15.02.2008

DOKUZ EYLUL UNIVERSITESI
MAKINA MUHENDISLIGI BOLUMU

FLOTRAN'A GIRIS

(Ansys Klasik)
Hazirlayan: Makine Miih. Ozhan Yilmaz
Danismanlar: Dog.Dr. Serhan Kiigiika — Dog¢.Dr. Mehmet Zor

Subat 2008

Ansys-Flotran’a Giris 1



15.02.2008
ONSOz
Birgok muhendislik probleminin ¢d6zimu Akigkanlar Mekanigi temelindeki bilgilere
dayanmakta ve Sonlu Elemanlar Yoéntemi bu alanda da aktif bir sekilde
kullaniimaktadir. Hazirladigimiz bu ilk notlarin, Ansys-Klasik'in Akiskanlar Mekanigi
modulid FLOTRAN’a yeni baslayanlar icin faydali olmasi temennisiyle...
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15.02.2008

1 TEMEL BIiLGILER

1.1 Programa Giris

Flotran programi ANSYS tabaninda calisan bir programdir.FLOTRAN'1I ¢alistirmak
igin ;

-Baglat >Tum programlar>ANSYS 10.0> ANSYS Product Launcher kismina
tiklayarak programi galigtiriyoruz.

-Karsiniza c¢ikan pencerede lisans kisminda ANSYS Mechanical/[FLOTRAN
kismini segiyoruz.

-Working Directory kisminda kayit yapmak istediginiz alani Browse tusuna
basarak ayarlayabilirsiniz.

-Job Name kismina yaptiniz analiz ismini giriniz . Run tuguna basarak  Flotran’i

baslatiyoruz.

10.0: ANSYS Product Launcher [Profile: *** Last ANSYS Run ***]

File Profles Options  Tools Links  Help

Add-on Modules

AMNS hanicallFLOTRAN

File
Management

Job Mame: harudemeti

FProduct Help

Sekil 1
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1.2 Program Menldileri

Asagidaki acilan pencerede kontroller 4 bolumdar.

ANSYS Mechanical/FLOTRAN Utility Menu (borudemeti)

IEl\e elect  List  Plot  PlotCtrls  WorkPlane Parameters Macra  MenuCtrls  Help I |
B =
0 = | @ & & 2| | = B
SVS Toolbar (&)
ISAVE_Dsl RESUM_DB| quIT| POWRGRPH| =
[[2415v5 Main Mer -] @
Preferences
Preprocessor @ Slﬂ
Solution 8 lﬂa
General Postproc
TimeHist Postpro [
Topological Dpt
Design Dpt 1
Prob Design a1
Radiation Opt ']
Run-Time Stats @
Session Editor
Finish =1 4
=
2|
4= |
=]
a
Ll
£l
hd
bl
@
)
I
Pick a menu item or enter an ANSYS Command (BEGIM) mat=1 type=1 | real=1 | csys=0 secn=1 |

Sekil 2

1. ANSYS Main menu

2. ANSYS toolbar

3. Utility Menu

4. Pozisyonlama Menusu
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1.3 Analiz Adimlari

Ansys ile yapilan analizlerde su sira izlenebilir:

a.Preferences:
b.Preprocessor:
1. Jobname degistirme
2. Element tipi tanimlama
3. Akigkan tipi tanimlama
4. Modelleme
5. Mesh ozellikleri belirlenir ve mesh yapllir.
c.Solution:
1.Sinir kogullari belirlenir.
2.Iterasyon sayisi belirlenir
3.Analizin yapildigi ¢gevre kosullarinin belirlenmesi
4.Cozular
d.Postprocessing:
1.Istenilen degerler ve grafikler elde edilir.

e.Save ve Exit

a.Preferences

Yapilacak analiz tipi secin..
FLOTRAN CFD secilerek ok tusuna basiyoruz.

m Preferences for GUI Filtering |g|

[KE¥\WI[/PMETH] Preferences For GUI Filkering
Individual disciplinefs) to shaw in the GUI

[ Skructural
[~ Thermal

[ AMSYS Fluid

[IF FLOTRAN CFD

Mote: IF no individual disciplines are selected they will all show,

Discipline options
+ h-mMethad

" p-Method Struct,

(a4 Cancel Help

Sekil 3
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b.Preprocessor:

On hazirliklarin yapildigi kisimdir.

Jobname degistirme
-Yapacagimiz uygulama ismini girmek icin asagdida gosterildigi gibi  Utility

Menu>File>Change Job name kismina giriyoruz.(Sekil 4)
) ANSYS Mechanical/FLOTRAN Utility Menu (borudemeti) 91=11E3]

Fle Select List Plot PlotChls WorkPlans Paramsters Macro  Menuctrls  Help |

| l=D
Change Title ... T

Resume Jobname.db ...

Resume from ... @

Save as Jobname,db

@

Save as ...
Write DB log file ...

= Elle

Read Input from ...
Switch Dutput to >

List 4
File Operations »
ANSYS Flle Options ...

Import 4
Export ...

Report Generator ...

Exit ...

sREREkbEREERFRREEREEE

Sekil 4

-New jobname kismina yapacaginiz analizin ismini yazin ve OK tusuna basin.

Change Jobname

[[FILM&M] Erker new jobname |

Mew log and errar Files?

Sekil 5
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1.4 Eleman tipi tanimlama

Asagidaki sekil 6 de gosterildigi gibi ANSYS Main Menu>Preprocessor>element
type>Add/Edit/Delete giriyoruz.Cikan elements types penceresinde add tusuna
tiklayin.Cikan library of elements types penceresinde FLOTRAN CFD altinda
bulunan elementlerden birini segerek eleman tipini tanimlayin.Bu elemani segerken
dikkat etmemiz gereken modelleme seklimize gore element tipini belirlememiz

gerektigidir.(2D veya 3D model).

B E=-ll=

Defined Element Types:
NONE DEFINED

Preferences
B Preprocessor
= Element Type

Switch Elem Type
Add DOF
E] Remove DOFs
Elem Tech Control
Real Constants
Material Props
Modeling
Meshing
Checking Ctrls

Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up

Radiation Opts

Load: 5

plr].:;is(s lerary of Element Types

Path Dperations Only FLOTRAN CFD element types are shown
Solution

~ WeDFLOTRAN 141

3D FLOTRAN 142

2D FLOTRAM 141

Library of Element Types
General Postproc

TimeHist Postpro
Topological Opt
Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor Element type reference number
Finish

OK|

Sekil 6
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1.5 Akigkan tipi tanimlama

ANSYS Main Menu>Preprocessor>Flotran setup>Fluid properties kismina tiklatin

cikan pencerede kullandiginiz akiskanin ézelliklerini belirleyecegiz.(Sekil 7)

m Fluid Properties

Density

FLOATAL3],YARY,DENS

allow density variations?

|C-:un5tant

FLOATALS],WARY,VISC

Allowe viscosity variations?

Conduckivity |Cu:|nstant

FLOATAL3],YARY, COND

Al conduckivity wvariakionsy?

Specific heak |C-:unstant

FLOATALSZ],WARY,SPHT

Allow specific heat variations

Sekil 7
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Yukarida numaralandiriimis akiskan 6zellikleri sunlardir:
1 > Akigkan malzemenin yogunluk ozelliginin belirlenmesi
2 > Akiskan malzemenin viskozitesinin 6zelliginin belirlenmesi
3 > Akiskan malzemenin iletim katsayisinin 6zelliginin belirlenmesi
4 > Akiskan malzemenin isinma isisi1 6zelliginin belirlenmesi
Akiskan 6zelliklerini belirledikten sonra OK tusuna basiyoruz .Cikan yeni pencerede

Ozelliklerin sayisal degerlerini giriyoruz.(constant olarak belirlersek)

m CFD Flow Properties

Density property bype CONSTANT

Constant value

Viscosity property bype COMSTAMNT

Constant value

-1: Implies conduckivity need not be set

Conduckivity properky bype CORNSTAMT

Constant value

-1: Implies specific heat need not be set

Specific Heat Property Type COMSTANT

Constant value

(04 Cancel Help

Sekil 8
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1.6 Malzeme Ozellikleri

15.02.2008

ANSYS Main Meni>Preprocessor>Material props>material model kismina tikliyoruz

Materyal gerekli 6zelliklerini segiyoruz ve sayisal de@erlerini giriyoruz.

Define Material Model Behavior
Material Edit Fawvorite Help

Material Models Defined

Fo 3 akerial Model Murber 1

Material Models Available

Favorites
Skruckural
Thermal

Conductivity
# Specific Heat
@ Density

@ Wiscosity
@ Emissivity
Electromagnetics

Acouskics
(Z= Ehide

BEE

1.7 Modelleme

Sekil 9

ANSYS Main Menu>Preprocessor>lodeling bu kisimda modelleme ozelliklerini

kullanarak modellemeyi gerceklestiriyoruz.

ANSYS Mechanical/FLOTRAN Utility Menu (borudemeti)

Eile Select List Plob  PlokCtrls  WorkPlane  Parameters  Macro  MenuChrls  Help

E]E]

D= a6l & & e &

ANSYS Toolbar

- E| @

@

5AvE_DB| REsuM_pB| quIT| PowRGRPH|

ANSYS Main Menu

Preferences
= Preprocessor
Element Type
Real Constants
Material Props
Sections
=Modeling
Create
Operate
Move / Modify
Copy
Reflect
Check Geom
Delete
Cyclic Sector
Genl plane strn
Update Geom
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt

Run-Time Stats
Session Editor
Finish

plBkpl el lpRkpkERERREE o

o
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ANSYS toolbar> Save db

1.8 Elemanlara Ayirma (Meshing)

ANSYS Main Menu>Preprocessor>meshing kismindaki 6zellikler kullanilarak akis
modelinin sonlu elemanlara boélinmesi saglanir.oélimleme miktari ne kadar fazla
olursa gergek sonuca o kadar yaklasilir ama iglem suresinde uzar.

Boliumleme boyutlari ANSYS Main Menu>Preprocessor>meshing > Size cntrl
Altinda yapilir ve gesitli yontemleri vardir.

Bolimleme islemi ANSYS Main MenlU>Preprocessor>meshing >mesh altinda

yaplilir ve istege bagli uygulama sekilleri bulunur.

ANSYS Mechanical/FLOTRAN Utility Menu (borudemeti) E]

File Select List Plot  PlotChrls  WorkPlane Parametsrs Macro  MepuCtrs  Help ‘

bz R e s o Bl

ANSYS Toolbar &) |

save_os| rResum_pe| quiT| PowRreRPH|

AMSYS Main Menu €3] |

B Preferences
E Preprocessor
Element Type

£ &l

Real Constants
Material Props
Sections
Modeling
Epveshing|
Mesh Attributes
E MeshTool
Size Cntrls
Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
ecking Ctrls
Mumbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt

Run-Time Stats
Session Editor
B3 Finish

pRllslzlelss [z bbkblRbappkpx

Sekil 11
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1.9 Sinir Sartlar

ANSYS Main MenU>Solution>Define loads>Apply kismi altinda sinir kosullari model

Uzerine uygulanir.

ANSYS Mechanical/FLOTRAN Utility Menu {borudemeti)

File Select List Plot PlobCirls  WorkPlane Parameters Macro  Mepuchrls  Help ‘

b|=aa s & 7 @ EIEE

ANSYS Toolbar &) |

savE_DB| RESUM_DE| quIT| powRGRPH|

BRISYS Main Meru (&) |

1j@
®|R=
8| |

E preferences

11 Solution

Analysis Type

E Define Loads
Settings
Delete
Operate

CamRir oD

SE Management (CMS)
El Results Tracking
Solve
Manual Rezoning
Multi-field Set Up
Diagnostics
Unabridged Menu

General Postproc

TimeHist Postpro

Topological Opt

Design Opt

rob Design

Radiation Opt

Run-Time Stats

B session Editor

Finish

Rl ]:|olslollaaEle

[ Pick & menu item or enter an ANSYS Command (SOLUTION) [mat=1 [tvoe=1 [real=1 [esvs=0 ['secn=1 [

Sekil 12
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1.11 iterasyon sayisi belirlenir

15.02.2008

ANSYS Main Menu>Preprocessor>Flotran set up>Excution ctrl e girildiginde

cikan ekranda EXEC Global iteration kismini gerekli iterasyon sayisi ile degistirilir.

A

File Select List Plot  PlatCtrls

WworkPlane  Parameters

Macro

MenuCkrls  Help

- [B[x]
|

b= R o s o H

- E| =

Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
et Up
Solution Options
Algorithm Cerl
Additional Out
B Fluid Properties
Table Props
Flow Environment
¥OF Environment
Relax/Stab/Cap
CFD Solver Controls|
Turbulence
Mod Res/Quad Ord
Multiple Species
Restart Options
E Advection
Transient Ctrl
Remesh Ctrl
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt

[FLDATAZ],ITER Iteration Control

#ANSYS Taakbar @|
savE_08| Resum 08| quiT| powRGRRH|

ANSYS Main Menu @ | | A ﬂ ;Z)
Preferences =l = ¢

5 Preprocessar Steady State Control Settings 5] 37|

HEC Global iterations

e

OYER. .rfl file owerwrite freq

APPE .tflfile append freq

[FLDATAZ], TERM Termination Criteria

W Welocity component

WY Welocity component

WZ  Welocity component

FRES Pressure

TEMP Temperature

EMKE Turbulent kinetic energy

ENC:S Turbulent: dissipation

Moke: Termination check is ignored For & DOF

if its bermination criterion is negative

JaBa00 DO

[FLDATAS],OUTP  Output Options

SUMF Output summary Frequency

Cancel |

ic

&

plollsplel=|s|tleelsloelaaalaale

Ansys-Flotran’a Giris

Pick a menu item or enter an ANSYS Command (PREPT)

mat=1 type=1 real=1 csys=0

Sekil 13

secr=1
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1.12 Analizin yapildigi ¢evre kosullarinin belirlenmesi

15.02.2008

ANSYS Main Menu>Preprocessor>Flotran set up>Flow environment kisminda

Referans kosullari , yercekimi ivmesi gibi 6zellikler bulunmaktadir.

ANSYS Mechanical/FLOTRAN Utility Menu (borudemeti) g@

Fle Select Lst Plot PlotClrls WorkPlane Parameters Macro  Mepuctrls  Help

D= a3 & = ElEIE

ANSYS Toolbar

2

SAYE_DE | RESUIM_DE M POWRGRPH

ARSYS Main Menu

B preferences

B Preprocessar
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn

[ Solution Options
B algorithm ctrl
Execution Ctrl
Additional Out
Fluid Properties
& Table Props
E Flow Environment
FLOTRAN Coor Sys
Ref Conditions
B Gravity
YOF Environment
Relax/Stab/Cap
CFD Solver Controls
Turbulence
Mod Res/Quad Ord
[ Multiple Species
Restart Options
Advection
Transient Ctrl
Remesh Ctrl
PaTt-Tield Bet Up
Loads
Physics
Path Operations
Solution
General Postprac
TimeHist Postpro

ot &l

shEREkbRpEPERRERREEE

1.13 Goziim

ANSYS Main Menu>Preprocessor>Flotran set up>Solution options

cozumleme ozelliklerini degistirebiliriz.

Ansys-Flotran’a Giris

a tiklayarak
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A

Eile Select List Plot  PlobCtrls  WorkPlane  Parameters  Macro  MepuCtrls  Help

15.02.2008

IBECEEERE

ANSYS Toolbar

- E| @

save_pe| Resum_ps| uiT| powRcReH|

ANSHYS Main Menu ®|

Preferences
= Preprocessor
Element Type

Heal Constants FLOTRAN Solution Options
Material Props
Sections [FLDATAL],SOLU
Modeling
Meshing TRAM Steady state or transient?
Checking Ctrls
Numbering Ctrls FLOW Solve Flow equations?
Archive Model
Coupling / Cean TEMP Adiabatic or thermal?
= FLOTRAN Set Up
=§solution Options|
Algnrithmtrl TURE Laminar or turbulent?®
B execution Ctrl
Additional Out COMP Incompress or compress?
B Fluid Properties

B Table Props YOF  Activate YOF advection?
Flow Environment
YOF Environment
Relax,/Stab/Cap
CFD Solver Controls
Turbulence
Mod Res/Quad Ord
Multiple Species SWRL Axisymmetric with swirl?
Restart Options
Advection SPEC Multiple species transpart
Transient Ctrl
Remesh Ctrl
Multi-field Set Up
Loads
Physics
Path Operations
Solution
General Postproc Cancel

SFTs surface tension effect?

I¥SH Incompress viscous heat?

ALE  Allow mesh motion ?

ROSF Solve radiosity equation #

Adiabatic =S

Erra—
Incompressible

[~ Mo

[~ No

[~ No

[~ No

-5

TimeHist Postpro
Topological Opt
Design Opt

Prob Design
Radiation Opt j

Sekil 14

1 >stady state(strekli) veya transient (slreksiz)
2 >akis denklemlerini ¢6z (yes/no)
3>adyabatik/termal

4>Akis tipi(Reynold sayisina gore)
Re=pVD/u=VD/v

Re<2500 laminar akis

Re>4000 Turbullent akis

5>Sikistirilabilir veya sikistirilamaz akigkan kabull

ANSYS Main Menu>Solution>RUN FLOTRAN(¢g6zimleme)

Ansys-Flotran’a Giris
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1.14 Sonuglar

Bu kisim altin da elde edilen sonuglari gorebiliriz.
ANSYS Main Meni>General postproc>Read results>first set

ANSYS Main MenU>General postproc>plot results

1.15 Save ve Exit
-Utility Menu > exit

-Save everything sec¢enegini secip her seyi kaydedin ve programdan gikin.

Fu\ Exit from ANSYS
- Exit from ANSYS -

(" Save Geom+Loads

(" Save Geo+Ld+5olu

" Quit - Mo Savel

Ik Cancel |

Sekil 15
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2 2 BOYUTLU DIS AKIS PROBLEMI

2.1 Problem tanimi: Sekilde verilen dairesel profile sahip 16,4 mm c¢apinda boru
uzerine 18 C ve 6 m/s hiz ile hava veriliyor.Borunun dis sicakligi 70 C olduguna
gore

i) Borunun dig yuzeyinde olugan hiz hatlarini gosteriniz.

ii)Borunun dis hatlari Gzerinde olugsan basing hatlarini gosteriniz. (SI birim sistemi)

Sekil 16

Utility Menu>File>Change jobname

m Change Jobname

[/FILMAM] Enker new jobname | Saru

Mew log and error files? ™ Mo

Ik Zancel Help

Sekil 17
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2.2 Analiz tipini secgilmesi
Preferences> FLOTRAN CFD >0OK

A - [5]x]

Fle Select Lst Plot Plotdirls WorkPlane Parameters Macro  MepuCirs  Help ‘

Dizasls e B

ANSYS Taolbar @|

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

AHSVS Main Menu 3| e

o 2|
Preprocessor @[5
Solution

of

i)

General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt = =
Run-Time srats Preferences for GUI Filtering
ession Editor references for ilkering
=K Edity KEYWT][/PMETH] Prafe For GUT Filt
Finish Individual discipline(s) o show in the GUI
™ Structural
I Thermal

[~ ANSYS Fluid

Mote: If no individual disciplines are selected they will all show,

Discipling options
& h-Method

" p-Method Struct.

Cancel

pleple@lelr||t|olelklolerlzalea]e

| Pick 2 menu item ar enter an ANSYS Command (BEGIN)

(i Baslat = @ 5 °

Sekil 18

2.3 Analizde kullanilacak elementin secilmesi
ANSYS Main Meni>Preprocessor>element type>Add/Edit/Delete
Element types >Add

Library of element types >FLOTRAN CFD>2D FLOTRAN 141>0K

Ansys-Flotran’a Giris 19
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] o] ] ] | 2] 2 ||

- Z| @

saveo8] estm, oo quin] povree|

& Preferences .\
E Preprocessor
Bl Element Type
Add, D
Switch Elem Type
B Add DOF
Remove DOFs
Elem Tech Control
eal Constants

ed Element Types:
DEFIMNED

oupling / Ceqn
LOTRAN Set Up
ulti-field Set Up

Path Operations
olution

eneral Postproc
imeHist Postpro
opological Opt

Radiation Opt
Run-Time Stats
[ session Editor
B Finish

Library of Element Types
Only FLOTRAN CFD element bypes are shown

FLOTRAN CFD

Library of Element Types
Mot Solved

Element kype reference number

[ ]

concel |

2D FLOTRAN 141

| Pick 2 menu tem ar enter an ANSYS Command (PREP7)

7% Baslat. ® "

Sekil 19

2.4 Akigkan oOzelliklerinin belirlenmesi
ANSYS Main MenU>Preprocessor>Flotran set up>Fluid properties

Ansys-Flotran’a Giris
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m Fluid Properties
[FLDATA1Z],PROP,DENS

Density

[FLDATAL3],YARY DENS

Allow density variations? [ Mo

[FLDATALZ],PROP,VISC

Viscosity |ATR-51 =l

[FLDATALS], YARY VISC

fllow viscosity variations? ™ Mo

[FLDATAL 2], PROP, COMD

Canductivity |ATR-SI =

[FLDATALS], YARY, COND

Allow conductivity wariations? ™ Mo

[FLDATALZ],PROP, SPHT

Specific heat |AIR-SI j

[FLDATALZ],YARY, SPHT

Ik Apply Cancel Help

Sekil 20

2.5 Akiskan ozelliklerinin sayisal degerlerinin girilmesi
Havanin ozellikleri Cp=1007J/kg.K ,viskozitesi:14.82e-6,yodunlugu:1.217 kg/m”"3
alinmistir.

ANSYS Main Menu>Preprocessor>Material Props>Material Models

Ansys-Flotran’a Giris 21
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- Z| @

saveo8] estm, oo quin] povree|

& Preferences
E Preprocessor
Element Type
Real Constants
B Material Props
Material Library
Temperature Units
[ Change Mat Num
Write to File
Bl Read from File
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FLOTRAN Set Up
Multi-field Set Up
Radiation Opts
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
] session Editor
Finish

m Define Material Model Behavior
Material Edit Favorite Help

Material Models Defined Material Madsls Available

[ Favorites

&
(87 Conductivity
€ Specific Heat
& Density
@ viscosity

& Emissivity

| Pick 2 menu tem ar enter an ANSYS Command (PREP7)

iBaslat -

mat=1 real=1 [ csys=0 secn=1

Sekil 21

N

Material Models Defined

Material Models Available

J (&g Favorites

2 cFD

@ Canduckivity

€ Orthotropic
& Spedfic Heat
@ Density
@ Wiscosity
€ Emissivity

i A

Ansys-Flotran’a Giris

Sekil 22
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m Specific Heat for Material Mumber 1

Specific Heak For Material Nurmber 1
T1
C 1007
Add Temperature | Delete Temperature | M
] 4 | Cancel | Help |
Sekil 23
m Density for Material Number 1 @

Density For Makerial Mumber 1

Ti

DENS 1217

&dd Temperature |Delete Temperakure | M
! I T
Sekil 24
m Viscosity for Material Number 1
Yiscosity For Material Number 1

T1

WISC 14.54e-6]
Add Temperature |Delete Temperature | M
(] | Cancel | Help |

Sekil 25
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2.6 Akis sisteminin modellenmesi

ANSYS Main Menu>Preprocessor>modelling>Create>Areas>Rectangle>By 2

corners X=0 Y=0 Width=0.1m Height=0.1m girin ve OK
n ddd‘!

Flle Select List Plot PlokChrls WorkPlane Parameters Macro  MepuCirls  Help

Dizaa sl B B
ANSYS Toolbar ®|

save o8| Resum_os| QuiT| PowRGRPH

AMSYS Main Menu

g o]

[ Preferences ’—
E Preprocessor @ =]
EHement Type 8] s
Real Constants
Material Props @
B Modeling
B treate 8
Keypoints
Lines @
B Areas
Arbitrary
H Rectangle ]
Pl
A By Centr & Cornr S — @
& By Dimensions FARectansle by 2 Corners @)
Circle A B2, ]
Polygon @ Pick w
1 Area Fillet WP % =
Yolumes - E
Nodes ¢ B
Elements E
B Contact Pair Glohalxss G
Transducers v -
Dperate s
Mave / Modify z-
2 =
Reflect il %
Delete =
IS Genl plane st width =
Meshing
R .1 -
chive Model Reset Cancel il
Coupling / Ceqn
OTRAN Set Up Help 2

Topological 0pt
Design Opt

[ TBLCAT Pick 2 WP locations — the 2 diagonal corners mat=1 [tvpe=1 real=1 [esys=0 secn=1

Sekil 26
ANSYS Main MenU>Preprocessor>modelling>Create>Areas>Circle>Solid circle
X=0.05m Y=0.05m Radius=0.0082m girin ve OK

Ansys-Flotran’a Giris 24
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A (5[]
Fle Select Lst Plot PlotChls WorkPlane Parameters Macro Menuchrs Help ‘
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Sekil 27
Olusturdugumuz silindir kesitini akis yuzeyinden ¢ikartmak igin

ANSYS Main Menu>Preprocessor>modelling>Operate>Booleans>Subtract>Areas

Cikan ekranda ok diyerek tum tizeyi secgiyoruz.Ana kontrolde de ok diyoruz
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Simdi de atilacak alani segiyoruz >OK
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Akis modelimizi olusturduk.

ANSYS toolbar >save db
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[ 2/ Baslat ~Z @ % " |-

mat=1

[type=1

[real=1

| csys=0 secn=1

2.7 Mesh

Ayarlarini yapmak igin

Sekil 30

ANSYS Main Menu>Preprocessor>Meshing>Size Cntrls>Manual size>Picked lines

ilk olarak daire kismindaki gizgileri seciyoruz >Apply

Size kismina 0.001 yaziyoruz >OK

Ayni iglemi dikdortgen kenarlari igin uyguluyoruz ve Size kismina 0.01 giriyoruz>OK

Mesh 6zelliklerini belirlemis olduk.

Ansys-Flotran’a Giris
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Sekil 32

Mesh islemini gergeklestirmek igin ;

ANSYS Main Meni>Preprocessor>Meshing>Mesh>Areas>Free
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Modeli segiyoruz >OK
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secn=1

2.8 Sinir kosullarini uygulamak igin;

ANSYS Main Menu>Solution>Define loads>Apply >Thermal>Temperature>on line

Borunun dig ylzey sicakhgini uygulamak igin dairesel gizgileri segiyoruz >Apply
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Ansys-Flotran’a Giris

Sekil 35
Cikan pencerede TEMP seciyoruz ve sicaklik degerini 6nceden belirttigimiz sicaklik
biriminde giriyoruz (343 K)>OK
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Sekil 36
Sol taraftan verilen havanin sicakhgini belirlemek icin ayni iglemi yapip sol gizgiyi
segiyoruz(291 K) >OK
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2.9 Yukleme

Hava hizini belirlemek igin

ANSYS Main Meni>Solution>Define loads>Apply >Fluid/CDF>Velocity>on lines
Dikdortgenin sol tarafindaki gizgi segilir ve Vx=6 m/s Vy=Vz=0 yazilir.

Ansys-Flotran’a Giris
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Sekil 39
ANSYS Main MenU>Solution>Define loads>Apply >Fluid/CDF>Velocity>on lines

Ayni iglem silindirik yzey igin uygulanir.  Vx=Vy=Vz=0 degerleri girilir >OK
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type=1 real=1

| cays=0

Sekil 41

Sinir degerleri uygulanmis sekil agsagidaki gibi olmalidir.

| secn=1
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- Basincin gevre kosullarinda oldugunu belirtmek igin
ANSYS Main Menu>Solution>Define loads>Apply >Fluid/CFD>Pressure DOF >On

lines

Ansys-Flotran’a Giris 39



15.02.2008

A

Eile Select List Plot  PlotCtrls  WorkPlane  Parameters  Macra  Mepuchrls  Help

Dle=olals @

ANSYS Toolbar @|

sawE_DB| RESUM_DB| QuIT| PowRERPH|

ANSYS Main Menu

L

E preferences
Preprocessor
B Solution e
Analysis Type
E Define Loads
Settings
= Apply

Structural

Thermal

El Fluid/CFD
orces
Displacement
Velocity
B Pressure DOF
Al
2 0n Areas
Z1 0n Nodes _
Turbulence Apply PRES on Lines
Species
Yolume Fract

E-L-

o lls.

@ pick

plElpleelapeRele

d Surface Intr
Field Yolume Intr * gingle

Initial Condit'n i
Load Yector -
Functions

2]

Loop

*

Delete e l>|
Operate i
Load Step Opts Maximum
Physics Minimum
SE Management {CMS) T
[ Results Tracking

Solve

Manual Rezoning
FLOTRAN Set Up ' Min, Max, Inc
EJ Run FLOTRAN
Multi-field Set Up
Radiation Opts
Diagnostics

General Postproc

TimeHist Postpro Apply
Jupologe ALOng Resec Cancal
Design Dpt

Prob Design Pick All Help
Radiation Dpt

Run-Time Stats
B session Editor
B Finish

# List of Items

BlolplolBle|s

Sekil 43

Ansys-Flotran’a Giris 40



15.02.2008

A

Eile Select List Plot  PlotCtrls  WorkPlane  Parameters  Macra  Mepuchrls  Help

Dle=olals @

ANSYS Toolbar @|

sawE_DB| RESUM_DB| QuIT| PowRERPH|

ANSYS Main Menu 1x @
i
E preferences
Preprocessor A-E-L-KE-N @ |[>=]
B Solution TEME ]
Analysis Type
B Define Loads g |
Settings
o 8]
Structural 8 |
Thermal —_—
B Fluid/CFD lici)
Forces
Displacement o et 2 & |
velodity :
El Pressure DOF polyPRES on linge @
B2kon Lines] [DL] Apply PRES an lines as a |
2 0n Areas o)
2 0n Nodes IF Constant value then: Q
Tuebulence PRES Pressurs valus o
Species = |
Volume Fract -
d Surface Intr fpEito cbant g

ld Yolume Intr

@

nitial Condit'n

oad Yector &
Functions
@
Delete Cancel 4 |

Operate
Load Step Opts
hysics
E Management {CMS)
B Results Tracking
Solve
Manual Rezoning
FLOTRAN Set Up
EJ Run FLOTRAN
Multi-field Set Up

BlolplolBle|s

General Postproc
TimeHist Postpro
Topological Opt
Design Opt

Prob Design

Radi opt
Run-Time Stats
B session Editor

B Finish
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-Referans kosullarini belirtmek igin;

ANSYS Main Meni>Preprocessor>Flotran set up>Flow environment
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Re=6x0.0164/14.82e-6=6639.6 > 4000

Reynold sayisi buyuk oldudu igin turbulans akistir.

ANSYS Main

MenU>Preprocessor>Flotran

model>Standart K-E secilir>OK

Ansys-Flotran’a Giris

set

up>Turbulence>Turbulence

42



15.02.2008

File Select List Plot  PlobChrls  WworkPlane  Parameters  Macro  MenuChrls  Help

Dzdg s s E EIEE

BNEYS Tackar @

5avE_DB| RESUM_Da| qurT| powrGRPH|

ANSYS Main Menu ®| Lx| @
fF Preferences = =
Preprocessor ®|f>=f
& Solution

Analysis Type

Define Loads

Load Step Opts
Physics

SE Management {CM%)
Results Tracking

Solve e ———————
Manual Rezoning Turbulence Model
FLELULLAN 5o p Turbulence Madel Choice

Solution Options

[ Algorithm Ctrl Select working model

E Execution Ctrl

Additional Out

[ Fluid Properties
[ Table Props X
Flow Environment " RNG
YOF Environment
Relax/Stab/Cap
CFD Solver Controls G
& Turbulence

urbulence Model| ©° shi-Zhu-Lumley

Turbulence Parameters

& Standard K-E

" Zero equation

© Mew K-E

|
Y
al
=
=]
&l
|

" EK-Omega

B wal Parameters o |

E] Buoyancy Terms " Shear Stress Transport —
Mod Res,/Quad Ord L
Restart Options Cancel Help B ‘

Flocheck =
B Advection

Transient Ctrl
Remesh Ctrl
B Run FLOTRAN
Multi-field Set Up
jon Opts
Diagnostics

General Postproc
TimeHist Postpro
Topological Opt
Design Opt

Prob Design
Radiation Opt
Run- e Stats
B3 session Editor

B Finish

2228l

K

[ Pick a menu item or enter an ANSYS Cammand (SOLLITION) mat=1 [tvpe=t real=1 [csvs=0 [seen=t
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2.10 Cézumleme

kosullarini belirlemek igin;

ANSYS Main Menu>Preprocessor>Flotran set up>Solution options kisminda

Ozellikleri agagidaki gibi secgiyoruz.
Steady state

Thermal

Turbulence

incompressible

>0K

Ansys-Flotran’a Giris
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>0K
iterasyon sayisinin belirlemek icin ANSYS Main Meni>Preprocessor>Flotran set

up>Execution ctrl ye tikliyoruz.EXEC yazan kisma 300 giriyoruz ve OK diyoruz.
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ANSYS Main Meni>Solution>Flotran set up>Run FLOTRAN
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2.12 Sonuglar
ANSYS Main MenlU>General postproc>Read results>First set diyerek ilk ayarlari

segiyoruz.
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ANSYS Main Menu>General postproc>plot results>Contour plot>Nodal solution

kismina girerek elde edilen sonuglari okuyoruz.

Asagida goruldigl gibi Nodal solution>DOF solution >pressure secgerek ok diyoruz

ve ¢ikan ekran da basing dagilimini goruyoruz.
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Sekil 59 Toplam akiskan hizi

Hiz profilinin vektorel gosteriimesi
General Postproc>Plot Results>Vector Plot>Predefined
>0K
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3 2 Boyutlu Laminar Akis Problemi

3.1 Problem tanimi: 373 K sicakliga sahip iki plaka arasindan 293K sicakligindaki
ve 0.05 m/s hizdaki havanin gecirilmesi sonucu akiskandaki sicaklik degerlerinin ve
hiz profilinin nasil gelistigi.

(S| birim sistemi) > Iki plaka arasi mesafe 1.5mm plaka uzunlugu 90mm

3.2 Utility MenU>File>Change jobname

m Change Jobname

[JFILMAM] Enter new jobname | plaka |

Mew log and errar Files? [ Mo

(nls Cancel

Sekil 61

-Preferences>FLOTAN CFD>0OK

3.3 Analizde kullanilacak elementin secgilmesi

ANSYS Main Menu>Preprocessor>element type>Add/Edit/Delete
Element types >Add

Library of element types >FLOTRAN CFD>2D FLOTRAN 141>0K
3.4 Akiskan ozelliklerinin belirlenmesi

ANSYS Main Meni>Preprocessor>Flotran set up>Fluid properties

Density,Viscosity,Conductivity ve Specific heat 6zelliklerini constant olarak ayarlayin.

Ansys-Flotran’a Giris 58



15.02.2008

P\ Fluid Properties X

[FLDATA12],PROP,DENS

Density
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[FLDATA12],PROP,VISC
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[FLDATALZ], WARY, WISC

Allowy viscosity wariations? [ Mo

[FLDATA12],PROP, COND

Conductivity |C|:unstant ﬂ
[FLOATALS], WARY, COMND

Allow conduckivity wariakions? ™ Mo

[FLDATA12],PROP,SPHT

Specific heat |C|:|nstant ﬂ
[FLDATALZ], WARY,SPHT

Ik Apply Cancel Help |

Sekil 62
3.5 Sonraki g¢ikan pencerede ortalama sicaklik icin bulunan hava degerlerini giriniz.

Akiskan malzemenin ozelliklerinin sicaklikla degismedigi varsayilirsa

(100+20)/2=60 C igin

D=1.146kg/m"3 , V=1.89e-5Kg/m.s, C=0.027W/m.K, Cp=1000J/Kg.K

*NOT:Eger akigkan ozellikleri sicaklik ile degigiyorsa :

ANSYS Main Menu>Preprocessor>Material Props>Material Models

Ozellik segilerek Add Tempurature a basarak cesitli sicakliklardaki 6zellikleri yazarak

belirtebilirsiniz.
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m Viscosity for Material Number 1

Wiscosity For Material Murmber 1

Ti T2
Temperatures |

WISC 1.4326-005 [

| Delete Temperature | Graph

] | Cancel | Help |
—
Sekil 63

3.6 Akis sisteminin modellemesi:
Dikdortgensel bir alan olugturarak sistemi tanimayabiliriz.

ANSYS Main Menu>Preprocessor>modelling>Create>Areas>Rectangle>By 2
corners

X=0 Y=0 Width=0.09m Height=0.0015m girin ve OK

N Rectangle by 2 Corners | %

i+ Pick

WP A
¥

|E.E'i|‘

A.8815|

Apply

Cancel

Sekil 64
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Sekil 65

3.7 ANSYS toolbar >save db

-Mesh 6Ozelliklerini ayarlamak igin

ANSYS Main Meni>Preprocessor>Meshing>Size Cntrls>Manual size>Picked lines
Ik olarak st ve alt gizgileri segiyoruz >Apply

Cizgileri bolmek istedigimiz eleman sayisini giriyoruz .NDIV= 100 >OK

Ayni iglemi sag ve sol gizgiler i¢in tekrarliyoruz .NDIV=10>0K

Bolumleme iglemini gerceklestirmek icin ;

ANSYS Main Menu>Preprocessor>Meshing>Mesh>Areas>Free

Modeli segiyoruz >OK
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1
ELEMENT 3

Sekil 66
3.8 Sinir kogullari ve yuk uygulamak igin;
Preprocessor>Loads>Define Loads>Apply>Fluid CFD>Velocity>On lines
Sol taraftaki gizgiyi secin >OK ve hava hizini girin Vx=0.05 m/s Vy=Vz=0 >0OK
Ayni islemi Ust ve alt gizgiler igin uygulayin.Vx=Vy=Vz=0 > OK
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1

ELEMENT &

Sekil 67
Main  Menu>Preprocessor>Loads>Define  Loads>Apply>Fluid CFD>Pressure
DOF>O0n Lines sagdaki gizginin ucu agik oldugunu belirtmek icin
Main  Menu>Preprocessor>Loads>Define  Loads>Apply>Fluid = CFD>Pressure
DOF>O0On Lines
Sag cizgiyi secin ve OK diyin.Basing ¢evre kosullarinda oldugu igin basing kismina
higbir sey girmeden OK tusuna basin.
Sicakliklari belirtmek icin ;
Main Menu>Preprocessor>Loads>Define Loads>Apply>Thermal>Temperature>On
Lines
Alt ve Ust cizgileri secin >OK> TEMP i secin ve sicaklik degerini Kelvin olarak girin
(373K)>0OK
Yukarida yapilan iglemi gerceklestirip>
Sag taraftaki gizgiyi setginizde TEMP i segin ve yine sicaklik degerini girin(293K)
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Apply TEMP on Lines

[OL] Apply TEMP on lines

Labz DOFs to be constrained all DoF
W

Wy

Wz
PRES

EMEE

ENDS

TEMF

Apply as |C|:|nstant value j

If Constant walue then:

WALUE Load TEMP value 293

KEXPMD Apply TEMP ko endpoints? ™ Mo

Ok Apply | Zancel | Help

Sekil 68

Sinir degerleri uygulandiginda son hal asagidaki gibi olmalidir.

Sekil 69
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3.9 Coézumleme ayarlari igin ;

Main Menu>Solution>Flotran Set Up>Solution Options

Acllan pencerede Thermal ve laminar akisi isaretleyin

>0OK

Fi\ FLOTRAN Solution Options
[FLDATAL],S0LU

TRAM Steady state or transient?
FLOMY Solve Flow equations?
TEMP Adiabatic or thermal?
TURE Larminar or turbulent?
COMP Incompress or compress?
WOF  Activate VOF advection?
SFTS Surface tension effect?
IvSH Incompress viscous heat?
SWRL Axisymmetric with swirl?
SPEC Mulkiple species transpart
ALE  Allows mesh motion 7

RDSF Solve radiosity equation 7

|Thermal

|Laminar

|Incnmpressible

[~ Mo

[ Mo

[~ Mo

[ Mo

[~ Mo

[ Mo

[w es

(0] 4 apply Cancel

Sekil 70
3.10 iterasyon sayisini belirlemek igin ;
Main Menu>Solution>Flotran Set Up>Execution Ctrl
EXEC Global iterations kismina 300 girin > OK
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NG dy State Control Settings

[FLDATAZ],ITER Iteration Control

EXEC Global ikerations

]
=

LI

ONMER .rfl File overwrite freq

BPPE .rfl file append freq

[FLDATAZ],TERM Terminakion Critetia

Wi Welociky component

—
o
=

Wi Welociky component

—
o
=

WZ  Welocity component

e
o
=

PRES Pressure

TEMP Temperature

EMKE Turbulent kinetic energy

e
o
=

EMDS Turbulent dissipation

—
o
=

Mote: Termination check is ignored For a DOF

if its kermination criterion is negative

[FLDATAS],OUTP  Cutpuk Options

SUMF Oukput summary Frequency

L

K

Sekil 71
3.11 Problemi ¢ozmek igin;
Solution>Run FLOTRAN
Gozumlemeyi bekleyin....

Asagidaki ekran belirdiginde ¢6zumleme sorunsuz gerceklesmis demektir.

i 1 5 kol
Hr’] b & ke

Sekil 72
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3.12 Sonuglar

ANSYS Main MenU>General postproc>Read results>First set

ANSYS Main MenU>General postproc>plot results>Contour plot>Nodal solution

©.054199

Sekil 74 Toplam akiskan hizi
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Sekil 75 Sicakhk dagilimi

General Postproc>Plot Results>Vector Plot>Predefined

Ayarlari gosterimdeki gibi degistirin
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m Vector Plot of Predefined Yectors

[PLVWECCT] Mector Plot of Predefined Yectaors

Item “ector item to be plotked

Welocity

Mode Mector or raster display
(" Wector Mode
{+ Raster Mode
Loc Yeckor location For results

{* Elem Centroid

(" Elem Modes
Edge Element edges [ Hidden
[MM3CALE] Scaling of Yeckar Arrows
Wl tindow Mumber e
YRATIO Scale Fackor mulkiplier
KEY  Wector scaling will be |Magnitude based ﬂ
OPTION Yector plak based an ||_||-|.:|E|:.:,rme.:| Mesh ﬂ

(4 apply Zancel Help

Sekil 76

>0OK

Pozisyonlama menudsunu kullanarak yakinlastirarak bakabilirsiniz.
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Sekil 77 Hiz profilinin geligimi

*Not daha hassas sonuglar icin Mesh 6zelliklerini degistirmeniz yeterli olacaktir.
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