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Motivace

Modelovani vicefazovych tok
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Uvod

Model Vysledky

13.12.2016

Model

Martin Sourek, CFD simulace vicefazového proudéni, 2. Seminai VSCHT k OpenFOAM

Zav




Resic interFoam
Metoda konecnych objemu

Vyuziti Gauss-Ostrogradského véty pfi integraci pres objem bunky

ﬂfv adV—# ads
#Spads zﬂ a-ds

vektor Sf

Aproximace hodnotou v tézisti stény

Zﬂf a-ds=zf:sf-af
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Redi¢ interFoam

Metoda objemu tekutiny

Navier-Stokesovy rovnice nestlacitelného izotermického proudéni doplnéné o VoF

V-u=0
do
—+ V- (Ua) =0
2(pU) _
Py +V-(pUQRQU)=—-Vp+V-T+pf,

Vlastnosti v bunce obsahuijici

llustrace VoF metody , , ,
fazové rozhrani

p=pa+p;(1—a)

u=wma+pu,(l—oa)
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Redi¢ interFoam

Implementace advekéni rovnice

Eulerdv model dvou tekutin Predpoklad a relativni rychlost
da
E"‘V'(Ul“):O U=Uja+U;(1—a)
(1 —a)
——— V[ -a)] =0 U, =0,-U,

Advekcni rovnice s kompresnim ¢lenem

Jda

at+\7-(Ua)+|7-[Ur(x(l—cx)]=O
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Redi¢ interFoam

Implementace zakonu zachovani hybnosti

Zakon zachovani hybnosti Vyjadreni ¢lenl v rovnici
d(pU f, =okVa
(p )+|7-(pU®U)=—|7p+l7-T+pfb ?
at V.-T=V-uVu)+ (VU)-Vu

Zakon zachovani hybnosti ve tvaru implementovaném v resici interFoam

d(pU)
ot

+V-(pUQU) -V (ulU)—-(VU) -Vu=—-Vp;—g-xVp + okVa
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Vypocetni doména

Nastavované parametry

Dodatecné parametry H=0.7cm
Y

Uhel ndklonu ¢ = g rad

Vyska vstupu kapaliny H,= 0.4 mm

L=60cm
Weberovo cislo

=.01||U||2H1
Vi

We
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Vypocetni doména

Volba jemnosti sité
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Validace
Porovnani vysledktd simulace pro H20 s dostupnymi experimentdlnimi daty

= 1 & &
B ¢
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Smacivost kapalin
Porovnani smacivosti studovanych kapalin v zavislosti na voleném parametru

Porovnani tok( pro dané We

E 1
2 09
0.8 -8~ 120
-~ CH30H
0.7 -8 C2H50H
e CGH14
0.6 - CTHI16
0.5
CeH14 C2H50H
0.4
0.3
0.2
0.1
0
10°% 107% 1073 1072 1071 10° 101
We
C7H16 CH30H

13.12.2016 Martin Sourek, CFD simulace vicefazového proudéni, 2. Seminar VSCHT k OpenFOAM 13



V4
Uvod Model Vysledky Zaver
Vé v
Zaver
13.12.2016 Martin Sourek, CFD simulace vicefazového proudéni, 2. Seminar VSCHT k OpenFOAM 14



Reference

13.12.2016

Moukalled, F., L. Mangani, and M. Darwish, The Finite Volume Method in
Computational Fluid Dynamics: An Advanced Introduction with OpenFOAM and
Matlab. 2015: Springer Publishing Company, Incorporated. 791.

Jasak, H., Error analysis and estimation for finite volume method with
applications to fluid flow. 1996.

Versteeg, H.K., An introduction to computational fluid dynamics : the finite
volume method. 1st ed. ed, ed. W. Malalasekera. 1995, Harlow: Pearson.

Cooke, J.J., et al., Gas-liquid flow on smooth and textured inclined planes. World
Academy of Science, Engineering and Technology, 2012. 6(8): p. 1449-1457.

Hoffmann, A., et al., Detailed Investigation of Multiphase (Gas—Liquid and Gas—
Liquid—Liquid) Flow Behaviour on Inclined Plates. Chemical Engineering
Research and Design, 2006. 84(2): p. 147-154.

Hoffmann, A., et al., Fluid dynamics in multiphase distillation processes in
packed towers. Computers & Chemical Engineering, 2005. 29(6): p. 1433-1437.

Martin Sourek, CFD simulace vicefazového proudéni, 2. Seminaf VSCHT k OpenFOAM 15



Dékuji Vam za pozornost

b



