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Cile diserta¢ni prace

Cile disertacni prace

Simulace dvoufazového proudéni (tekutina + disperzni faze) a
studie interakce tekutina-¢astice.

Do diserta¢ni prace bude zahrnuto:
@ Buzeni turbulence pomoci Ornstein-Uhlenbeckova procesu

@ Zahrnuti anizotropie turbulence do pohybu ¢astic

@ Modulace turbulence ¢asticemi
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Cile diserta¢ni prace

Cile disertacni prace

Castice unasgené vzduchem
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Cile diserta¢ni prace

Cile disertacni prace

Castice unasgené vzduchem
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Cile diserta¢ni prace

Cile disertacni prace

Proudéni ¢astic kanalem
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Simulovani turbulence

Direct Numerical Simulation

Metoda DNS

rozreSeni turbulence az do nejmensich meéfitek
Vyhody

@ nejpresnéjsi ze vSech metod

@ neni tfreba zadnych modeld
Nevyhody

@ neskutené& narona (naroénost ~ Re®)
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Turbulence
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Direct Numerical Simulation
Vypocetni sit
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Large Eddy Simulation

Large Eddy Simulation
@ Snizeni vypocetnich nakladd vs. DNS

@ Separace méritek
@ Filtrace Navier-Stokesovych rovnic

Filtrace
u(x) = G*u(x)

Dekompozice rychlosti
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Large Eddy Simulation

Filtrace a sit

NEGHEVAYEY



Hlavni idea
Large Eddy Simulation Disperzni faze
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Large Eddy Simulation

Filtrace a sit
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Large Eddy Simulation

Filtrace a sit
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Filtrované Navier-Stokesovy rovnice

Filtrace
u(x) = Gxu(x)

Filtrované Navier-Stokesovy rovnice

ot 0 10p Pt Oy

at " 87)(,-(U"uj) T 00X + Y OXOXk x;

Subgridni napéti
i = Uil — Ul
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Disperzni faze/Castice

Moznosti popisu pohybu
@ Eulerlv pristup
@ Lagrangeuv pristup

Lagrangeuv pfistup

@ Castice povazovany za hmotné body
@ pohyp popsan pohybovymi rovnicemi
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Lagrangeovy pohybové rovnice

odpor prostredi
gravitace
Magnus
Saffman
Basset

zrychleni Castice =

+ + o+ o+ o+
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Lagrangeovy pohybové rovnice

odpor prostredi
gravitace
Magnus
Saffman
Basset

zrychleni Castice =

+ 4+ o+ o+ o+
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Interakce kapalina-Castice

Interakce kapalina-Castice

e One-way coupling
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Interakce kapalina-Castice

Interakce kapalina-Castice

e Two-way coupling
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Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

Interakce kapalina-Castice

Interakce kapalina-Castice

e Four-way coupling
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Hlavni idea
Disperzni faze
OpenFOAM

Large Eddy Simulation

OpenFOAM

Rovnice B0l
%+V-¢U—V-MVU:—Vp

Zapis v OpenFOAMu

solve

(

fvm: :ddt (rho, U)
+ fvm::div (phi, U)
- fvm::laplacian (mu, U)

- fvc::grad(p)

NEGHEVAYEY



Hlavni idea
Large Eddy Simulation Disperzni faze
OpenFOAM

OpenFOAM

Prostfedi OpenFOAMu
run : bash k

File Edit View Bookmarks Settings Help

volavy:~% run
volavy:~/0penF0AM/volavy-1.7.1/run$ ||

run : bash
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Large Eddy Simulation

OpenFOAM 7

FOAM postprocessing

ParaView 3.8.1 32-bit

File Edit View Sources Filters Tools Macros Help
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Dosavadni vysledky

Ly Nameét k diskuzi
Zavér

Shrnuti

Hlavni cil disertacni prace:

Simulace dvoufazového proudéni (plyn + Castice)

s uvazovanim raznych vlivl

Plan dalSich praci
@ Zahrnuti modulace turbulence Casticemi do sgs modelu
@ Implementace do k6du OpenFOAMu
@ Validace modelu pro riizné geometrie a ¢astice
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Dosavadni vysledky

- Nameét k diskuzi
Zavér

Dosavadni vysledky prace

Schéma buzeni turbulence

Navrzeno schéma buzeni turbulence
@ Generace budici sily v bodech oblasti
@ Sila pfidana do NS rovnic
@ Sila generovana pomoci OU procesu

-

volPointinterpolate(U) Magniiude
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Dosavadni vysledky
Nameét k diskuzi

Z&veér

Dosavadni vysledky prace

Zahrnuti anizotropie turbulence do pohybu €astic

Pohybova rovnice Céastice

dv; u(x;,t)—v; ) e
/L el (1 +0.15Re,°,-687) N al
dt Tp B e
Rychlost v pozici &astice 1o/

U= Ui+ X\/u? —u? 0 e

NEIGHEVAYEY



Dosavadni vysledky
Nameét k diskuzi

Z&veér

Dosavadni vysledky prace

Modulace turbulence ¢éasticemi

Zprovoznén two-way coupling
@ do NS rovnic pfidana sila
od castic
Ukol: zahrnout vliv &astic do
subgridniho modelu

@ napf. Smagorinského
model: Cs = Cs(¢p)
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Dosavadni vysledky

Zaver Namét k diskuzi

Databaze benchamrku

Nevite o néjaké databazi benchmarki pro dvoufazové
proudéni?
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Dosavadni vysledky
Namét k diskuzi

Sit pro zpétny proud za schodem
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