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E(P) = M(P)+ Q(P)

Caratheodory, C., 1909. Untersuchungen iiber die Grundlagen der Thermody-
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DYy fAann's extension tneorem
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STAMMIO8 | evico_September 22 - 25 2008




,‘ ics can then be reformulated

(Fe,0) =(F . 0)+ (Fp,0), VOckerV.

) rnerm,j/ aquilioritirr)

gy-rate gap G := M+ Q—¢& , and introducing the
the linear functional given by:

F¢:fM+fé—Fg

............

the energy conservation law G = 0 takes the variational form

(Fg.0) =0, VOekerV <— F;¢€ (kerV)°

This condition, analogous to the axiom of dynamical equilibrium in mechanics,
can be stated as: the virtual-thermal work of the thermal force must vanish

for any piecewise constant virtual temperature field.

The restriction of a thermal force to conforming virtual temperatures will be
wcalled a thermal load.

The closed range property of the regular part of the distributional gradient
V € BL(CONF:SQ1v) leads to the following existence result.
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BoUAdary: Vel UENIo)Eln

ker(VAL) C CONF

:/ ptgeu‘a

Q

= / (T,symVv)0dpu,
Q

9 / 9q. VALB) O .
/thq p o+ aPATO(m< q ) Op

(_ONF

| p:=—pté‘<T,symVV>+ptq,

(0q,VALO)Ou, VY60 ¢€ TEMP.
OPATy(€2)
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/Q (p,0) 1 + (0q, VALO) Op = g(q,VO)u, V6O e CONF,

OPATy(£2) PAT(£2)

—Divg=p, in Par,(Q),

| g(g,n)€ dq+ CONF?, on OS2

g(q,n)]] € d¢" + 0q~ + CoNF°®, on IF(PAT.(9))
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4 Conclusions
The First P it / / / namics has been reformulated,
by a simpl ng, as a variational condition in which
constant virtual temperatures.

| plication © grange multipliers theorem yields the
 virtue the al-work theorem which provides the existence

of a cold flow vector field in the body.

In all classical treatments the existence of a heat flow vector field
is instead assumed as a separate axiom of continuum thermodynamics.

In boundary value problems, thermal forces have a well-defined
e expression and Green'’s formula, by localization procedure, leads to

differential and boundary conditions.
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