View

| All Domains

I XY Plane I

0.0025 [m]

Plane Bounds

Type

Flane Type

(® Slice

| Mone

3) LPM naci$nij o$ X

(") sample



0 0.015 0.03 (m) 74 X

0.0075 0.0225

4) Odznacz widoczno$¢ utworzonej wezesniej ptaszczyzny.

v &) cases
% Case Comparison
v [ cFXat 10s
v (@ Default Domain
[ ]P£ Default Domain Default
] it inlet
9% sym
» El Mesh Regions
v | User Locations and Plots
[hq Default Transform
=il ? Default Legend View 1

v Report
- Title Page

5) Wybierz tworzenie konturdéw i zatwierdz OK.

& Insert Contour

Neme |SETENEY

Zastosuj ponizsze ustawienia i zatwierdz Apply.




Details of Contour 1

Geometry Labels Render View

Domains All Domains - | |I|
Locations Plane 1 - | III
Variable H20.Mass Fraction - | II'

Range Global - |
Min 0.943437
Max 1

# of Contours E|
Advanced Properties

6) Zapisz zdjecie konturéow frakcji wody. Do tego celu mozesz tez uzy¢ ikony

File Edit Manitor Session Insert Tools  Help

] [ ~u “u 5 D ) =) e oo

G 9 ¢ Puanr SESET
Outline Variables Expressions Cald Tu mozna zobaczy¢

gdzie jest
zapisywane zdjgcie

& Save Picture

Options

File Ffuser_ﬁlesfsbeady state 55T.jpg |

Format I| JPEG I

[ Use Screen Capture

mNhibe Background
] Enhanced Qutput (Smooth Edges)
@ Use Screen Size

width (800 '3 Height 600 &

Scale (%) |100

Image Quality | 100] |

Tolerance | 0.0001

6.125e-001
5.900e-001

7) Zapisz zdjecie konturow temperatury. Aby to zrobi¢ kliknij dwukrotnie LPM na
utworzone w drzewie kontury i zmien zmienng na Temperature.



Details of Contour 1

Geometry Labels Render View

Domains ' All Domzins - D
locaons  Plane 1 - D
Variable | Temperature | - D
Range Global o
Min 361,962 [K]
Max 373.153 K]
# of Contours |33 =]

Advanced Properties

3.644e+002
3.638e+002
3.631e+002

8) Zapisz zdjecie konturow predkosci. Aby to zrobi¢ kliknij dwukrotnie LPM na

utworzone w drzewie kontury i zmien zmienng na Velocity.
9) Nastepnie wytgcz widocznos¢ konturdw.

v & cases
ﬁ Case Comparison
v |§] cFXat0.15s
v (& Default Domain
C1PE inner
Dlt outer
(1P sym
¥ @ Mesh Regions
v |8 User Locations and Plots
E[ (o] Contbour 1
& Default Transform
[} Default Legend view 1

Dﬁ Plane 1

[+ & iwireframe

v Report



10) Kliknij LPM na 0§ Y

A
4]
¢

—

0 0.02 0.04 (m)

0.01 0.03

11) W drzewku systemowym wlacz widoczno$¢ powierzchni condensingWall
i nastgpnie dwukrotnie kliknij LPM w nazwe condensingWall. Zastosuj

ponizsze ustawienia i kliknij ikong II'



Outline Variables Expressions Calculators Turbao
hd It Domain

¥ condensingWall

CID% inlet
% outet
(9% siowal
OPE sym
> @) Mesh Regions
A @ User Locations and Plots
(1@ contour 1
E;ﬂ Default Transform
= E% Default Legend View 1

IR Plane 1
A& wireframe
v [E] Report
(&> Title Page v
Details of condensingWall
Color Render View
Mods v
Varisble  Pressure = .
Range ‘Gubal -
Min -1,0143e-05 [Pa]
" 000963423 [Pa)
Boundary Data (®) Hybrid () Conservative
Color Scale ‘L‘mar -
ColorMap | Default (Rainbow) -

ot oo [

Wybierz zmienng H20.Condensation Mass Flux i zatwierdz OK.



& Variable Selector

v Solution ~

R R R R R R EEEEEEER]  EELEEELEELELEE:

Absolute Pressure

Air Ideal Gas.Conservative Mass Fraction
Air Ideal Gas.Mass Concentration
Air Ideal Gas.Mass Fraction

Air Ideal Gas.Molar Concentration
Air Ideal Gas.Molar Fraction
Aspect Ratio

Courant Numnber

Density

Density.Beta

Dynamic Viscosity

Erergy and Mass Fractions.Beta

H20.Condensation Mass Flux

H20,Conservative Mass Fraction
H20.Mass Concentration
H20,Mass Fraction
H20.Molar Concentration
H20.Molar Fraction

Heat Flux

Isothermal Compressibility
Local Speed of Sound
Mach Mumber

Mass Flow

Mesh Expansion Factor
Orthogonality Angle
Pressure

Real Partition Mumber
Shear Strain Rate

Spedfic Heat Capacity at Constant Pressur v
>

Cancal

Zatwierdz Apply.




Details of condensingWall

Color  Render  View

Mode Variable -
Viariable H20.Condensation Mass Flux -
Range Global -

o -9,95352e-07 [kg s-1 m~-2]

Max 0 kg 57-1m~-2]
Boundary Data Hybrid Conservative

Color Scale Linear -

Color Map Default (Rainbow) ~| B

Reset Defaults
Zapisz zdjecie.

12) Wytacz widocznos¢ powierzchni condensingWall w drzewie systemowym.
13) Utworz linig i zastosuj nastepujgce ustawienia:



wsert Tools Help

™ | SERESD »
ns ¥ Point
- %+ Point Cloud i
@ Plane
@ Volume
¥ Isosurface
¥ IsoClip
5 T Vortex Core Region
Qf_’ Surface of Revolution
1l A’ Polyline
&} User Surface
{4 surface Group
’,'& Turbo Surface
" 1% Turboline i=—
Details of Line 1
Geometry Color Render View
Domains | All Domains - E'
Definition
Method “Two Points -
Point 1 o o I 0.0025 | |
Paint 2 [o.. ] [0 [o.0025 ] |
Line Type
O cut (@ sample
Samples [10 E




14) Utworz wykres

x = B 5 : .
&2 Insert Chart ? >

A | Name [T |

I|ﬂ<|

15) Zastosuj ustawienia i zatwierdz Apply.
Details of Chart 1
General Data Series ¥ Axis Y Axis Line Display Chart Display

| Concel |

Spedfy data series for locations, files or expressions
Series 1 (Line 1)
X
@
Name | Series 1 |
Data Source
@ Location | Line 1 | =] [
O File | |
(") Monitor Data

H

[] custom Data Selection



Details of Chart 1

General Data Series Y Axis Line Display Chart Display

Data Selection

Variable E

Boundary Data Hybrid Conservative
[] Take absolute value of data points

Axis Fange
Determine ranges automatically

Min | -1.0 Max |1.0

[] Logarithmic scale [] tnvert axis

Axis Mumber Formatting

Determine the number format automatically

Predsion 3 > | Sdentific
Axis Labels

lUse data for axis labels

Custom Label | X Axis <units=

Details of Chart 1

General Data Series ¥ Axis Line Display Chart Display

Data Selection
Viariable I H20.Condensation Mass Flux I
Boundary Data Hybrid Conservative

Take absolute value of data points

Axis Range
Determine ranges automatically

Min | -0.001 Max |0
[ Logarithmic scale [ tnvert axis

Axis Mumber Formatting
Determine the number format automatically

Precision 3 * | Sdentific

Axis Labels
Use data for axis labels

Custom Label | Y Axis <units>=

16) Wyeksportuj wyniki wykresu do pliku csv



Details of Chart 1
General Data Series ¥ Axis Y Axis Line Display Chart Display

Data Selection
Viariable H20.Condensation Mass Flux

Boundary Data Hybrid Conservative

Take absolute value of data points
Axis Range

Determine ranges automatically
Min | -0.001 Max |0 «i

] Logarithmic scale [ tnvert axis

Axis Mumber Formatting

Determine the number format automatically

Precision 3 +  Sdentific -
Axis Labels

Use data for axis labels

Custom Label | Y Axis <units =

I Apply ” Export I Reset Defaults

&) Export

Lookin: I:\KompPraca_202011113\DYDAKTYKA\PRZEDMIOTY \W2PCP\D\CwA\Cw4_filesiuser_files -390 HE

‘ My Computer Name Size Type Date Modified

yE
& Documents

a przemek

user_files

|Ii Save iI

- Cancel

File name: condMassFluxalongPlate|

Files of type: | Comma Separated Values (*.csv)




Wyniki jakie nalezy umiesci¢ w raporcie:
I.  Kontury rozktadow udziatu masowego wody w domenie obliczeniowej.
Il.  Kontury rozktadow temperatury w domenie obliczeniowej.
I1l.  Kontury rozktadow predkosci w domenie obliczeniowey.
IV.  Zdjecie zmiennej H20.Condensation Mass Flux na powierzchni zimnej $ciany.
V. Poréwnaj na jednym wykresie wyniki analityczne (1) i numeryczne (wyniki
z wyeksportowanego pliku csv).

Dla rozwazanego przypadku istnieje rozwigzanie analityczne przedstawione
przez Sparrowa i in. [1]. Strumien masy kondensujacej pary meond zmienia si¢
wzdhuz plyty nastepujaco

1 U
Moy = 5[ E=2F () ¢
X
gdzie

p gesto$é mieszaniny, kg/m3
1 lepkos¢ dynamiczna mieszaniny, P s
U, predkos¢ przeptywu niezaburzonego (wlotowa), m/s

X wspohrzedna wzdluz dlugosci ptyty, m
F(0) funkcja zalezna min. od udzialu masowego gazu niekondensujacego

Do obliczen analitycznych prosze dla uproszczenia przyja¢ wiasciwosci
kondensatu w temperaturze nasycenia 100°C. Potrzebne warto$ci zmiennych
przedstawiono w tab. 1.

Tab. 1. Wartosci zmiennych, ktore nalezy podstawi¢ do rownania (1)

p H U F(0)
kg/m3 Pas m/s
958,35 0,000281745 0,1 0,05

Na wykresie nie przedstawia¢ wynikow dla x = 0.

Zadania nieobowiazkowe:
1) Wykonaj obliczenia dla frakcji masy pary wodnej 50% 1 poréwnaj
z przypadkiem podstawowym zestawiajac odpowiednio ze soba wyniki 1)-V).
2) Oblicz wspoétczynnik wnikania na powierzchni ptyty dla obu przypadkow.
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