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Postavke zadataka
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B=026 ml

2,6 m

|
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7,8 m

1:2|—

>|
2,6 m \ .
Dve ultrazvucne sonde:

Duzina L=20 cm
Sirina W,=10 cm
Visina D;=2 cm

Zadatak 5: L, =2,0xB=0,52 m
Zadatak 6: L, =0,4xB =0,10 m




Formiranje mreze (Grid creation)

= Grid formiran duz putanje

= Za formiranje grid-a u zoni krivine neophodna
rucna intervencija (nestabilnost proracuna)




Formiranje mreze (Grid creation)

= Neophodno formirati pad dna kanala:
grid export as .csv — edit — import .csv grid

= Visina prepreka (sondi) se usvaja u broju celija u
pravcu z ose = 2 celije




Napomene

= Voditi racuna o duzini sirokog praga (3hp-5hp)
= Pozeljno obezbediti mirno tecenje u deonici
uzvodno od praga

= Vreme proracuna bi trebalo da bude dovoljno dugo
a se obezbedi relativno ustaljeno tecenje u zoni
sondi i u krivini

Geometrija i mreza u zoni krivine mogu biti uzrok
nestabilnog proracuna!



Uslovi proracuna

ﬂ Calculation Condition

Groups
Basic Parameiens Mumber of Vertical Layers 15 =
Time Conditions Fixed or Movable Bed Fixed bed -
Flow Conditions
Roughness Conditions Turbulence Model Mon-inear k-2 model -
Bed Conditions Spatial Scheme for Advection Terms TVD MUSCL -

Vegetation Conditions
Boundary conditions
Hot start conditions
Additicnal cutput files
Initial tepography co...
DriftWeood

Advanced settings

Reset Save and Close Cancel




Uslovi proracuna

ﬂ Calculatior ﬂ Calculation Condition

Groups Groups

Basic Par Basic Parameters Start Time([s] | |

Time Co Tirme Conditions End Time[s] | ZD|

Flow Co Flow Conditions

Roughns Roughness Conditions File Output Time(s] | U-1|

Bed Con Bed Conditions Time Steple] | D.DD:[|

Vegetati Vegetation Conditions

Boundan Boundary conditions Start time of surface move[s] | '3'-1|

Hot start Hot start conditions Start time oFbed movels] 2

Additicn Additional cutput files

Initial toy Initial topography correction Proraéun Uglavnom

DriftWeod DriftWood

Advancel |  Advanced settings nestabilan za vremenske
korake At = 0,01 s i duze

Reset Reset Save and Close Cancel




Uslovi proracuna

ﬂ Calculatior ﬂ Calculatior ﬂ Calculation Condition

Groups Groups Groups

Basic Par Basic Par Basic Parameters Discharge[m3/s] | I:"'H|
Time Co Time Co Time Conditions How to give outlet water level? Given directy -
Flow Co Flow Cor Flow Conditions
Roughns Roughne Roughness Conditions Downstream Water Level[m] | 1-055|
Bed Cu:ur.1 Bed Con Bed Conditions Minimum Depth[m] | D|
Vegetati Vegetatig Vegetation Conditions
Eoundar Boundan Boundary conditions How to give initial surface slope? |Given by initial average bed slope -
Hot _sFart Hot .sFart Hot _sFart CDﬂdItIDﬂF nitial surface sope 0.0001
Additicn Addition Additicnal cutput files
Initial tog Initial tog Initial topography co... Q gradual increase Q given directly =
DriftWeq DriftWeoo DriftWeood . e e 01
Advance Advance Advanced settings

Time for Q slope[s] 10
Reset Feset Reset Save and Close Cancel




Uslovi proracuna

ﬂ Calculatior ﬂ Calculatior ﬂ Calculation ﬂ Calculation Condition

Groups Groups Groups Groups

Basic Par Basic Par Basic Par Basic Pararmeters How to evaluate u™ at BED? Manning Law -
Time Co Time Ca Tirne Con Time Conditions Manning n for zone A | D.Dlﬁl
Flow Cor Flow Con Flow Can Flow Conditions
Roughns Roughne Roughne Roughness Conditions Manning n for zone B | D-015|
Bed Cu:ur.1 Bed Con Bed Cong Bed Cu:ur.1d|t||:-ns N Manning n for zone C | D.DlEl
Vegetati Vegetatid Vegetaticg Vegetation Conditions
Boundary Boundan Boundary Boundary conditions Manning n for zone D | 0-015|
Hu:ut_sFart Hu:ut.sFart Hu:ut_sFart Hu:ut.sFart CDﬂdItIDH? Manning n For 2one E | D.Dlﬁl
Addition Addition Additiong Additional output files
Initial tog Initial top Initial top Initial topography correction How to calculate u™ at WALL? Manning Law -
DriftWog DriftWoo DriftWoo DriftWood . Manning n for WALL | 0.015 |
Advance Advance Advance Advanced settings

Manning n for obstacle | 0,015 |
Reset Reset Reset Reset Save and Close Cancel




Uslovi proracuna

ﬂ Calculation Condition

Groups
Basic Parameters Discharge [m3/s] | I:I.I:I4|
Time Conditions How to give outlet water level? Given directly -
Flow Conditions . . v .
Roughness Conditions Downstream Water Level[m] I 1":'55|  —— N]ZVOdn] gramCm USlOV
Bed Conditicns Mini Depth[m] 0 .
Vegetation Conditions i B | | (Zadata KOTA n1voa) se
Boundary conditions How to give initial surface slope? | Given by initial average bed slope 4 e e ope o
Hot start conditions e s S moezedeb]t] ]l] 1Z
Additional output files anal]t]ck]h ]Zraza,
Initial topegraphy co... Q gradual increase Q given directly ~ . .
DriftWood Initil Q rate . probanjem, ili
Advanced settings 2 . oo
S = kombinacijom navedenog

Reset Cancel hN = 0,1395 M
hee = 0,1341 m




Analiticko resenje

= 7a krivinu u osnovi toka, poprecni nagib llmje nivoa
se moze oceniti na osnovu izraza:
2B Ah |
Ah = —
gR

gde/su: v - prosecna brzina u poprecnom preseku

B - sirina vodenog ogledala
R - poluprecnik krivine u osnovi

a Ah predstavlja razliku nivoa konkavne i konveksne
obale.



Varijanta | - L, = 2xB

= Varijanta sa duzom krivinom - ocekuje se slabije
izrazena turbulencija

= Podvarijante:

=» Ostra (zasecena krivina)

7/Kruina krivina
TTT




Varijanta Il - L, = 0,4xB

= Varijanta sa 5 puta kracom prelaznom deonicom -
ocekuje se znatno veca turbulencija

= Podvarijante:

1./ Prava prelaznica sa Sirokim pragom nizvodno

Prava prelaznica bez nizvodnog praga
3. Kruzna prelaznica sa nizvodnim pragom
4. Kruzna prelaznica bez nizvodnog praga
(za 1-4: nelinearni k-€ model, TVD MUSCL sema)

5. Kruzna prelaznica bez nizvodnog praga, linearni k-€
model, advektivni clanovi diskretizovani upwind
semom 1 reda




Poredenje rezultata - Dubine




Varijanta | - Dubine

- ~ Analiticki t=7,0 s:
/ Ah = 8,6 cm

NaysCUBE t=7,0 s:
Ah = 11,5 cm

Analiticki t=7,0 s:
Ah = 7,2 cm
NaysCUBE t=7,0 s:
Ah = 6,8 cm




Varijanta Il - dubine

Analiticki t=7,0 s:
Ah = 10,2 cm

Depth

opin NaysCUBE t=7,0 s:
. %/ Ah = 8,5 cm

0.141

0.119
) JEN0.0957
0.0729

0.0500

\ 0.0957
0.0729
\ 0.0500

Analiticki t=7,0 s:
Ah =9,3 cm

NaysCUBE t=7,0 s:
Ah =8,5cm




Poredenje rezultata - brzine

Velocity (magnityde)

| Varijanta |.1, t=7/s Varijanta Il.1, t=7/s
\



Poredenje rezultata - brzine

Velocity (magnitude)

se Time: 7 sec

Varijanta |.2, t=7s Varijanta Il.2, t=7s




Varijanta Il.1

Strujno polje

Poredenje rezultata
Varijanta |.1
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Strujno polje

Poredenje rezultata




Poredenje rezultata - Strujno polje

Varijanta 1.2

Velocity (magnitude)

|50
1.29
] .07 Velocity (magnitude)
0.857 150
0.643 1.29

0.429 1.07




Poredenje rezultata - Strujno polje




Poredenje rezultata - Strujno polje

Emegmes 4 —— —




Poredenje rezultata - Strujno polje

Velocity (magnitude)

1.90
-1 29
1.07
0.857
0.643
0.429
0.214
0.000

Time: 20 sec ; Time: 20 sec




Poredenje rezultata - Strujno polje

Varijanta I.2 o) Varijanta I1.2

Velocity (magnitude)

1.50
-1 29
1.07 Velocity (magnitude)
0.857 1.50
0.643 -1 29
0.429 1.07
0.857
0.643
0.429
0.214

0.000

Time: 20 sec

Time: 20 secC
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Varijanta Il - Strujno polje

—
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Varijanta Il.2, 1=101

P R Y
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Varijanta Il.1, 1=101

\\

Time: 20 sec

Time: 20 sec




1,25

1,20

Varijanta Il - nivoi uz desni zid

Kruzna
Prava

12



Varijanta Il - nivoi uz desni zid

Kruzna
Prava

12



Dubine uz desni zid - prava prel.

Var. 1.1
Var. 1.1
0,25
0,20
E 0,15
i o
0/10
0,05 J=1
t=20s
0,00
1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5

X [m]



Dubine uz levi zid - prava prel.

Var. 1.1
Var. 1.1

o

1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5
x [m]

0,25 %




Dubine uz desni zid - kruzna prel.

0,3

= Var. 1.2
o Var. 1.2
0,25
0,2
T /
— 0,15
= /
1
0,05
J=1
t=20s
0
1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5

X [m]



Dubine uz levi zid - kruzna prel.

Var. 1.2
Var. 1.2

J=13
t=20s

0,00
1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5
x [m]



Poredenje rezultata - k

Y

Varijanta |.1, t=2,6s
Varijanta Il.1, t=2,6s
\\




Poredenje rezultata - k

turb_k
0.0350

0.0300

.......

4
X

Ose

Varijanta I.2, t=2,6s
Varijanta Il.2, t=2,6s



Zakljucci

» Kod duze prelaznice (varijanta |) postoje znacajne
razlike u strujanju u nizvodnoj deonici za razlicite
oblike krivine

= Kod kratke prelaznice (varijanta Il) NE postoje
znacajne razlike u strujanju u nizvodnoj deonici za
arijante prelaznice - pretpostavka da oblik kratke
prelaznice ne utice na stujanje onoliko koliko je to
slucaj kod duze prelaznice

= Poklapanje sa analitickim izrazom je solidno za
kruzne prelaznice, za prave prelaznice je
odstupanje vece



Zakljucci

» Razliciti nacini diskretizacije advektivnih clanova i
tip k-€ modela (L ili NL) daju slicnhe rezultate
(testirano samo na kanalima varijante Il)

= Sonde za merenje, iako im je visina skoro red
vélicine manja od dubine vode, bitno uticu na
trujno polje delujuci kao potopljeni prelivni prag i
smanjujuci zakrivljenost strujnica nizvodno od
mernog mesta!




Komentari

» Generalne zamerke na softver/solver:
= Problemi“ sa formiranjem pada dna kanala!
= Hidraulicki skok???

»/Optimizacija koda - kapaciteti racunara neiskorisceni

= 3D rotacija u postprocesiranju je problematicna




