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Talk Abstract

In this talk, we consider turbulent flows through permeable media governed
by the following general one-equation turbulence k−epsilon model,

∂u

∂t
+ (u · ∇)u− div (νT (k)D(u)) +∇p = g − f(u) in QT , (1)

divu = 0 in QT , (2)

∂k

∂t
+ u · ∇k − div(νD(k)∇k) = νT (k)|D(u)|2 + P (u, k)− ε(k) in QT ,(3)

u = u0 and k = k0 in Ω× {0}, (4)

u = 0 and k = 0 on ΓT , (5)

set in a cylinder QT := Ω × (0, T ), where ΓT := ∂Ω × (0, T ), Ω ⊂ R
d,

d ≥ 2, is a bounded domain, with its boundary denoted by ∂Ω, and T is a
given positive constant. The velocity field u and the pressure p are, in fact,
averages that result by the application of the two averaging concepts. The
averaged tensor D(u) is the symmetric part of the averaged gradient ∇u, k is
the turbulent kinetic energy, νT is the turbulent, or eddy, viscosity, νD is the
turbulent diffusion and ε is the dissipation of turbulent kinetic energy. For
the sake of simplicity, the medium porosity is assumed to be constant. The
feedback term f(u) accounts for the resistance made by the rigid matrix of
the permeable medium to the flow, whereas g stands for a body forces field.
The function P (u, k) appears as an output of the averaging process, and it
is a production term of turbulent kinetic energy that accounts for the solids
inside the fluid. In this talk, we study the existence of weak solutions to
both the steady-state and the transient version of the problem (1)-(5), under
distinct conditions on the growth of f(u), νT (k), νD(k), ε(k) and P (u, k).
This talk is based in the papers [1, 2] and in some recent work [3] by the
author.
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