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popis tématu:

Teorie smési jakozto nastroj pro popis dynamiky smési kontinui, tj systému, ktery
je vhodné popisovat jako smés latek ruznych vlastnosti. I pres nékteré oteviené
problémy, zejména pak v teorii konstitutivnich vztahu, je vSeobecné uznavanym
pristupem pro konstrukei modelu ve velmi rozlicnych situacich. Prekvapivé vsak
chybi obecny postup (konstitutivni teorie?) pro formulaci okrajovych podminek
k témto modelim. Jako ilustrace této skutecnosti muze poslouzit experiment
Beavers-Joseph pro proudéni nad poréznim prostiedim.

Predmétem prace bude soustiedit se na relativné srozumitelnou situaci v pripadé
dvoufazové nestlacitelné smeési a nalézt vhodnou formulaci okrajovych podminek
pro tento problém a, bude-li tfeba, diskutovat i mozné ruzné pristupy. Zakladem
bude priace Hou et al., kterd se elegantné zabyva timto problémem, avsak prace
obsahuje chybyv interpretacich a predpokladech. Pro piipad potieby konzultace
jinych pohledu ¢i pro ucel zobectiovani jsou dalsi tii relevantni prace uvedeny na
konci seznamu doporucené literatury.

doporucena literatura:

e Bowen, R. M. (1976). Theory of mixtures. AC Eringen (Ed.), Continuum
Physics (2nd ed), Vol 1.

e Bowen, R. M. (1980). Incompressible porous media models by use of the
theory of mixtures. International Journal of Engineering Science, 18(9),
1129-1148.

e M. Pavelka, F. Marsik, V. Klika. Consistent theory of mixtures on different
levels of description. International Journal of Engineering Science, 78, 192-
217 (2014).

e Klika, V. (2014). A guide through available mixture theories for applicati-
ons. Critical Reviews in Solid State and Materials Sciences, 39(2), 154-174.

e Beavers, G. S., & Joseph, D. D. (1967). Boundary conditions at a naturally
permeable wall. Journal of fluid mechanics, 30(01), 197-207.



Hou, J. S., Holmes, M. H., Lai, W. M., & Mow, V. C. (1989). Boundary
conditions at the cartilage-synovial fluid interface for joint lubrication and
theoretical verifications. Journal of Biomechanical Engineering, 111(1), 78-
87.

Chandesris, M., & Jamet, D. (2006). Boundary conditions at a planar
fluid—porous interface for a Poiseuille flow. International Journal of Heat
and Mass Transfer, 49(13), 2137-2150.

Rajagopal, K. R. (2007). On a hierarchy of approximate models for flows
of incompressible fluids through porous solids. Mathematical Models and
Methods in Applied Sciences, 17(02), 215-252.

Dell'Isola, F., Madeo, A., & Seppecher, P. (2009). Boundary conditions at
fluid-permeable interfaces in porous media: A variational approach. Inter-
national Journal of Solids and Structures, 46(17), 3150-3164.



