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Technická univerzita v Liberci, 21.–23. zář́ı 2009
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kou stavbou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Michal Kuráž:
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Erika Trojáková:
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Využit́ı analýzy hlavńıch komponent pro redukci dimenze reakčně-transportńıho
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Úterý, 22. zář́ı 2009 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
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AN APPROACH TO EVALUATE A GEOCHEMICAL
MODEL – SIMULATED RESULTS VS. RESULTS

OF CHEMICAL ANALYSES

Hana Baarová

Institute of Novel Technologies and Applied Informatics,
Technical University of Liberec
e-mail: hana.baarova@tul.cz

Jan Šembera

Institute of Novel Technologies and Applied Informatics,
Technical University of Liberec
e-mail: jan.sembera@tul.cz

Keywords: evaluation of a geochemical model, accuracy of chemical analyses.

Abstract

We are dealing with modelling of neutralization processes of highly mineralized acid
groundwater. As a first step, we decided to model experiments of neutralization by NaOH
in The Geochemist’s Workbench [1]. We know the chemical analyses before the experiment
(neutralization by NaOH) and after it. Some values are lower, some are higher and some
almost did not change. Some (e.g. fluorine) have increased without any reason. Our
contribution deals with the question how big difference signifies a change due to geochem-
ical reactions. It should be noted that chemical analyses commonly used in laboratories
are not suitable to analyze highly mineralized waters. Regarding accuracy of the chem-
ical analyses applied (up to 20 %) we decided that only components with a “significant
change” have been understood as they had changed.

The original composition serves as input for the model. The simulated final values (equi-
librium concentrations) are compared with the chemical analyses after the neutralization.
It revealed that results of chemical analyses and values computed by our model differ. We
are studying the following questions: When it can be said that the simulated values fit
the results of chemical analyses of the simulated experiment? Do they differ so much that
the model is wrong? What is an admissible deviation to decide if our model is correct?
The main question arising from such a study is whether it is proper to judge a geochemical
model according to only such a comparison.

References

[1] C. M. Bethke: The Geochemist’s Workbench® 6.0, University of Illinois, 2006.

Acknowledgement: This result was realized under the state subsidy of the Czech
Republic within the research and development project “Advanced Remediation Technolo-
gies and Processes Centre” 1M0554 – Programme of Research Centres supported by Min-
istry of Education, and with subvention of Grant Agency of the Czech Republic under
project No s102/08/H081.
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EFFECTIVE PROPERTIES OF HETEROGENEOUS
GEO-MATERIALS: COMPUTATIONAL ASPECTS

AND APPLICATIONS

Radim Blaheta

Institute of Geonics,
Academy of Sciences of the Czech Republic, Ostrava

e-mail: blaheta@ugn.cas.cz

Keywords: effective properties, homogenization, upscaling, multiscale modelling, mate-
rial characterization, optimization of grouting.

Abstract

The paper deals with effective properties for characterization of thermal, hydrogeological
and mechanical (THM) properties of heterogeneous geo-materials. The computational as-
pects consider the numerical procedure for deriving the effective properties from the knowl-
edge of the constitutive laws and spatial distribution of the components. This proce-
dure contains formulation of boundary value problems for testing the material response
with both Dirichlet or Neumann boundary conditions and iterative solution of the arising
systems. The use of effective properties for both multiscale modelling and characterization
of improved rock mass (geocomposite) quality is described.

References

[1] R. Blaheta, O. Jakl, J. Starý, K. Krečmer: Schwarz DD method for analysis of geocom-
posites, Proceedings of the Twelfth International Conference on Civil, Structural and En-
vironmental Engineering Computing, B. H. V. Topping, L. F. Costa Neves, R. C. Barros
(Editors), Civil-Comp Press, Stirlingshire, Scotland, 12 pp., 2009.

[2] R. Blaheta, P. Byczanski, P. Harasim: Multiscale modelling of geo-materials and it-
erative solvers, Proceedings of the Seminar on Numerical Analysis, Institute of Geonics
AS CR, Ostrava, 2009.

Acknowledgement: This work is supported by the Grant Agency of the Czech Re-
public via the project GACR105/09/1830 “Multiscale modelling and X-Ray tomography
in geotechnics” and the Academy of Sciences of the Czech Republic via the research plan
project AV0Z 30860518.

4
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POUŽITÍ KNIHOVNY PETSC PRO ŘEŠENÍ ROZSÁHLÝCH
ÚLOH PODZEMNÍHO PROUDĚNÍ

Jan Březina

Ústav nových technologíı a aplikované informatiky,
Technická univerzita v Liberci
e-mail: jan.brezina@tul.cz

Kĺıčová slova: porous media, domain decomposition, Schur complement.

Abstrakt

Při řešeńı reálných úloh prouděńı vody v nasyceném porézńım prostřed́ı pomoćı smı́̌sené
hybridńı formulace je třeba řešit rozsáhlý systém rovnic se sedlo-bodovou strukturou.
V tomto systému je jedna z diagonálńıch matic blokově diagonálńı což umožňuje explicitńı
sestaveńı Schurova doplňku. Naš́ım ćılem je provést výpočet Schurova doplňku paralelně
pomoćı prostředk̊u knihovny PETSc a to př́ımo na již paralelně sestavené soustavě rovnic.
Tutéž knihovnu pak použijeme pro řešeńı výsledného pozitivně definitńıho systému.

Poděkováńı: Tento výzkum je realizován za podpory státńıch prostředk̊u České repub-
liky v rámci projektu VaV

”
Pokročilé sanačńı technologie a procesy“ č. 1M0554 – program

MŠMT
”
Výzkumná centra“.
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APLIKACE PODPORUJÍCÍ EFEKTIVNÍ NÁVRH MODELU
PRO METODU KONEČNÝCH PRVKŮ

Zuzana Capeková, Blanka Malá

Ústav nových technologíı a aplikované informatiky,
Technická univerzita v Liberci

e-mail: {zuzana.capekova; blanka.mala}@tul.cz

Jan Pacina

Fakulta životńıho prosřed́ı,
Univerzita Jana Evangelisty Purkyně, Úst́ı nad Labem

e-mail: jan.pacina@ujep.cz

Kĺıčová slova: FEM, mesh model, geometrický model.

Abstrakt

Metoda konečných prvk̊u (FEM) je určena k numerickému řešeńı parciálńıch diferenci-
álńıch rovnic. V Centru pokročilých sanačńıch technologíı TU Liberec je použ́ıván FEM
k výpočtu prostorového rozložeńı časově ustálených jev̊u (prouděńı vody apod.) v tř́ıroz-
měrném euklidovském prostoru. K řešeńı se použ́ıvá nástroj Flow123D vyvinutý na TUL.
Diskretizace tvoř́ıćı podstatu FEM se pro potřeby Flow123D realizuje v podobě sestrojeńı
geometrického modelu studované oblasti v kartézských souřadnićıch a parametrizaci mod-
elu materiálovými konstantami. Počátečńı podmı́nky se zadávaj́ı ve vazbě na strukturálńı
elementy geometrického modelu. Na základě geometrického modelu se vygeneruje mesh
model.

V př́ıpadě řešených úloh tedy model pro FEM obsahuje tři druhy informaćı:

• popis geometrie modelované oblasti;

• popis materiálových vlastnost́ı modelované oblasti;

• popis počátečńıch (okrajových) podmı́nek.

Je zřejmé, že kvalita modelu výrazným zp̊usobem ovlivňuje źıskané výsledky. Model je ale
diskrétńı – složený z velkého počtu diskrétńıch element̊u. Pro zefektivněńı návrhu všech
informačńıch složek modelu je proto použ́ıvaná aplikačńı podpora.

GeoTools – principem aplikace je dekompozice geometrického modelu na jednodušš́ı pod-
modely a následně zpětná kompozice geometrického modelu z elementárńıch podmodel̊u.

GeoCor – principem aplikace je obohaceńı mesh modelu o data z GIS.

MeshTran – principem aplikace je analýza mesh modelu, hledáńı hranic oblast́ı, specifikace
vybraných materiálových vlastnost́ı a okrajových podmı́nek.

Literatura

[1] Zuzana Capeková, Blanka Malá: Aplikace geoinformačńıho systému v rámci výstavby
modelových śıt́ı pro matematické modelováńı prouděńı podzemńıch vod, Geodny 2007.

Poděkováńı: Tato práce byla realizována za podpory státńıch prostředk̊u České repub-
liky v rámci projektu VaV

”
Pokročilé sanačńı technologie a procesy“ č. 1M0554 – program

MŠMT
”
Výzkumná centra“.
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VERIFICATION OF BELLOWS AIR SPRING SHAPE
MODEL

Dalibor Frydrych

Institute of Novel Technologies and Applied Informatics,
Technical University of Liberec

e-mail: dalibor.frydrych@tul.cz

Ludv́ık Prášil

Department of Design of Machine Elements and Mechanisms,
Faculty of Mechanical Engineering,

Technical University of Liberec
e-mail: ludvik.prasil@tul.cz

Vladiḿır Kraćık

Department of Applied Mathematics,
Faculty of Science, Humanities and Education,

Technical University of Liberec
e-mail: vladimir.kracik@tul.cz

Keywords: air spring, static characteristic, shape model, verification.

Abstract

The bellows air springs (BAS) are today widely used suspension elements. They offer
many advantages: low cost, long life, small weight, variable load capacity and big working
range. The most significant parameters of BAS are their static characteristics: Volume,
Effective area and Index of Effective area. These characteristics define the behaviour
of BAS (which is important for design process).

This contribution defines briefly the unique mathematical model where individual bel-
lows were replaced by parts of anuloid. Model based on this assumption gives advantages
such as good robustness and high calculation speed. Calculation of static characteristics
for complete working range of the BAS, takes less than a second. The main part of this
contribution is focused on verifying of model precision. Results given by model are com-
pared to results from real BAS testing in a laboratory. Experiments are covering the whole
range of produced BAS in load capacity as well as working range of these products.

References

[1] O. Krejč́ı̌r: Pneumatic vibro-isolation (Czech original: Pneumatická vibroizolace),
Doctoral thesis, VŠST Liberec, 1986.

[2] L. Prášil, V. Kraćık, D. Frydrych: Shape Modelling of Air Bellows Springs, Algo-
ritmy 2005, pp. 142–149, Podbanské, Slovak Republic, ISBN 80227-21921.

Acknowledgement: This project was supported by the subvention from Ministry
of Education of the Czech Republic under Contract Code MSM 4674788501.
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ZMĚNA HYDRAULICKÝCH PARAMETRŮ V MODELU
PROUDĚNÍ DISKRÉTNÍ PUKLINOVOU SÍTÍ

PŘI ZAHRNUTÍ VLIVU MECHANIKY

Jiř́ı Havĺıček

Ústav nových technologíı a aplikované informatiky,
Technická univerzita v Liberci

e-mail: jiri.havlicek@tul.cz

Milan Hokr

Ústav nových technologíı a aplikované informatiky,
Technická univerzita v Liberci
e-mail: milan.hokr@tul.cz

Abstrakt

Př́ıspěvek se zabývá problematikou zahrnut́ı vlivu mechanického napět́ı do výpočtu prou-
děńı rozpukanou horninou. Výpočty jsou prováděny na modelové 2D diskrétńı puklinové
śıti definované v rámci spolupráce na mezinárodńım projektu Decovalex-2011. Tato úloha
je z hydraulického hlediska značně nehomogenńı a dominantńı pukliny zajǐst’uj́ı převážnou
většinu toku oblast́ı. Podle předpokladu při p̊usob́ıćım mechanickém napět́ı některé puk-
liny zmenš́ı svoje rozevřeńı a jejich hydraulická vodivost poklesne. U vhodně orientovaných
puklin v̊uči vněǰśımu napět́ı docháźı ke zvětšeńı rozevřeńı a hydraulická vodivost roste.
Vznikaj́ı tak ještě větš́ı nehomogenity v hydraulických vlastnostech úlohy [1].

Použitá metoda je založena na analytickém výpočtu napět́ı a deformace pro jednotlivé
pukliny, se zahrnut́ım vlivu geometrického umı́stěńı pukliny v̊uči vněǰśımu napět́ı, ne-
lineárńıho vztahu napět́ı-deformace pro puklinu a mechanických vlastnosti okolńı horniny.
V normálovém směru jde o nelineárńı hyperbolickou závislost změny rozevřeńı na tlaku.
V tečném směru je to pak elasto-ideálně plastický model s Mohr-Coulombovou pevnostńı
podmı́nkou, zp̊usobuj́ıćı při plastickém tečném posunut́ı zvětšeńı rozevřeńı v normálovém
směru (dilatace) [1].

Vliv napět́ı je vyhodnocen v podobě ekvivalentńı hydraulické vodivosti bloku horniny
a v podobě rozložeńı toku podél hranice. Srovnávány jsou výsledky pro r̊uzné varianty ma-
teriálových parametr̊u a několik definovaných vněǰśıch mechanických napět́ı. Z výsledk̊u
vyplývá potvrzeńı předpokladu o zvyšováńı hydraulické vodivosti ve směru výrazněǰśıho
mechanického zat́ıžeńı.

Literatura

[1] A. Baghbanan, L. Jing: Stress effects on permeability in fractured rock mass with cor-
related fracture length and aperture, International Journal of Rock Mechanics and Mining
Sciences, Vol. 45(8) (2008), pp. 1320–1334.
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liky v rámci projektu VaV

”
Pokročilé sanačńı technologie a procesy“ č. 1M0554 – program
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Abstrakt

Vodárenský tunel mezi přehradou Josef̊uv d̊ul a úpravnou vody Bedřichov v Jizerských
horách je v mnoha ohledech významnou lokalitou z hlediska možnost́ı pozorováńı jev̊u
v granitovém prostřed́ı. V minulosti byl v rámci série projekt̊u Správy úložǐst’ radioak-
tivńıch odpad̊u (SÚRAO) prováděn výzkum a monitoring v široké škále geovědńıch dis-
cipĺın [1].

Modelováńı fyzikálńıch jev̊u v puklinovém prostřed́ı typicky granitických hornin je často
významně limitováno nedostatkem dat pro sestaveńı modelu i pro jeho verifikaci. Źıskaná
data z Bedřichovského tunelu dle našich předpoklad̊u mohou přispět k možnosti źıskáńı
relevantněǰśıch koncepčńıch model̊u a pro demonstrováńı možnost́ı kalibrace a verifikace
model̊u na základě terénńıch dat.

Na semináři bude v prvńı části př́ıspěvku prezentován přehled aktuálně měřených dat
s předpokladem jejich využit́ı pro modelováńı předevš́ım prouděńı podzemńı vody, ale
též napjatosti a tepelného pole. Obsahem druhé části bude řešeńı úlohy prouděńı jako
prostředku identifikace hydraulických vlastnost́ı prostřed́ı z hodnot př́ıtoku do tunelu
ve dvou variantách, analytické řešeńı ve 2D a numerické řešeńı na 3D geometrii skutečného
terénu. V závěru bude nast́ıněna struktura daľśıch modelových úloh, které budou řešeny
i daľśımi zahraničńımi týmy v rámci projektu Decovalex, zejména s využit́ım databáze
puklin pozorovaných na stěně tunelu a zahrnut́ım vzájemného ovlivněńı prouděńı, tepla
a napjatosti (sdružené úlohy).
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Abstrakt

Pro modelováńı tok̊u v horninovém prostřed́ı využ́ıvá software Flow123D následuj́ıćıch
vstup̊u: geometrie śıtě, materiálové konstanty horniny, počátečńı a okrajové podmı́nky
úlohy.

Předpokladem modelu jsou známé vstupńı hodnoty okrajových podmı́nek a materiálových
konstant horniny. Tento požadavek však obecně neńı splněn. Výsledkem modelované úlohy
je konstantńı koncentrace látky v daném čase a mı́stě.

V řadě úloh nejsou vstupńı parametry úlohy přesně známé. Standardně je možné vstu-
py definovat pomoćı středńı, minimálńı a maximálńı hodnoty parametru, nebo pomoćı
středńı hodnoty a rozptylu. Vstupńı parametry lze popsat např́ıklad pomoćı beta rozděleńı
nebo (v́ıcerozměrného) normálńıho rozděleńı. Výsledkem úlohy vycházej́ıćı z upravených
vstupńıch parametr̊u je funkce koncentrace látky v daném čase a mı́stě.

Modelováńı nejistot vstupńıch parametr̊u je využitelné při rizikových a bezpečnostńıch
analýzách, kdy je nutné stanovit pravděpodobnost s jakou může nastat nějaká popsaná
nežádoućı událost.
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liky v rámci projektu VaV

”
Pokročilé sanačńı technologie a procesy“ č. 1M0554 – program
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Abstract

This contribution deals with the numerical modeling of infiltration process in unsaturated
region and the solution of the inverse problem. The model is based on the Richard’s
nonlinear equation with Van Genuchten soil parameters ansatz [1].

This mathematical model represents a strongly nonlinear and degenerated parabolic equa-
tion with free boundary. The determination of soil parameters we realize via Levenberg-
Marquardt method. The proposed method requires only simple measurements.
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Abstrakt

Schopnost nanočástic elementárńıho železa (NZVI) poměrně rychle a účinně odstraňovat
chlorované uhlovod́ıky v kontaminované podzemńı vodě je v dnešńı době známa a výsledky
z pilotńıch aplikaćı jsou nadějné. Dechloračńıch účink̊u železa, které je prakticky netoxické,
se již deľśı dobu využ́ıvá při konstrukci propustných reaktivńıch bariér plněných železnými
pilinami. Výhoda nanočástic spoč́ıvá nejen v jejich vyšš́ı reaktivitě, ale také v jejich mo-
bilitě horninovým prostřed́ım, což umožňuje aplikaci nanočástic in-situ př́ımým vtláčeńım
do vrtu.

S ohledem na reálnou aplikaci NZVI je třeba brát v úvahu, že ve srovnáńı s makroskopic-
kým železem, vykazuj́ı nanočástice o rozměrech deśıtek až stovek nm specifické fyzikálně-
chemické, zejména katalytické a magnetické, vlastnosti, souvisej́ıćı s vysokou aktivitou
atomů na povrchu částic. Z d̊uvodu velkého měrného povrchu částic je jejich povrchová
energie značná a nanočástice maj́ı tendenci agregovat, protože mezi jednotlivými částicemi
p̊usob́ı přitažlivé śıly. Nevýhodou povrchově neupraveného NZVI je jeho poměrně rychlá
oxidace, která zp̊usobuje nejen ztrátu redukčńı śıly nanočástic, ale změnou povrchového
náboje částic maj́ı zoxidované částice větš́ı sklon k agregaci a k ulṕıváńı na materiálu,
jehož póry maj́ı procházet. Agregáty lze těsně před aplikaćı mechanicky rozrušit pomoćı
ultrazvuku a do značné mı́ry i intenzivńım mı́cháńım, ale po aplikaci NZVI do podzemńıho
prostřed́ı už nikoliv. Rovněž př́ılǐsná reaktivita NZVI přináš́ı komplikace. Aby tedy byla
aplikace nanočástic při odstraňováńı kontaminant̊u z horninového prostřed́ı v́ıce efektivńı,
je třeba vytvořit stabilńı vodnou disperzi povrchově upraveného NZVI.

Na Technické univerzitě v Liberci prob́ıhá výzkum, jehož záměrem je upravit pomoćı sur-
faktant̊u, (ko)polymer̊u, olej̊u a daľśıch látek povrchové vlastnosti dostupných nanočástic
s ohledem na ekonomickou dostupnost povrchových činidel a jejich neškodnost pro životńı
prostřed́ı.

Vlastnosti r̊uzných typ̊u železných nanočástic lze stanovit pomoćı r̊uzných analytických
metod a experiment̊u. Z naměřených výsledk̊u je možné posuzovat vhodnost povrchové
úpravy nebo hodnotit aplikovatelnost této dekontaminačńı metody. Na TUL pro tyto
účely slouž́ı př́ıstroj Zetasizer Nano ZS, který umožňuje měřit velikost částic a stanovit
ζ-potenciál. Daľśı metodou využ́ıvanou pro odhad velikosti nanočástic a disperzity sus-
penze, je stanoveńı pr̊uběhu sedimentačńıch křivek. Účinnost a kinetiku reakce modifiko-
vaného NZVI s vybranými kontaminanty lze odhadnout pomoćı vsádkových experiment̊u.
Prostřednictv́ım kolonových experiment̊u je možné posoudit mobilitu modifikovaného
NZVI v horninovém prostřed́ı. Pomoćı sady geochemických programů The Geochemist’s
Workbench lze modelovat reakce nanoželeza s kontaminanty a složkami podzemńıho pros-
třed́ı a vytvářet diagramy převažuj́ıćı existence oxidačńıch stav̊u železa v r̊uzném prostřed́ı
a iontové śıle.

Naš́ım hlavńım ćılem je optimalizovat tuto relativně novou sanačńı technologii.
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Abstrakt

Př́ıspěvek se zabývá problematikou transportńıch úloh v kontextu migrace látek v pod-
zemńıch vodách. Důraz je kladen predevš́ım na problematiku časové náročnosti dlouho-
dobých simulaćı úloh s vysokým počtem element̊u a velkým rozptylem CFL (Courant-
Friedrich-Levy) č́ısla na řešené oblasti. Na složitěǰśı geometrii a úloze konvekce, řešené
softwarem Flow123D, bude na explicitńım upwind schématu metody konečných objemů
ukázána jeho interpretace užit́ım metod lineárńı algebry. Problém efektivně využ́ıvá pro-
cesor poč́ıtače a vykazuje významné zrychleńı oproti předchoźı implementaci. Testovaćı
úlohou bude rozsáhlá 2D śıt’ 1D puklin projektu Decovalex.
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Abstract

In this contribution, the use of object approach [1] and design patterns [2] is presented
in mathematics model implementation. It focuses on the contribution of programming
opposite the interface using polymorphisms and analysis of possibilities brought by design
pattern use.

Standard (two-step) implementation process is extended by two further abstraction steps
when implementing mathematics models. Standard procedure transforms, in the first
step, parts of reality into individual instances. Consequently, in the second step, a gen-
eral description – class is searched for. Implementation of mathematics models be-
gins by the search for an applicable mathematics definition (equations) of the process.
The search for an apt process in solving of acquired equations is the second step. Both
of these two steps are abstract and require a very specific way of thinking, quite different
from the programmer’s thinking. A process, when the mathematics model is built up
and the implementation for this model is carried out, is common. Changes in the event
description, eventually the use of different mathematics appliance, mean a brand new
implementation. This process is not very effective.

This article presents Framework DF2EM. Framework DF2EM focuses on finite methods
implementation, which work with space discretization (Finite Element, Finite Volume,
etc.). It brings complex approach to mathematics models. It defines basic model parts
on a clearly abstract level, describes their interface and allows implementation of concrete
classes.
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SiMoNA 2009, Sborńık abstrakt̊u TU v Liberci, 21.–23. zář́ı 2009
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Abstract

The boundary elements method was developed in parallel with the finite element method.
We can even find traces that prove that the idea is older, its predecessor being the bound-
ary integrals method. It is based on the inverse formulation of weighting residuals method.
The principles of the finite element method were added to the boundary integrals method
in the 1980s and this revised method was called the boundary element method. This
method was aimed to solve problems in homogenous domains and it presents even greater
difficulties than the aforementioned methods when coping with the non-homogeneities
which are so characteristic of the groundwater hydraulics. Despite the complications, this
method is successfully used in groundwater hydraulics (see [1]).

The drainage is used very often like a cheap instrument for decreasing the groundwater
level. The hydraulic modelling of the drainage in the FEM or FDM is not so easy and re-
sults are disputable. Therefore we developed the special drain element for 2D and 3D
models based on the boundary element method. This element seems to be very useful tool
for computing the discharge of drains and it was used also in other practical solutions,
e.g. to compute the inflow of groundwater into a planned tunnel.
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Abstrakt

Př́ıspěvek se zabývá simulaćı prouděńı a transportu rozpuštěných látek v saturovaném
horninovém prostřed́ı, které obsahuje jak porézńı horninu, tak i hydrogeologicky významné
tektonické poruchy. Pro účely studia prouděńı a transportu látek v rozpukaném porézńım
prostřed́ı a pro stanoveńı vlivu heterogenit typu puklina nebo horninové rozhrańı byla
připravena sada výpočetńıch śıt́ı reprezentuj́ıćıch hypotetické bloky hornin s r̊uznou geo-
logickou stavbou. Na připravených śıt́ıch byly provedeny simulačńı výpočty prouděńı
a transportu zahrnuj́ıćıho prostou advekci, a to při r̊uzných okrajových podmı́nkách jak
prouděńı, tak i transportu. Ve výsledćıch simulačńıch výpočt̊u byly sledovány předevš́ım
pr̊utok oblast́ı, toky jednotlivými částmi hranice, středńı rychlost migrace kontaminuj́ıćı
látky, globálńı charakter š́ı̌reńı kontaminace a to předevš́ım s ohledem na př́ıtomnost či
nepř́ıtomnost té které heterogenity. Výpočty byly prováděny pomoćı simulačńıho kódu
Flow123D [1], který umožňuje kombinaci element̊u r̊uzných dimenźı v rámci jediné vý-
početńı śıtě, za účelem studia chováńı pole vzdálených interakćı hlubinného úložǐstě
nebezpečných odpad̊u [2]. Př́ıspěvek obsahuje přehled simulačńıch výpočt̊u včetně zá-
kladńıch vstupńıch parametr̊u a výsledných charakteristik a hodnoceńı vlivu uvažovaných
heterogenit za daných podmı́nek.
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Abstract

A flow in a variably saturated porous environment when satisfying conditions of the Dar-
cy’s law is possible to describe by the Richards’ equation. The numerical solution of this
problem suffers with various difficulties due to nonlinearities based on a nonlinear em-
pirical hydropedological laws. It is the constitutive law describing a relation between
pore suction pressure and a water content, in our case described by the van Genuchten
formula [1] and the relation between an unsaturated hydraulic conductivity and a pore
suction pressure described by the Mualem form [2].

A time derivate term is usually approximated by a linear function due to the commonly
used implicit Euler scheme approximations. Due to a various torsions of the van Ge-
nuchten law for different water content values this method brings mass balance errors
as mentioned in [3]. A method to control error of this approximation based on an adaptive
time step is presented in this paper.
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Abstrakt

Objektově-orientované programováńı (OOP) vyžaduje změnit úhel pohledu na vytvářený
systém modelováńı Metodou konečných prvk̊u (MKP). Sdružené procesy z pohledu OOP,
jimiž se zabývá tato práce, je nutné pochopit jako několik relativně oddělených část́ı
a ne jako soustavu rovnic závislých jedna na druhé. Hlavńı myšlenkou převodu sdruženého
procesu do OOP je separace dvou část́ı rovnice na hlavńı fyzikálńı proces (primárńı
proces) a vazebńı část (sekundárńı proces), která ovlivňuje jiný primárńı proces. Takto
již vytvořené stavebńı entity neńı nutné při daľśım použit́ı v jiném modelu znovu pro-
gramovat. Při rozš́ı̌reńı modelu o nový fyzikálńı proces, redukujeme tento požadavek
pouze na implementaci samotného primárńıho procesu a v př́ıpadně požadavku určitých
vazeb i sekundárńıch proces̊u. Źıskáváme t́ım databázi primárńıch a sekundárńıch proces̊u
pro rychleǰśı implementaci nového modelu.
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Abstract

We continue investigation of discontinuous Galerkin method for a nonlinear parabolic
convection dominated equation with memory term which models the transport of con-
taminant in porous media with nonequilibrium adsorption. The numerical scheme is
fulfilled by combining the DG – Discontinuous Galerkin Method with an efficient relax-
ation algorithm that recently developed. Numerical results show the efficiency of our
scheme.
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Abstrakt

Z pohledu geoinformatického modelováńı je výhodné na předzpracováńı dat geografické
povahy pro účely následného matematického modelováńı nahĺıžet jako na tvorbu odvoze-
ných účelových model̊u. Možnost vytvářeńı účelových odvozených model̊u je podmı́něna
prvotńı výstavbou geoinformačńıho systému invariantńıho v̊uči množině aplikaćı, které
budou data organizovaná v GIS využ́ıvat. Konkrétńım př́ıkladem je model vytvářený
v procesu výstavby geometrie modelové śıtě.

V př́ıspěvku jsou shrnuty základńı požadavky na geoinformačńı systém využ́ıvaný jako
báze dat pro odvozováńı variant model̊u a jejich naplněńı daty. Vlastńı odvozováńı úče-
lových model̊u nutně zahrnuje postupy geoinformatické generalizace, které jsou zásadńı
hlavně v odvozováńı model̊u pro tvorbu geometríı modelových śıt́ı. Př́ıspěvek bĺıže sez-
namuje s obecným postupem odvozováńı účelových model̊u na př́ıkladu konkrétńıch dat
vybraných modelových lokalit. V rámci předzpracováńı dat jsou využ́ıvány analytické
funkce GIS, velkou výhodou je možnost v libovolném okamžiku vizualizovat databázi
a t́ım udržet kontrolu nad návaznost́ı odvozovaného modelu na modelovanou realitu.

Postupy geoinformatického modelováńı v rámci tvorby geometrie modelových śıt́ı je možné
v určitých fáźıch zautomatizovat, č́ımž se odvozováńı model̊u na základě správně vytvo-
řeného originálńıho geoinformačńıho systému může dostat až roviny uživatelské. Postupy
automatizace výstavby geometrie śıtě a automatizace naplněńı śıtě daty jsou v současnosti
testovány a uváděny do praxe.

Poděkováńı: Tento př́ıspěvek byl realizován za podpory státńıch prostředk̊u České re-
publiky v rámci projektu VaV
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”
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Abstrakt

Při posuzováńı vhodnosti použit́ı železných nanočástic (NZVI) pro sanaci kontamino-
vaného horninového prostřed́ı, je třeba znát dva základńı parametry ovlivňuj́ıćı efektivitu
této metody: i) reaktivitu NZVI s ćılovým kontaminantem v daném prostřed́ı a ii) mi-
gračńı schopnosti železných nanočástic horninou.

Mobilita nanočástic horninou ovlivňuje zp̊usob jejich aplikace a správné dimenzováńı
sanačńıho systému (metodu injektáže, množstv́ı injektážńıch vrt̊u a jejich vzdálenost).
Bez ohledu na typ horninového prostřed́ı má zásadńı vliv na migraci částic jejich velikost
(velikostńı distribuce). Podle velikosti migruj́ıćı částice se uplatňuj́ı r̊uzné mechanismy,
které mohou mı́t za následek jej́ı vypadnut́ı z konvekčńıho prouděńı a tedy zmenšeńı mi-
gračńıho horizontu. Pro vodné prostřed́ı je optimálńı velikost železných částic z pohledu
migrace na úrovni 100 nm.

S velikost́ı migruj́ıćıch částic úzce souviśı i jejich tendence ke shlukováńı a vytvářeńı
větš́ıch agregát̊u. Tento proces rozhoduj́ıćı měrou záviśı na velikosti povrchového náboje
částic v daném prostřed́ı.

Pro měřeńı těchto dvou parametr̊u železných nanočástic je na Technické univerzitě v Li-
berci použ́ıván př́ıstroj Zetasizer Nano ZS firmy Malvern UK – model ZEN3601, který
umožňuje měřeńı velikostńı distribuce částic rozptýlených v kapalinách metodou dyna-
mického rozptylu světla

”
DLS“ a měřeńı jejich zetapotenciálu metodou fázové analýzy

rozptýleného světla. Na posteru budou prezentovány výsledky źıskané při měřeńı několika
typ̊u nanoželez.
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MŠMT
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Technická univerzita v Liberci
e-mail: blanka.mala@tul.cz

Zuzana Capeková
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Abstrakt

V rámci projektu Poohř́ı jsou pro účely zatápěńı povrchových hnědouhelných dol̊u mo-
delovány a predikovány pohyby nadzemńıch i podzemńıch vod a jejich předpokládané
chemické složeńı. Zájmové územı́ je severo-západńı část Poohř́ı – od řeky Ohře směrem
na severozápad – až po hřebeny Krušných hor. Pro potřeby modelováńı prouděńı vod
v územı́ch postižených těžbou hnědého uhĺı (SHR) je potřeba připravit modelové śıtě
pokrývaj́ıćı danou zájmovou oblast.

S ohledem k rozloze územı́, bylo nutné zautomatizovat výstavbu geometrie modelových
śıt́ı. V rámci př́ıpravné fáze projektu Poohř́ı byla provedena rešerše dostupných soft-
warových produkt̊u, které byly potenciálně schopné automatizovaně vytvářet plnohod-
notně prostorové śıtě (většina GIS produkt̊u generuje tzv. 2.5D modely). Z dostupných
zdroj̊u byly vybrány tři komerčńı produkty a jeden SW š́ı̌rený na základě OPEN-GNU
licence. Vzhledem k výsledk̊um testováńı jsme přikročili k budováńı vlastńı aplikace
s d̊urazem na rychlou tvorbu śıt́ı v požadovaném formátu, r̊uzného rozsahu a hustot
z identických vstupńıch dat. Za t́ımto účelem byly vytvořeny dvě aplikace, které jsou
aktuálně testovány na r̊uzných typech vstupńıch dat.

Poděkováńı: Tento výzkum je realizován za podpory státńıch prostředk̊u České repub-
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Abstract

Modelling of (photo)bioreactors is of major interest in bioreaction engineering and en-
vironmental technology. Computational Fluid Dynamics (CFD) may simulate via User
Defined Functions (UDF) almost everything but could be expensive for everyday use.
Moreover, it needs an experimental verification, e.g. by Residence Time Distribution
(RTD) measurements. RTD measurements can be interpreted and simulated using com-
partmental models which consist in interconnection of elementary zones, so-called well
mixed units.

In our previous paper [1], we provided research concerning a methodology designed to re-
duce the complexity of PDE based high-dimensional process model to a hybrid Multi-
compartment/CFD model leading to an ODE system. The present investigation is aimed
at developing a new straightforward algorithm for the automatic generation of com-
partment size based both on RTD curves and the adequate description of the evolved
bio-processes. The derivation is based on the calculation of a scalar field of the small-
est characteristic reaction time (according to the bioprocess model, see e.g. [2]), as well
as on the characteristic mixing time derived from RTD curves.
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[1] Š. Papáček, D. Štys, P. Doĺınek, K. Petera: Multicompartment/CFD modelling
of transport and reaction processes in Couette-Taylor photobioreactor, Applied and Com-
putational Mechanics, 1 (2007), pp. 577–586.
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Abstrakt

Nanočástice nulmocného železa (NZVI; nanoscale zero valent iron) jsou v současné době
použ́ıvány pro dekontaminaci podzemńıch p̊ud a vod. Problémem sanačńıch zásah̊u s po-
užit́ım NZVI je však transport těchto částic. Docháźı u nich totiž k agregaci, částice se
shlukuj́ı, a t́ım se jejich transport porézńım prostřed́ım omezuje.

V této práci odvozujeme př́ıčiny agregace NZVI a na základě těchto př́ıčin sestavu-
jeme matematický model mı́ry agregace NZVI za daných podmı́nek. Mı́ru agregace vy-
jadřuje takzvaný koeficient přestupu, který spolu s hustotou částic v roztoku určuje
pravděpodobnost shluku dvou částic. Tento koeficient přestupu byl odvozen pro základńı
procesy, a to pro sedimentaci, Brown̊uv pohyb a rychlostńı gradient kapaliny, která částici
unáš́ı (publikováno v [1]). V práci odvozujeme koeficient přestupu pro daľśı procesy,
které maj́ı nezanedbatelný vliv na agregaci železných nanočástic. Model poté aplikujeme
v programu pro výpočet transportu rozpuštěných látek gen-tran a výsledky porovnáváme
s výsledky z experimentálńıch kolonových zkoušek.
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Abstrakt

Referát je zaměřen na porovnáńı rychlosti sedimentace r̊uzných typ̊u železných nanočástic.
Rychlost sedimentace částic souviśı s jejich velikost́ı a rychlost́ı jejich agregace, a proto je
možné z rychlosti sedimentace odvodit a posoudit určité vlastnosti železných nanočástic.
U hrubých disperźı je možno provádět sedimentačńı analýzu v gravitačńım poli. Částice
dostatečně velké hmotnosti p̊usobeńım gravitačńıho pole sedimentuj́ı a v systému se tak
po určité době ustav́ı rovnovážné rozděleńı částic. Vlivem gravitace se částice zpočátku
pohybuje zrychleně, při malých rychlostech převažuje gravitačńı śıla zmenšená o vztlak.
Se zrychlováńım pohybu vzr̊ustá úměrně i třećı śıla a v určitém okamžiku se mohou śıly
vyrovnat. V ustáleném stavu se částice pohybuje konstantńı rychlost́ı, která je v př́ıpadě
sedimentace kulovitých částic nepř́ımo úměrná viskozitě prostřed́ı a př́ımo úměrná rozd́ılu
hustot disperzńıho pod́ılu a disperzńıho prostřed́ı a čtverci poloměru částice

νsed =
2

9

ρ − ρ0

μ0

r2 g .

Tento př́ıstup je ale bohužel použitelný pouze pro relativně velké částice. V disperzńım
systému se po určitém čase sedimentace ustavuje sedimentačńı rovnováha. V systému
docháźı k charakteristickému rozděleńı částic (v závislosti na výšce). Tato situace nastane
ve stadiu, při kterém se vyrovná sedimentačńı rychlost s difúzńım tokem. V tomto př́ıpadě
se ustav́ı tzv. dynamická rovnováha, kterou lze popsat diferenciálńı rovnićı

(
∂ log(ci)

∂ y

)
T, p

= − νi g (ρi − ρ0)

kB T
.

Tento vztah ovšem plat́ı opět pouze ve zjednodušené představě monodisperzńıho systému.
U polydisperzńıho systému je popis rozděleńı mnohem složitěǰśı.

K měřeńı sedimentačńıch křivek bylo zkonstruováno zař́ızeńı, které po připojeńı k PC
umožňuje v reálném čase sńımat aktuálńı hodnotu nasedimentovaných částic. V čase t = 0
je do odměrného válce nadávkováno určité množstv́ı (většinou cca 1 g) železné suspenze.
Od tohoto okamžiku je pr̊uběh sedimentace monitorován také pomoćı fotoaparátu, jehož
režim je rovněž ovládán prostřednictv́ım PC. Po ukončeńı experimentu je odebrán vzorek
ke stanoveńı celkové koncentrace železa metodou ICP-OES. Naměřená data jsou následně
porovnávána s výsledky měřeńı velikosti nanočástic metodou DLS.
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ALGORITHM FOR REDUCING THE FRACTURE
NETWORK IN 2D FLOW PROBLEM

Petr Rálek
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Abstract

The aim of the contribution is to describe the reduction algorithm for 2D fracture network.
The original task is a part of Task C of Decovalex-2011 project [1] which is the numerical
modeling of water flow in fractured rock environment with mechanical loading.

We deal with the case study, which is the 2D square domain of fractured rock. The distri-
bution of the fractures is stochastically generated with the knowledge of the lengths and
apertures of fractures (the stochastic parameters come from real observations). Then,
in the preprocessing phase, the combination of the GIS software and our own C++ code
is used to generated the geometry and the mesh of the fractured rock domain. Nu-
merical solution is obtained by the hybrid FEM implemented in C++ code Flow123D
with an external algebraic solver ISOL (both developed in TUL). The post-processing
uses the GMSH code.

The problem is quite large due to the many intersections between fractures and the great
difference in size between the smallest and the largest fracture. The efficient computation
of mechanical loading brings the necessity of reduction the number of the fractures. Re-
duction algorithm, combining the blanking and the composition of the fractures and their
intersections, is used to reduce the mesh complexity. Parameters of the algorithm should
be chosen so that the algorithm preserves the global hydraulic behavior of the domain.

In the contribution, the case studies showing the typical behavior of the reduction algo-
rithm are presented and their influence to the total fracture flow is shown.
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ZDROJE HYDROGEOLOGICKÝCH DAT
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Abstrakt

Puklinové prostřed́ı granitoid̊u je a v budoucnu bude stále v́ıce využ́ıváno pro umı́stěńı
podzemńıch zásobńık̊u a úložǐst’ nebezpečných látek včetně radioaktivńıch odpad̊u. Mate-
matický model prouděńı podzemńıch vod a včetně predikce př́ıpadného transportu kon-
taminant̊u je součást́ı bezpečnostńı analýzy úložǐst’. Reálnost modelu záviśı na množstv́ı
a kvalitě vstupńıch geologických dat. Rychlost a prostorové rozložeńı toku podzemńıch
vod jsou dány zejména propustnost́ı (hydraulickou vodivost́ı) hornin. V současné době jsou
pro územı́ České republiky k dispozici 2 základńı zdroje dat. Jsou to data z výzkumných
lokalit melechovský masiv na Českomoravské vrchovině a Pot̊učky-Podleśı v Krušných
horách a dále regionálńı data z hydrogeologické databáze Geofondu. V prvńım př́ıpadě
se jedná o výsledky etážových (na izolovaných úsećıch vrt̊u) hydrodynamických zkoušek
ve vrtech do hloubky 200–300 m, v př́ıpadě druhém o výsledky čerpaćıch zkoušek na vodá-
renských objektech s hloubkovým dosahem do 100 m. Hydraulická vodivost se u granit̊u
pohybuje v širokém rozpět́ı 8 řád̊u od 10−12 po 10−5 m · s−1. Od spodńıch část́ı grani-
tových těles se výrazně odděluje zóna připovrchového rozvolněńı puklin s hydraulickou
vodivost́ı v řádu 10−8 m ·s−1 a vyšš́ı. Tato zóna sahá u většiny granitových těles do hloub-
ky 100–120 m. Hydraulická vodivost významných puklin a poruchových zón je obvykle
o jeden až dva, výjimečně o tři řády vyšš́ı než okolńıho horninového prostřed́ı. Vyšš́ı
hydraulickou vodivost maj́ı hrubozrnné, porfyrické typy granit̊u a granitoidy s vyšš́ım
obsahem křemene. Pokud srovnáme hodnoty hydraulické vodivosti z detailńıho měř́ıtka
výzkumných lokalit a regionálńıho hodnoceńı vrt̊u z databáze Geofondu, je patrný rozd́ıl
dvou řád̊u mezi pr̊uměrnými hodnotami ve srovnatelných hloubkových úrovńıch. Hod-
noty źıskané detailńım testováńım jsou výrazně nižš́ı. Zjǐstěný rozd́ıl je zp̊usoben efek-
tem měř́ıtka měřeńı a účelovým umı́stěńım hydrogeologických vrt̊u. Pro hloubky pod
200–300 m nejsou pro územı́ České republiky relevantńı data k dispozici, modely hlubš́ıch
část́ı granitových masiv̊u v současné době muśı vycházet z expertńıch odhad̊u založených
na zhodnoceńı dat ze zahraničńıch lokalit.
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liky v rámci projektu VaV

”
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Abstract

Adaptive finite element methods belong to very important numerical procedures for solv-
ing ordinary as well as partial differential equations arising from various technical appli-
cations. The classical a posteriori error estimates are oriented to the use in h-methods,
are usually constructed only for lowest-order polynomial approximation, and often depend
on unknown constants or functions. The contemporary higher-order adaptive hp-methods,
on the other hand, require new computational approaches in a posteriori error estimation.

In this review paper, we present several error estimation procedures for some particular
simple and more complicated partial differential problems with special regards to the needs
of the hp-method. Some error estimators for the second order Poisson equation with Di-
richlet and Neumann boundary conditions, error estimates for the stationary Navier-
Stokes equations, and two error estimation approaches for the stationary convection-
diffusion-reaction equation are considered. We compare the advantages and drawbacks
of a posteriori error estimators concerned.
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Abstract

In frame of improvement the transport infrastructure in Bratislava region the connec-
tion between the airport and railway network is planned. One part of it should be built
in the underground tunnel along the Carpathian Mountains and it will affect the ground-
water flow regime. This was the reason for establishing a 2D finite element numerical
model for evaluating the impact of the railway tunnel on the groundwater level regime
as well as for introduction of technical measures to neglect the impacts. Such a model
was elaborated and the results have shown the analysis, prognosis as well as possibilities
of control the groundwater regime in the aquifer affected by a railway tunnel construc-
tion.
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Abstract

The semismooth Newton method generalize the Newton method for non-differentiable
operators. The method has been developed for both finite and infinite dimensional cases
and the corresponding superlinear convergence results have been presented. Various mo-
difications of the Newton method have been introduced to ensure the global convergence.

In the contribution, the non-linear variational equations with strictly monotone, semi-
smooth operators are considered. These problems can be equivalently formulated as mi-
nimization problems with the corresponding potential functional. Such problems are
for example solved in each time step of some elasto-plastic models with hardening.

The semismooth Newton is suitable for such problems. The proposed modification is based
on the damping coefficients which are computed in each Newton iteration by the minimiza-
tion of the potential functional in the suitable descent direction. The global convergence
and local superlinear convergence results hold for such a method.

The method is numerically illustrated on the model problem which is related to the Äspö
pillar stability experiment described in Task B of the Decovalex-2011 project. The elasto-
plasticity approach is used here.
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Abstract

This work deals with the construction of model meshes from the beginning, when there
are initial data (e.g. drilling, the site boundary), up to the model geometry and the model
mesh. Initially, the work is an introduction to the basics of geographic information systems
and their resources. There are listed tools, methods and systems which can be used
in creating models. The work solves the construction of model geometry on the basis
of data preprocessing in GIS and automatic transfer from GIS into GEO. Theoretical
solution provides an overview of the procedures and methods (Delaunay triangulation,
interpolation of the surface), which lead to the successful construction of model mesh.
Practical solution more precisely specifies requirements for the preparation of data in GIS,
so that they are acceptable for Convert2GEO, which is executing the transfer. Finally,
the work describes verification of the solution and documentation of procedures on specific
dates and a summary of benefits of the work.
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Abstract

A precise numerical scheme is developed for the simulation of contaminant transport
with nonequilibrium adsorption. This method uses the idea of moving grids, to catch
the sharp fronts of the solution. We have applied the method of moving grids to the equa-
tion with the nonequilibrium adsorption, transformed by a bipolar transformation. Exam-
ples are provided to show, that this method of solving the direct problem is precise
and suitable for parameter identification in inverse problems. Much work was done
for equations without nonequilibrium adsorption [1].

In solving the inverse problems, identification of parameters of the aquifer or the conta-
minant material, is required. This solving needs multiple solving of direct hydrogeological
problems. We use the modern method of Levenberg-Marquardt [2].
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Abstract

The report deals with the issue of simulating numerically a surface sealing system of land-
fills – a capillary barrier. A capillary barrier is a kind of landfill closing consisting of two
soil layers: the fine-grained capillary layer overlying the course-grained capillary block.
Water enters the barrier from above and, under conditions of sufficiently low pressure
head, flows along the capillary layer rather than across into the capillary block.

In this study, a numerical model is introduced based on hydraulic characteristics obtained
by means of measurements of samples [1] of capillary barrier materials. To make a com-
parison possible, samples of a laboratory investigated barrier were measured [2]. Two
laboratory experiments testing a simple and a combined capillary barrier were repeated
numerically and a good agreement of computed and measured results was found. These
results suggest that the laboratory investigation of a capillary barrier could be replaced
by measuring the material samples and subsequent numerical modelling.
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Abstract

The project arises from a social need for a safe and long-term solution of the disposal of radioactive waste
in the geological environment. Aside from ensuring the fixation of radionuclides, the security of the de-
posit is secured by engineering and natural barriers. They represent both the applied sealants infilling
the handling and technological space of the underground structure, and the properties of the geological
environment. In the Czech Republic only the geological environment, the homogeneity of which is violated
by fracture flow systems, comes into consideration as the host environment. When evaluating the secure
function of barrier systems it will be necessary to use mathematical modeling, using specialized soft-
ware and experts on modeling. The research project co-financed by the Ministry of Industry and Trade
of the Czech Republic aims to evaluate the ability of modeling experts to capture the hydrodynamic and
hydrogeochemical reality of a chosen environment through a model solution. To fulfill the set objective it
was necessary to implement a wide range of geological-prospecting methods. Hydrogeological conditions
and selected hydrogeochemical parameters of the sight of interest are treated by long-proven software
tools used for the evaluation of deep structures in granite formations in Sweden by the SKB company.
The work was carried out both in laboratory conditions, and in the field scale. The aim of the laboratory
tests was to prepare and verify the method of monitoring the required parameters before the execution
of the more time-consuming and economically challenging field test. Each test, whether laboratory or field,
was implemented in the hydrodynamic model of a fracture flow environment. During the field work a test
site has been selected and the fracture flow system defined as accurately as possible. In the context
of the laboratory tests various grout mixtures and sealants were tested as engineering barriers. Along
with the field pumping and trace tests the hydraulic and migration characteristics of the fracture flow
system were calculated. The change of the environment’s migration parameters due to the application
of selected engineering barriers was examined in the final tracing test. The results obtained were used
to calibrate the “basic” numerical model. Experience and information obtained during the calibration
of the basic numerical model has been the springboard for setting a new “prediction” numerical model us-
ing a professional estimate for some input parameters. The results of the prediction model are compared
with the parameters measured in the field.
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e-mail: vanekyj@kky.zcu.cz

Dalibor Štys
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Abstract

Mass spectrometers are sophisticated, fine instruments which are essential in many appli-
cations. However, their results are usually interpreted in a rather primitive way, without
knowing the errors of the results we get. We divide the output of the LC-MS into three
parts: (a) useful output, (b) random noise (c) systematic noise of the instrument
related to the particular experiment. The characteristics of the systematic noise change
in time and depend on the analyzed substance. This allows us to quantify the proba-
bility of error and, at the same time, retrieve some peaks which get lost in the noise
when using the existing methods. There are no user-defined parameters. Our software
tool, Expertomica [1], automatically evaluates the given instrument, detects compounds
and calculates the probability of individual peaks.
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Abstract

This document presents a novel method of entropy fluxes as the evaluation of changes
between images based on Shannon’s entropy [1]. The method is developed specially
for microscopy images captured in phase-contrast mode [2]. But it can be used in many
others applications. Illustrative description of using entropy is proposed in the paper
and advantages are discussed. This method simply shows the amount of observable infor-
mation transferred in discrete time period from/to the location represented by current
pixel, for all pixels in the images. This transfer corresponds to the matter exchanges, shape
development and intracellular mobling. The noise contribution is significantly decreased
and details, even the non-conspicuous are preserved. Finally, implementation on graphics
cards to overpass higher computation requirements of the algorithm is described.
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[2] J. Urban, J. Vanek, D. Štys: Preprocessing of microscopy images via Shannon’s
entropy, Pattern Recognition and Information Processing, Minsk, Belarus, 2009.

Acknowledgement: This work was supported by grant HCTFOOD A/CZ0046/1/0008
of EEA funds and GAJU grant 091/2008/P of Grant Agency of South Bohemia.

36
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Lukáš Zedek
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Abstrakt

Jedńım ze základńıch problémů spojených s modelováńım reakčně-transportńıch, př́ırod-
ńıch proces̊u je př́ılǐs velká dimenze problému, která je vyvolaná velkým množstv́ım v mo-
delu zohledněných a do modelu zahrnutých vliv̊u.

Pro sńıžeńı výpočetńı náročnosti modelu je často nutné dimenzi problému sńıžit. Toho
může být dosaženo za pomoci standardńıch algebraických nástroj̊u jakým je např́ıklad
analýza hlavńıch komponent (PCA; principal component analysis). Aby mohla být použita
analýza hlavńıch komponent, muśı být zpracovávaná data lineárně korelovaná. Korelo-
vanost dat umožňuje redukci dimenze problému pomoćı projekce dat do některého z pod-
prostor̊u lineárńıho obalu vektory reprezenovaných dat.

V prezentaci bude představen námi použitý postup redukce dimenze transportńı části
problému zachovávaj́ıćı v největš́ı možné mı́̌re informace pro reakčńı část problému a výs-
ledky jeho aplikace na simulace konkrétńı lokality.
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Studentská 2/1402, 461 17 Liberec 1
e-mail: dalibor.frydrych@tul.cz

Jiř́ı Havĺıček
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Technická univerzita v Liberci,
Studentská 2/1402, 461 17 Liberec 1
e-mail: jiri.havlicek@tul.cz

Milan Hokr
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Studentská 2/1402, 461 17 Liberec 1
e-mail: josef.chudoba@tul.cz

Pavol Kǐson
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Mlynská dolina, 842 48 Bratislava
e-mail: pavol.kison@gmail.com
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Stavebná fakulta,
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Zámek 136, 373 33 Nové Hrady
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Studentská 2/1402, 461 17 Liberec 1
e-mail: petr.ralek@tul.cz

Lenka Rukavičková
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Ústav geoniky, v. v. i.,
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Univerzita Karlova v Praze,
Albertov 6, 128 43 Praha 2
e-mail: dagmartrpkosova@seznam.cz

42
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Ústav fyzikálńı biologie,
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Ponděĺı, 21. zář́ı 2009

11:00–12:30 registrace, od 11:30 oběd

12:30–12:50 zahájeńı semináře – slovo organizátor̊u úvodem

předsedá: Jiř́ı Maryška

12:50–13:30 Radim

Blaheta

Effective properties of heterogeneous geo-materials: Co-
mputational aspects and applications (str. 4)

13:40–14:00 Karel

Kovář́ık

Drain element in the boundary elements method
(str. 15)

14:05–14:35 přestávka s kávou, čajem a zákusky (30 min.)

předsedá: Jan Šembera

14:35–14:55 Lenka

Rukavičková

Zdroje hydrogeologických dat pro matematické modely
prouděńı podzemńıch vod v puklinovém . . . (str. 27)

15:00–15:20 Dagmar

Trpkošová

Methods and tools of the impact assessment of engi-
neering barriers on remote interactions . . . (str. 34)

15:25–15:45 Milan

Hokr

Využit́ı dat z monitoringu ve vodárenském tunelu Bed-
řichov – návrhy úloh pro numerické . . . (str. 9)

15:50–16:20 přestávka s kávou a čajem (30 min.)

předsedá: Milan Hokr

16:20–16:40 Jiřina

Královcová

Prouděńı a transport látek v r̊uzných typech hostitelské
horniny s r̊uznou geologickou stavbou (str. 16)

16:45–17:05 Josef

Chudoba

Modelováńı tok̊u pomoćı softwaru Flow123D se započ-
teńım nejistot vstupńıch parametr̊u . . . (str. 10)

18:00–00:00 uv́ıtaćı banket spojený s prezentaćı poster̊u

seznam přihlášených poster̊u

Jiř́ı

Havĺıček

Změna hydraulických parametr̊u v modelu prouděńı diskrétńı pukli-
novou śıt́ı při zahrnut́ı vlivu mechaniky (str. 8)

Štěpánka

Kĺımková

Povrchově upravené nanočástice železa pro sanaci podzemńıch vod
(str. 12)

Jaroslav

Nosek

Měřeńı velikostńı distribuce nanoželeza
(str. 21)

Tomáš

Pluhař

Sedimentačńı analýza železných nanočástic
(str. 25)

Petr

Rálek

Algorithm for reducing the fracture network in 2D flow problem
(str. 26)

Dagmar

Trpkošová

Reliability of numerical model of a capillary barrier
(str. 33)
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Úterý, 22. zář́ı 2009

předsedá: Radim Blaheta

09:00–09:40 Karel

Segeth

A comparison of some analytical and computational
a posteriori error estimates in the FEM (str. 28)

09:50–10:10 Stanislav

Sysala

Modified semismooth Newton method: Numerical exam-
ples (str. 30)

10:15–10:45 přestávka s kávou, čajem a chleb́ıčky (30 min.)

předsedá: Karel Segeth

10:45–11:05 Erika

Trojáková

Numerical solution of transport problems with adsorp-
tion (str. 32)

11:10–11:30 Mohammed

Mahmood

Discontinuous Galerkin relaxation algorithm for solute
transport in porous media (str. 19)

11:35–11:55 Jiř́ı

Kopal

Transport na složité puklinové śıti – některé aspekty
rychlosti výpočtu (str. 13)

12:00–13:00 přestávka na oběd (60 min.)

předsedá: Dalibor Frydrych

13:00–13:20 Jan

Březina

Použit́ı knihovny PETSc pro řešeńı rozsáhlých úloh
podzemńıho prouděńı (str. 5)

13:25–13:45 Jan

Lisal

Objektově orientovaný pohled na sdružené procesy
(str. 18)

13:50–14:10 Igor

Kopetschke

Reusable classes in designing of mathematical models
(str. 14)

14:15–14:45 přestávka s kávou, čajem a zákusky (30 min.)

předsedá: Jiřina Královcová

14:45–15:05 Blanka

Malá

Účelově odvozované geoinformatické modely v procesu
předzpracováńı dat pro tvorbu . . . (str. 20)

15:10–15:30 Jan

Pacina

Možnosti automatizace výstavby modelových śıt́ı v rám-
ci projektu Poohř́ı (str. 22)

15:35–16:05 přestávka s kávou a čajem (30 min.)

předsedá: Karel Kovář́ık

16:05–16:25 Pavol

Kǐson

Numerical model of infiltration process in unsatured soil
and inverse problem (str. 11)

16:30–16:50 Michal

Kuráž

The adaptive time discretisation of a numerical solu-
tion to the Richards’ equation (str. 17)

18:00–00:00 slavnostńı večeře
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Středa, 23. zář́ı 2009

předsedá: Dalibor Štys

09:00–09:20 Štěpán

Papáček

Multi-compartment model of a photo-bioreactor: Inter-
relation between experimental technique . . . (str. 23)

09:25–09:45 Jan

Urban

Expertomica metabolomics profiling: Using probabilistic
system approach to gather more . . . (str. 35)

09:50–10:10 Jan

Vaněk

Entropy fluxes in cell culture and its parallel implemen-
tation on GPU (str. 36)

10:15–10:45 přestávka s kávou, čajem a chleb́ıčky (30 min.)

předsedá: Štěpán Papáček

10:45–11:05 Andrej

Šoltész

Impact of planned underground railway structure on the
groundwater regime (str. 29)

11:10–11:30 Hana

Baarová

An approach to evaluate a geochemical model – simu-
lated results vs. results of chemical analyses (str. 3)

11:35–11:55 Lukáš

Zedek

Využit́ı analýzy hlavńıch komponent pro redukci di-
menze reakčně-transportńıho modelu (str. 37)

12:00–13:00 přestávka na oběd (60 min.)

předsedá: Miroslav Čerńık

13:00–13:20 Dalibor

Frydrych

Verification of bellows air spring shape model
(str. 7)

13:25–13:45 Dana

Rosická

Model agregace železných nanočástic
(str. 24)

13:50–14:00 zakončeńı semináře – slovo ognanizátor̊u závěrem

předsedá: Blanka Malá

14:00–14:20 David

Tomč́ık

Geoinformatic modeling in the construction of model
meshes (str. 31)

14:25–14:45 Zuzana

Capeková

Aplikace podporuj́ıćı efektivńı návrh modelu pro metodu
konečných prvk̊u (str. 6)

zář́ı 2012 št’astnou cestu a za tři roky nashledanou :o)
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SiMoNA 2009, Technické informace TU v Liberci, 21.–23. zář́ı 2009

Plánek areálu semináře

Legenda

A — F budovy kolej́ı A až F
M obědová menza a mı́sto konáńı semináře

Z15 zastávka autobus̊u MHD linek č. 15 a 29
Z19 zastávka autobus̊u MHD linky č. 19

Doprava do centra Liberce

Spojeńı s centrem města je možné

• bud’ autobusem městskě hromadné dopravy (MHD) linky č. 15 a 29 (a př́ıpadně 19)
• nebo pěšky (cca 30 min.), a to bud’

”
horńı cestou“ přes t. zv. lávku nebo

”
dolńı

cestou“ kolem liberecké přehrady, viz plánek.

53
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Obědy, uv́ıtaćı banket a slavnostńı večeře

• Obědy budou podávány v menze v areálu kolej́ı Harcov, budova M.

• Uv́ıtaćı banket spojený s prezentaćı poster̊u proběhne v ponděĺı večer v budově M.
• Slavnostńı večeře proběhne v úterý večer v restauraci U pot̊učku.

Restaurace, hosp̊udky a daľśı podniky skýtaj́ıćı kulturńı vyžit́ı
v areálu a nejbližš́ım okoĺı

Restaurace:

• restaurace Březová alej, na křižovatce u zastávky autobus̊u linky 19;
• restaurace B́ılý mlýn, na křižovatce u zastávky autobus̊u linek 15 a 29;

• restaurace (hospoda) U Váchy, u parkovǐstě na ulici 17. listopadu, cca 40 m od zad-
ńıho vchodu do budovy M;

• pizzerie v podchodu v budově M;

• deľśı procházkou směrem na Lukášov se v Harcově dostaneme k odbočce k restauraci
U pot̊učku a hosp̊udce Na Zvěř́ınku;

• směrem na śıdlǐstě Král̊uv háj se nacháźı hosp̊udka U Krakonoše (Krákora);
• směrem do centra Liberce se nedaleko hlavńı budovy Technické Univerzity v Liberci

nacháźı restaurace a hosp̊udka U Balcar̊u, a mnoho daľśıch.

Kulturńı vyžit́ı:

• hudebńı klub Vlak, budova kolej́ı A;
• hudebńı klub Had, budova kolej́ı D;

• studentská hosp̊udka Hroch, budova kolej́ı F;

• diskotéka S-klub, budova M;
• diskotéka Zanzibar, tamtéž co restaurace u Váchy, viz výše, a daľśı.

Připojeńı k internetu

V celém areálu, ve kterém prob́ıhá seminář, je zajǐstěno bezdrátové WiFi připojeńı k in-
ternetu prostřednictv́ım evropské akademické roamingové śıtě EduRoam, viz:

• http://www.eduroam.cz (http://www.eduroam.org);
• http://liane.tul.cz/cz/Wi-Fi;

• http://liane.tul.cz/cz/Wi-Fi Pokrytı́ (budova M, konferenčńı centrum).
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Kam v Liberci?

Pro inspiraci na náplň pondělńıho a středečńıho odpoledne doporučujeme navšt́ıvit in-
formačńı stránky města Liberec. Za návštěvu v bezprostředńım okoĺı areálu stoj́ı:

• vodńı nádrž Harcov (liberecká přehrada), základńı kámen hráze byl položen 27. čer-
vna 1903 a stavba byla dokončena 29. dubna 1904;

• Strossova vila, která je považovaná za jednu z nejpovedeněǰśıch funkcionalistických
vil, v roce 1925 ji vyprojektoval Thilo Schoder z Gery a roku 1927 stavitel Adolf
Burger dokončil, přezd́ıvá se j́ı d̊um-parńık, když později musel pr̊umyslńık Franz
Stross kv̊uli svému židovskému p̊uvodu odej́ıt v roce 1937 do Argentiny, nechal si
tam prý postavit přesnou kopii domu, nyńı je ve vile śıdlo KHS Liberecého kraje;

• Severočeské muzeum a muzejńı knihovna śıdĺıćı v secesńı budově postavené v letech
1897–1898 v romanticko-historizuj́ıćım stylu na křižovatce Masarykovy tř́ıdy a V́ı-
tězné ulice, kousek od hlavńı budovy Technické univerzity v Liberci.

V centru města nebo v jeho bezprostředńım okoĺı je možno navšt́ıvit:

• Náměst́ı Dr. Edvarda Beneše s novorensančńı budovou radnice postavenou v letech
1888–1891;

• Valdštejnské domky, zbytky trojice domů z let 1678, 1680 a 1681 stoj́ıćı ve Větrné
uličce soused́ıćı s libereckým Sokolovským náměst́ım;

• Šolc̊uv d̊um, dřevěný roubený patrový domek kupec plátna Bedřicha Šolce byl pos-
taven v roce 1771, nyńı v něm śıdĺı správa CHKO Jizerské hory;

• horský hotel Ještěd architekta Hubáčka (v ponděĺı lanovka nejezd́ı).

Turistické informačńı centrum se nacháźı za radnićı směrem ke Krajské vědecké knihovně.

Mı́stńı speciality nejen do žaludku

V Lukášově se rozkládá v evropském kontextu významné nalezǐstě kriticky ohroženého
druhu šafránu, často považovaného za šafrán Heuffel̊uv (též nazývaného šafrán karpatský
nebot’ vyskytuje se zejména v Karpatech, Crocus heuffelianus), poz̊ustatek doby pole-
dové, kdy se až k nám rozš́ı̌rila stepńı flóra z východńıch oblast́ı. Zde se mělo jednat
o jeho nejzápadněji položené nalezǐstě. Botanici však nejsou v přesném určeńı zdeǰśıho
druhu zajedno a hovoř́ı též o kř́ıženćıch pocházej́ıćıch z alpských oblast́ı, což se zdá být
pravděpodobněǰśı. Rezervace zde byla vyhlášena již v roce 1948.

Opět v Lukášově se nalézá velmi významné, dobře zachovalé a nedávno objevené opevněńı,
dělostřelecké valy t. zv. šance, z doby tereziánských válek kolem roku 1750. Vojska Marie
Terezie tvořená převážně chorvatskými pluky z Uher zde očekávala vpád vojsk pruských
ve směru od Žitavy. Vojska tudy tehdy ale nakonec neprocházela a k bitvě v těchto mı́stech
nikdy nedošlo.

Směrem na Lukášov se též nacháźı rodiný minipivovar Vendeĺın, originálńı pivo (s pro-
měnlivým počtem stupň̊u) je sporadicky k dostáńı též v areálu kolej́ı.
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Studentská 2/1402, 461 17 Liberec 1,
v roce 2009.
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