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Modeliranje turbulencije

Ulazni podaci
Duzina kanala L=40m
Sirina kanala b=0,26m

Spustanje dna A=0,13m




Modeliranje turbulencije

Ulazni podaci

Protok Q=20L/s

Polozaj proSirenja poprecnog preseka X, =1m
X, =2m
X3=3mM

Nizvodna dubina h="7



Formiranje proracunske mreze

Multifunction Grid Generator

Single Cross Section

Wave Length of Meander{m) 4
Wave Number 1= Width{m) 0.2
Meander Angle(degree) Mumber of Grid in Lateral Direction 13 =
Mumber of Grids in One Wave Length 200 =

Velicina Celija 2 x 2 cm (kvadratna mreza)
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Za d ava nj e kOta d n a [ .':’ Edit Bed elevation @u

Input the new value of Bed elevation at the selected grid nodes.
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Parametri proracuna

Groups

| Basic Parameters

Time Conditions

Flow Conditions
Roughness Conditions
Bed Conditions
Vegetation Conditions
Boundary conditions
Hot start conditions
Additional output files
Initial topography correction
DriftWood

Advanced settings

Mumber of Vertical Layers
Fixed or Movable Bed

Turbulence Model
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| Time Cenditions
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Boundary conditions

Reset
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Bed Conditions

Vegetation Conditions
Boundary conditions

Hot start cenditions
Additional output files
Initial tepography correction
DriftWeod

Advanced settings

Discharge[m3/s]
How to give outlet water level?
Downstream Water Lewel[m]

Minimum Depth[m]

How to give initial surface slope? [Given directly -

Initial surface slope
Q gradual increase
Initial Q rate

Time for Q slope(s]
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ISaue and Close] l Cancel

Reset

ISaue and Close] l Cancel
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Parametri proracuna
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Parametri proracuna

Groups

| Basic Parameters

Time Conditions

Flow Conditions
Roughness Conditions
Bed Conditions
Vegetation Conditions
Boundary conditions
Hot start conditions
Additional output files
Initial topography correction
DriftWood

Advanced settings

Mumber of Vertical Layers
Fixed or Movable Bed

Turbulence Model

10

bed -

i

Mon-inear k-= model -

Spatial Scheme for Advection Terms TVD MUSCL «

>

Groups

Basic Parameters

| Time Cenditions

Flow Conditions
Roughness Conditions
Bed Conditions
Vegetation Conditions
Boundary conditions

Reset

Groups

Basic Parameters
Time Conditions

|Flow Cenditions

Reughness Conditions

Bed Conditions

Vegetation Conditions
Boundary conditions

Hot start cenditions
Additional output files
Initial tepography correction
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Advanced settings

Discharge[m3/s]
How to give outlet water level?
Downstream Water Lewel[m]

Minimum Depth[m]

How to give initial surface slope? [Given directly -

Initial surface slope
Q gradual increase
Initial Q rate

Time for Q slope(s]

0.02

[uni—ﬁow {Manning eq.) - ]

|

n.o001 <

Start Time[s]

End Time[s]

File Qutput Time[s]

Time Step[s]

Start time of surface move[s]

Start time of bed move[s]

ISaue and Close] l Cancel

=]
=

Reset

ISaue and Close] l Cancel




Modeliranje turbulencije

Rezultati proracuna — linija nivoa
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Rezultati proracuna — linija nivoa
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Rezultati proracuna — linija nivoa
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Rezultati proraCuna — strujne linije

X;=2m
t=155s —— —
t=196s — —

Linearni model Nelinearni model
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Rezultati proracuna - linija nivoa

_ — Kotadna —— linearnimodel —— Nelinearni model
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Rezultati proraCuna — strujne linije
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Nelinearni model
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Rezultati proracuna — linija nivoa
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Rezultati proraCuna — strujne linije
X;=2m
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Rezultati proracuna — Nelinearni model

Promena linije nivoa (u cm)

A W N R~ O

31,7-33,0
30,1-33,6
31,9-33,0
32,3-32,9

32,50 —-32,54

Modeliranje turbulencije

31,9-33,2
31,7—-33,3
29,6 —33,9
31,7-33,0

32,47 —-32,57

31,4-34,3
31,7—33,6
31,3—-33,6
29,7 —-35,0

32,45 —-32,61
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Rezultati proracuna — Nelinearni model

Brzina (u cm/s)

0 45,1 - 48,2 44,7 —-47,8 42,3 -49,0
1 39,5-74,1 39,5-55,6 35,2-57,2
2 26,5—-54,9 39,4-81,5 40,8 - 59,9
3 25,8 —-46,4 26,8 —=55,1 38,4 —83,2
4 22,6 —36,3 24,3-47,6 24,9 -59,7



Rezultati proracuna

Maksimalna turbulentna energija (u cm?/s?)

X, 433 1728
X, 419 1895
X 455 2051

Time: 15,9 sec



Formiranje proracunske mreze

Velicina Celija 1 x 2 cm (pravougaona mreza)
Velicina fajla 2,5 Gb (4 puta vedi fajl)
Trajanje proracuna 2 h (4 puta duze)

Sporija obrada podataka

F
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Rezultati proracuna - linija nivoa

X;=2m
t=20s
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Zakljucak

Srednja vrednost nizvodne dubine ne zavisi od polozaja prosirenja poprecnog preseka

kanala, ali je evidentirana (zanemarljiva) promena opsega u kome se krecu vrednosti
nizvodne dubine.

Raspon vrednosti brzina teCenja najveci je na mestu prosirenja poprecnog preseka.
Linearni model daje slicne rezultate kao nelinearni model.

Maksimalna vrednost turbulentne kineticke energije menja se sa promenom polozaja
prosirenja poprecnog preseka kanala (TKE raste sa povecanjem rastojanja prosirenja

od pocetka kanala). Linearni model daje znacajno manje vrednosti TKE u odnosu na
nelinearni model.
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Zakljucak

Nelinearni model u svim varijantama daje izrazenije oscilacije linije nivoa i
turbulenciju tokom celog trajanja simulacije.

U linearnom modelu teCenje se ranije umiri.

Linearni model zahteva skracenje vremenskog koraka radi postizanja stabilnosti
proracuna, sto vodi do duzih proracuna i vecih datoteka koje otezavaju analizu,
graficki prikaz i prebacivanje rezultata u drugi program radi dalje obrade.

Smanjenjem veliCine mreze u x pravcu postize se finija diskretizacija proracunskog
prostora, ali se ujedno mora smanjiti vremenski korak proracuna. Rezultati linearnog
modela u tom slucaju znatno bolje oponasaju rezultate nelinearnog modela, ali je
proracun umesto 30 min trajao 4,5 h.
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Modeliranje turbulencije
U pravougaonom kanalu

Hvala na pazniji



	Modeliranje turbulencije u pravougaonom kanalu
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije
	Modeliranje turbulencije u pravougaonom kanalu

