6—5{:Por79 ond Weok Form
o6 20/3p Heot Flow

6.1 ) An elliptic dise Ts defined by

g&,\/) = ( LJ

The ftemperatore £leld within Lthe dise is given by

7= T [ 60|

The constitotive low Ts STven by
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0) Determine the heot flox vector ot (5 .%)
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b) Determine Lthe normol vector ot (&%)
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c)Determine the heot Slox.
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6.2) Q- SUpPYTed heat , qn: heat £lox (eo\\lams the body.

) Decive the global heat loalance Cor Lhe stationary situvation.

Reod page 81 | he amount of sopplied heat per uNTE
equals the ameont of heat leoving the body per

onit tTme.
T he 5QPPITeo€ heat hos to do with the wvolome while Lthe 180\\/:”'\8 he ot

hos to do with +the surface area . Thus:

b)lse Gouss divergence Lheorem to establish the strong form.

\We con vewrite Lhe left side of Lhe eq. above.
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C> Devrive the weok form.

Molkiply by o we‘\’ﬁH_ -Cunc{-_fon v and Tnf‘_egrmte:
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(Qovss ond parkial Tntegrakion gives:
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Show that q s paralled to VT
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b.4) Fooriers law: AR
Show that D' exists.
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This means thob D' s positive defintte = D % POS(:(:T\/c delintte = det (D)0

= Eeﬁ sts ‘

6,5) Newton convection Ts qfven by

Qn= 00 (T-T).

Whot s the mechanieal onaloay to this bovndry condiETon?

L’\ sprinag F=k(m—@

Convection thermique

Radiation
= Loi de Newton: g_y

=hA(T,-T,) [T ——
3

= h = constante de convection W/(m2.K);
m A = Section (m?).
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Radiation thermique
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