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Uplatnenie vysledkov projektu

Vysledky dosiahnuté v naSom projekte maju priamu aplikaciu pri zhotovovani fasad budov
a inych stavebnych konstrukciach, na baze porovitych materialov. Chemické a fyzikalne
vlastnosti pouZitych materialov a ich ¢asti su zahrnuté v modelovych parametroch
komplexného modelu, ktoré je potrebné urcit dodato&nymi meraniami v laboratérnych
podmienkach na baze inverznych metéd. Komplexny vyvinuty model je uréeny na rieSenie
priamych a inverznych uloh s aplikaciou na realne podmienky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

NaSe vysledky sa tykaju numerického modelovania transportu vody, kontaminantu,
suspenzie a tepelnej energie do pérovitych prostredi, ktoré mézu byt suché, €iastoéne
nasytené a nasytené, bud globalne, alebo lokalne. Boli vyvinuté originalne metddy
numerického rieSenia komplexnych modelov popisujuce procesy vysSie spomenuté pri ich
dynamickych zmenach, napr. vplyvom vonkajSich poveternostnych podmienok. Vypoctove
algoritmy v sebe zahrnuju rieSenie priamych uloh, ked vSetky geofyzikalne a chemické
modelové data si zname. Okrem toho nase vypoctové algoritmy su efektivne aj pre uréenie
vySSie spomenutych modelovych dat, ktoré umozfiuju priamu aplikaciu komplexného
modelu pri praktickej aplikacii v realnom prostredi.

Proces rieSenia inverznych uloh vyZaduje presnu numericki metdédu a vhodné scenar na
laboratérne merania, ktoré su technicky dobre dostupne na dodatoéné merania. Tieto fakty
a ich uspesna realizacia tvoria zaklad nasich vysledkov. Postupne sme navrhli optimalne
scenare na spolahlivé urCovanie nesledujucich parametrov:“ soil parameters® popisujucich
infiltraciu pre modelovanie kapilarnych sil a hydraulickej permeability, disperzné koeficienty
zahriujuce Struktuaru porovitych prostredi, adsorpcne izotermy a kinetiku adsorbcie
kontaminantu vo vode, transport a usadzovanie fyzikalnych necistot v suspenzii, vzajomnu
vymenu tepla transportovanej vody-suspenzie a porovitej matrice, vplyv vonkajsich
hydraulickych a tepelnych vplyvov cez koeficienty prechodu atd. Okrem ur€ovania danych
parametrov modelu sme skumali ich spolahlivost a Statisticku vyznamnost’ pro mnohych
modifikaciach experimentalnych scenarov. Nasledne sme vybrali ,optimalne scenare” a
overili ich sériou numerickych experimentov. Medzi najvyznamnejsSie prispevky zaradujeme
rozSirenie modelu o vzajomnu vymenu tepla a vyber spolahlivej metédy na uréovanie
koeficientu prestupu

tepla medzi pérmi a matricou. Dalej usadzovanie a transport bahna cez ,filtraéni funkciu®.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Our results are focused to the numerical modeling of transport including water-
suspension, contaminant and heat energy into the porous media . Porous media can be
globally or locally dry, partially or totally saturated. We have developed original numerical
methods for the solution of a complex model describing the above mentioned processes
taking into the account their dynamical changes due to external hydraulic and heat changes.
The developed numerical codes include solution of direct problems when all model
parameters are known. These algorithms also include solution of inverse problems to
determine the model parameters. Then the complex model can be successfully applied to
the practical solution in realistic sites. Procedure to solve the inverse problems requires the
correct numerical solution and a suitable experimental scenario in laboratory conditions.
Moreover, the additional measurements in laboratory conditions should be technically user
friendly and sufficient correct. These facts create the ground of our results. Successfully we
have proposed the following optimal scenarios for determination of following model
parameters: soil parameters appearing in models of capillary phenomenon and hydraulic
permeability, dispersion coefficients describing the porous media structure, adsorption
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isotherms and kinetics for contaminants, transport and silt deposition of water suspension,
inner heat energy exchange between suspension and porous media matrix and finally heat
and hydraulic external sources using the transmission coefficients. We have determined the
model parameters and simultaneously their reliability and statistical reliability realizing a
large set of experimental scenarios. On the base of these experiments we have chosen the
»optimal scenarios® supported by many of experiments. These results create the ground of
our contribution. Extension of complex model including inner heat energy exchange and
proposal of optimal scenario for its determination together with introduction of "filtration
function" for silt deposition in our complex model we consider as the best in our contribution.
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