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Constitutive relations

Fourier’s law

Gibbs’ equation

Thermodynamics stability
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Local well posedness
Initial data

Regularity

system

Local existence for viscous fluids - Navier-Stokes-Fourier

Local existence for ideal (inviscid) fluids - Euler-Fourier system
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Several “equivalent” forms of energy balance
Internal energy balance

Entropy production

Total energy balance
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Relative entrop

energ
Relative entropy functional

Ballistic free energy

Coercivity of the ballistic free energy
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for any r > 0, © > 0, U satisfying relevant boundary conditions

Eduard Feireisl Well posedness in fluid dynamics



|R(g,19, u,r,O, U)|

:/ <Q(6tU—|—u Vs U) (U —u) +S(¥, Vyu) : vxu) dx
/ [(p — p(o, ﬁ))leU + = (U u) - Vyp(r, @)] dx
/ (g(s 0,9) — s(r,®) )Bt@ + g(s(g, 9) — s(r,@))u -Vx0

L9050 g ) o,

+/ r_g(atp(r,@)+U~VxP(r,O)> dx
Q r

Eduard Feireisl Well posedness in fluid dynamics



Global-in-time weak dissipative solutions of the
Navier-Stokes-Fourier system exist for any finite energy initial
data (under some hypotheses imposed on constitutive relations)

Regular weak solutions are strong solutions

Weak and strong solutions emanating from the same (regular) initial
data coincide as long as the latter exists. The strong solutions are
unique in the class of weak solutions
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Suppose that a dissipative weak solution to the
Navier-Stokes-Fourier system emanating from regular initial data
satisfies

[ Vxul| o (0, yx ) < o0

Then the solution is regular in (0, T).
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00, Yo, Ug € C3, 09 >0, U9 >0

For any (smooth) initial data go, Yo, ug the Euler-Fourier system
admits infinitely many weak solutions on a given time interval (0, T)

o€ C2, 00, Viﬂ € LP forany 1 < p < o0

uc Cweak([oa T]. L2) N Loo’ div,u € Cl
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Application of the convex integration method

“Erlel’gy"
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00 € C2,9 € C?, 09>0, 9>0

For any regular initial data gg, ¥g, there exists a velocity field ug
such that the Euler-Fourier problem admits infinitely many
dissipative weak solutions in (0, T)
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