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[Corrections and updates can be incorporated into tablet notes only]

X Convection - Diffusion Hoblems
0.1 Heat Condiction in a Fluid

10.1.2. Heat Convection and ditfusion
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Conservation of energy
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Fourier’s law in moving fluid

j(x) = —xgrad u(x) + v(x)pu(x), x<cQ.
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diffusive heat flux convective heat flux
(due to spatial variation of temperature) (due to fluid flow)
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(10.1.2.4)

divi=f + j(x) = —«xgradu(x)+ v(x)pu(x)

v

—div(xgrad u) + div(pv(x)u) = f in Q . (10.1.2.8)

= Linear scalar convection-diffusion equation (CDE)

—div(xkgradu) + div(pv(x)u) = f.
1 }
diffusive term convective term
(2nd-order) (1st-order)
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Suitable boundary conditions fitting a PDE are determined by the highest-order term.
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