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SIMULACE EXPANZE POLYURETANOVYCH PEN

Pavel Ferkl, Mohsen Karimi, Daniele Marchisio, Juraj Kosek
pavel.ferkl(at)vscht.cz
VSCHT Praha, Ustav chemického inZenyrstui

Polyuretanové pény jsou hojné pouzivané jako materidl pro tepelné izolace, polstrovani sedacek, poste-
lové matrace, nebo ruzné autodily. Pény vznikaji reakénim vstiikovanim, pti kterém expanze pén probiha
soucasné s polymeracni reakci. Vysledné vlastnosti pén zavisi na morfologii pén. Vhodnou volbou typu a
mnozstvi reaktant a vypénovacich ¢inidel lze pripravit pénu s pozadovanou vnitini strukturou. Predik-
tivni matematicky model mé potencidl nahradit ¢asové naroctné experimenty a pomoci pti optimalizaci
pocatecniho slozeni. Tento prispévek predstavi model vypénovactho procesu, ktery implementuje popis
reakéni kinetiky, termodynamickych vlastnosti, rastu cel a toku pény. Celkové se tedy jedna o problém
na vice prostorovych skaldch. CFD fesi¢ OpenFOAM je pouzit pro makroskopicky popis expanze pény.
Dalsi modely, napt. pro rist cel, rozpustnost vypénovacich ¢inidel, nebo reakéni kinetiku, jsou napojeny
pomoci frameworku MoDeNa. Vysledkem pak je vyvoj teploty, hustoty pény, distribuce velikosti cel a
tvaru pény.



NUMERICKE RESEN{ STLACITELNEHO PROUDEN{, SEGREGOVANA A SDRUZENA METODA
Jir{ First
jiri.furst(at)fs.cvut.cz
CvuT Praha, Fakulta strojni, Ustav technické matematiky

Prednéska bude vénovana vyvoji metody pro stlacitelné proudéni zalozené na sdruzeném reSeni Navie-
rovych-Stokesovych rovnic. V ivodu bude proveden struény rozbor stavajicich metod implementovanych
v baliku OpenFOAM a budou zminény nékteré problémy spojené s vyuzitim segregovanych fesicu (al-
goritmus SIMPLE). Poté bude prezentovdna implicitni metoda zaloZend na tzv. Riemannovych fesi¢ich
pouzivajici symetrickou verzi Gaussovy-Seidelovy iteraéni metody (LU- SGS). Vlastnosti této metody bu-
dou prezentovany na reseni nékolika jednoduchych testovacich pripadi. Nakonec budou ukazany nékteré
aplikace této metody a to prevazné pro problémy aerodynamiky vysokych rychlosti (obtékani leteckych
profilt, prutok turbinou).



MODELOVANI TOKU A REAKCE V POREZNICH MATERIALECH

Marie Placha
vyhlidkm (at)vscht.cz
VSCHT Praha, Ustav chemického inZenyrstui

V tomto prispévku bude pfedstaveno feseni toku a reakce v poréznim katalytickém materidlu. Jedna se o
redlné struktury poréznich katalytickych filtrii pevnych ¢astic pouzivanych v automobilovém pramyslu.
3D struktura je ziskana na zdkladé dat z rentgenové mikrotomografie a nasledné prevedena na vypocetni
sit pro OpenFOAM. Tok v poréznim materidlu je ziskdn pomoci fesice porousSimpleFoam a nédsledné je
feSena difuzné-reakéni rovnice pro jednotlivé reaktanty pomoci nové vytvoreného Tesice.

0.3333

0.0000

Obréazek 1: Proudéni v poréznim katalytickém materialu



NUMERICAL SIMULATION OF FLOW IN THE SUPERPAK PACKING FAMILY
Jakub Smutek

smutekj(at)vscht.cz
VSCHT Praha, Ustav matematiky

The distillation is currently the most energy-intensive technology of the chemical industry. Commonly,
the distillation is performed in the columns filled with a structured packing. Structured packings are
complex structures used to increase the size of the interface available for the mass transfer. Because of the
complexity of the packings and of the physical phenomena occurring during the distillation, the design
of the distillation columns is based mostly on empirical data. In this work, we focus on modeling the
gas flow in the SuperPak family of structured packings. First, we propose an algorithm for generation of
the packing geometry. Next, we construct and validate a three-dimensional computational fluid dynamics
(CFD) model of gas flow through SuperPak 250.Y and SuperPak 350.Y packings. The model validation
is done by comparing experimental data of dry pressure loss to the values computed by our model. The
obtained difference between the CFD estimates and experiments is bellow 10%. Finally, we present a
parametric study of the SuperPak 250.Y packing geometry. The devised modeling approach may be used
for optimization of the SuperPak type packing geometry with respect to the gas flow. Furthermore, the
proposed CFD model may be extended to account for the multiphase flow.
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Obrazek 2: Gas flow in SuperPak 250.Y packing



DEM-CFD STUDY OF FLOW IN A RANDOM PACKED BED

Martin Sourek
sourekm (at)vscht.cz
VSCHT Praha, Ustav matematiky

Most catalytic surface reactions as well as other industrial applications take advantage of fixed packed
bed reactors. Designers of these reactors rely mostly on empirical formulas derived for various simplifying
assumptions, e.g. uniformly distributed porosity. The made simplifications and especially the assumption
of uniformly distributed porosity fail if the tube to particle diameter ratio goes under 10 and the ,wall
effect” becomes more significant. Thus, the complete three-dimensional structure of the packed bed has to
be considered. Thanks to ongoing improvements in numerical mathematics and computational power, the
methods of computational fluid dynamics (CFD) have become a great tool for comprehensive description of
these problematic packed beds. Three-dimensional simulations of the flow through two fixed beds differing
in the type of the used particle are presented and compared with available experimental and empirical
results. To generate the random fixed beds, we propose a custom method based on DEM code implemented
in open-source software Blender. Thereafter, OpenFOAM tools (snappyHexMesh, simpleFoam) are used
for creation of the computational mesh and solution of the governing equations describing a single-phase
flow in the packed bed.
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Obrézek 3: Flow in random fixed bed made of Raschig rings
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