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Uplatnenie vysledkov projektu

Ziskané vysledky mozno priamo aplikovat' pri ur€ovani hydrofyzikalnych charakteristik
stavebnych materialov, pri priamych vypoc&toch infiltracie vody v tychto materialoch pri
vyhodnocovani ich izolagnych vlastnosi. Pre realizaciu tychto vypoétov sa najprv skaluju

pouzité matematické modely, pricom sa vyzaduju len relativne jednoduché merania.
CHARAKTERISTIKA VYSLEDKOV

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

V ramci projektu boli vyvinuté presné numerické metédy na rieSenie priamych uloh infiltracie
pre nasyteng, CiastoCne nasytené a suché porézne materialy.

Boli vyvinuté a modifikované efektivne numerické metddy na rieSenie inverznych uloh
infiltracie, ktorého sucastou je uréovanie fundamentalnych vztahov medzi kapilarnym tlakom
a satruraciou vody a tiez medzi hydraulickou permeabilitou a saturaciou. Pri rieSeni sa
vyzaduju len neinvazivne merania niektorych charakteristik infiltracie pre vzorky ako
odsrediva sila, vtok a vytok vody pocas centrifugacie . Vysledkom réznych

laboratornych experimentov sme vyselektovali optimalne scenare centrigugacie, ktoré vedu
k spoflahlivym ur€eniam hfadanych parametrov modelu. Na zaklade tychto vysledkov
sme z danych komponentov centrifugy skladali funk&ny model (realnu centrifugu), ktory by

sluzil na ziskanie presnych dat globalnyh charakteristik potrebnych na uréovanie
pozadovanych parametrov modelu tzv. "soil parameters". Zaverom nam vysli dve varianty

centrifugacie. Pri prvej z nich, odstredivu silu ziskavame priebeznym vybalancovanim
ramena, opacného k tomu, kde je vzorka s nadobami pre vstupnu a vystupnu vzorku . Pri
druhej, na vyvazovacom ramene fixujeme zarazkami miesta, ktorym zodpoveda (pri danych
otackach ,dlzky ramena a hmotnosti pohybujluceho sa vyvazujuceho telieska) zodpovedajuca
odtrediva sila. Potom len meriame ¢as, v ktorom teliesko vyvazuje pohybujucu infiltrovanu
vodu, v kazdej fixovanej pozicii. V oboch pripadoch opticky ziskavame merania hladin vo
vstupnej a vystupnej nadobke.

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

An correct and efficient numrical methods have been developed for the solution of direct
infiltration problems in porous media which can be originally fully saturated, partially
saturated, or, dry. Fundamental infiltration laws " capillary pressure versus saturation " and

"hydraulic permeability versus saturation" have been determined via solution of inverse
problems where new ,or, modified numerical methods have been applied. In the numerical

procedure we require only simple, noninvasive measurements of a global infiltration
characteristics as centrifuge force and the amont of injection/outflow water from the sample

in the centrifugation period. On ther base of series of laboratory experiments we have
selected optimal centrifugation scenarios which lead to determination of the correct and
reliable model parameters. On the base of these theoretical results we have build (from
corresponding components) a centrifuge by means of which we can collect required
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measuremet data used in determination of model parameters ("soil parameters") via solution
of inverse problem. We have selected two centrifugation scenarios. In the first one the
centrifugal force we measure by ballancing of opaque centrifugal arm to that one where
sample with injection/outflow chabers are located. In the second one, the fixed positions are
marked on opaque arm. An correct centrifugal force corresponds to each fixed position (
taking into account rotational speed, length of the arm, and mass of the small tasting
corpuscle). Then, we measure only time moments when testing corpuscle is in ballance with
centrifugal force at each prescribed position. In both cases ammount of injection/outflow water

is required.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
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