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Primer koris¢enja CFD dosftvera

Postavka problema

Koriséenjem iRIC NaysCube solvera, ponoviti teCenje iz
hidraulickog kanala
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Postavka problema

* Originalna slika:
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Postavka problema

* Promena perspektive:
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Postavka problema

Uz dodatak odokativhe metode dolazi se do sledede skice problema:
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Metodologija

Osnovna ideja:
Kreirati geometriju, varirati koeficijente hrapavosti i grani¢ne uslove
(ulazni protok, nizvodna kota) dok se ne ponovi zadata situacija

Dodatna ideja:

Softver je open-source, mozda ovo moze da se automatizuje?

Medutim, pre variranja hrapavosti i granicnih uslova, potrebno je da bar neki
proracun ,prode” a to je i najveci deo posla....

q= 1 1.5019961286326194E-002
q= 11 1.509709611158178E-002
q= 21 1.4983B83881262911E-002
= 31 1.553704952127643E-002
g= 41 1.548635508639725E-002
g= 51 1.551179207738521E-002
q= 61 1.539099518887579E-002
q= 71 1.621426280817109E-002
q= 81 1.433368668B97006E-002
q= 91 1.4347501779350T8E-002
q= 101 1.428696131152315E-002
istat final= 1

icgns = 1

openfile=Casel.cgn
Good Bye!
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Osnove proracuna

Definisanje svih potrebnih elemenata deli se u 3 koraka:

1. Definisanje 2D geometrije (grida) Razlicite kombinacije
2. Dodavanje treée dimenzije d y
é ok proracun ne
3. Definisanje parametara solvera prodF:a |
1 3
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2D Grid

F' Grid Creation = .. )
Definisanje

Groups poprecnog

Single Cross Section

Channel Shape k .
Cross Sectional Shap... Width(m) 0.24 preseka:
Channel Shape Para... —

Bed and Chafmel Sha... Mumber of Grid in Lateral Direction 12 % dy - 2 cm

I IHE"’FPHF‘I"I HF‘II’I r'ln'm.'n

¥ Grid Creation | P [t

Definisanje duzine

Groups
Channel Shape Wave Length of Meander(m) 4 ka na Ia
Cross Sectional Shape Para... Wave Number = dX = 4 cMm
Channel 5hape Parameters
Bed and Channel Shape Meander Angle(degree) 0
Upstream .an_u:l Downstream ... Mumber of Grids in One Wave Length 100 |
Width Variation
Bed Condition Levee Meander Parameters

W Grid Creation | 2 el

Nagib kanala —

Groups . zvanicno je 0 ali za
Channel Shape Initial Bed Shape [Flat {no bar) hd ] ) o .
Cross Sectional Shape Pa... Bar Height or Amplitute of Parabolic Shape(m) 0.01 sva kl SI u CaJ ne ka
Channel Shape Parameters
Bed and Channel Shape Lag Btween Bar and Plane Geometry{m) 0.01 Ma Ia Vred nost
Upstream and Downstre... Channel Slape 0.0001
Width Variation
Bed Condition
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Treca dimenzija

Dno mozZe da se podigne pomodu opcije bed elevation — simularanje praga
Bed elevation — zadaje se u metrima

Moguce je zadati Celije koje su prepreke (obsticle) — sonda
Zadaje se preko broja ¢elija u vertikalnom pravcu — ovde treba biti oprezan

)

Broj potopljenih celija se okvirno
zadaje na osnovu dubine vode i
kasnije zadatog broja slojeva (u
parametrima proracuna)

H:D = h:d
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Treca dimenzija

Prvi pokuSaj — ne prolazi. Verovatno zbog previsoke
pocetne dubine vode na uzvodnom kraju

0.999757
= u 101378

Prag bed elevation +15cm bed elevation 0 cm

Ali posto druga varijanta prolazi, prva se nije ni razmatrala dalje...

[ — ] _ 027100 04057 . T -
bed elevation 0 cm Prag bed elevation +15cm bed elevation 0 cm
i, ===
| ™ - L I - LAY - LIS -

Obsticle cell - 3 submerged
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Parametri proracuna

li¢ Calculation Condition I.:EP ﬁ]

Groups .
Basic Parameters Mumber of Vertical Layers 12 = zol 24 m) b rOJ

Time Conditions Fixed or Movable Bed Sleeva 12 >dz=2

Inlet Discharge and ...
Depth and Wet-Dry ... Turbulence Model [Nnn-linear k-=model ~ ] cm

Nizvodna dubina

Roughness Conditions
Bed Conditions
Vegetation Conditions

Spatial Scheme for Advection Terms TVD MUSCL -

li¢ Calculation Condition I. 7 |ﬁ]
Groups dt =0,001s
Basic Parameters Start Time [s] 0 .
Tirne Conditions End Time[<] 10 Log prlkaZ - 10 da
Inlet Discharge and Cutlet Wat.., . . .
Depth and Wet-Dry Conditions |  File Output Time[s] 0.5 bi rezultati mogli da
RDUQHHES_S_CD”dltmnS Start time of surface move[s] 0 se prate
Bed Conditions
Vegetation Conditions Start time of bed move[g] i
Boundary cu:-nu?ll.tmns Variable DT with CFL condition
Hot start conditions
Additional output files Coeffident for CFL condition 0.13
Initial topography correction
Time 5te 0.001
DriftWood ime Stepls]

Advanced settings Display output interval 10 =
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Parametri proracuna

e

Calculation Condition

X

Groups
Basic Parameters
Time Conditions
Inlet Discharge and ...
Depth and Wet-Dry ...
Roughness Conditions
Bed Conditions
Vegetation Conditions

Outlet water level for fixed Q

Qutlet water level for variable Q

Hydrograph Data Type

Constant Discharge[m3/s]

[Consﬁnt discharge = ]

0.015

[given asaconstant T ]

Constant outlet water level[m]

set from uniform flow

Calculation Cendition

P -

Groups
Basic Parameters
Time Conditions
Inlet Discharge and ...
Depth and Wet-Dry ...

Roughness Conditions
| e

Wet and Dry Cells

’Fixed wet and dry cells hd ]

Minimum Depth[m]

0

How to give initial surface slope? [Given by initial average bed slope ]

Initial surface slope

Calculation Condition

D |

Groups
Basic Parameters
Time Conditions
Inlet Discharge and Outlet WaterLevel
Depth and Wet-Dry Conditions
Roughness Conditions
Bed Conditions
Vegetation Conditions
Boundary conditions
Hot start conditions
Additional cutput files
Initial topography correction
DriftWood
Advanced settings

How to evaluate u™ at BED?
Manning n for zone A
Manning n for zone B
Manning n for zone C
Manning n for zone D
Manning n for zone E

How to calculate u™ at WALL?
Manning n for WALL

Manning n for obstade

Manning Law |

0.012
0.012
0.012
0.012
0.012
Merning Law __~ |
0.012

0.012

Kriticna dubina na sondi
(Fr=1)—hoko9cm - Q
oko 15 I/s (kombinacije od
12 do 18)

Nivodna dubina od 22 do
24 cm

Pocetni nagib povrsine
vode — bitan parametar za
prolazak proracuna

Hrapavost dna, zida, sonde
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Prvi rezultati

Na dalje sledi ,Stelovanje” rezultata — varijacija
hrapavosti i grani¢nih uslova....
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Uticaj hrapavosti/protoka

0.3
0.25
T~
: S
E ‘7‘ e O S = jzmerene vrednosti
-] 02 e
E ——0Q15 h24 n0.015
=015 h24 n0.012
0.15
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0.1 !
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Duiina (m)
0.3
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Uticaj nizvodne kote /protoka

0.3
0.25
‘E /" mﬁ} = jzmerene vrednosti
e 0.2 =
E (12 h22 n0.012
Q15 h22 n0.012
0.15
Prag
0.1 ;
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Duiina (m)
0.3
0.25
— = '\\ [
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e 0.2 K
E e (12 024 N0.012
(12 h22 n0.012
0.15
Prag
0.1 ;
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8

Duiina (m)
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Usvojeni rezultat

Q=121/s
hniz =22 cm
n=0.012 m1/3s
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Usvojeni rezultat

Q=121/s
hniz =22 cm
n=0.012 m1/3s

L

Tirne: 20 sec



a CFD dosftvera

iScenj

Primer kor

Usvojeni rezultat
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hniz =22 cm

n=0.012 m1/3s
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Automatizacija

Source kod za GUI moze da se preuzme sa GitHuba sa uputstvom kako se
builduje GUI.

Ne bi trebalo da je preterano tesko pozvati solver. Dokumentacija nije losa,
ali zahteva dobro pocdetno poznavanje programiranja.

Project fajl se ¢uva u HDF fajlu, tako da su svi parametri relativnho lako
dostupni za automatsku promenu.

Negde sakrivena po source kodu postoji i python skripta koja li¢i da je sa
ovom namenom....

U ovom trenutku, preveliki zalogaj.
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Zakljucci

praga od 2cm na pocetku rada je davala rezultate koji nisu ni blizu
osmotrenih — nije prikazano)

GUI je dovoljno intuitivan, posebno ako se pregledaju primeri iz prethodnih
godina

Zvanic¢na dokumentacija nije preterano opsirna

Lak pregled rezultata (uz izvoz u vtk fajl — sa softverom paraview mogude
dosta finije podesSavanje pregleda rezultata)

Uz praéenje loga ne mora da se Ceka pucanje proracuna da bi se znalo da je
nestabilan

lako se Cini da se dosta Ceka — ako se realno pogleda problem koji se resava
rezultati se dobijaju jako brzo
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