


Derivation of heat equation

e Setting : Thin metal rod(1 dim.), ignore radiation (#5Y)
 Focus the calorie(B0&) to observe heat conduction
« Measurable thing is temperatureCRE)

« Heat flow(Z0VD 7R E)is proportional to temperature gradient
(Fourier's law)

« u(x,t) : temperature distribution CRE 2 75)
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« Consider heat flow coming into the small
domain (x, x + dx)

« Heat flow(left at x) = —cg—;‘(x, t).

« Heat flow(left at x + dx) = cZ—Z(x + dx, t).

Calorie increment is proportionate to heat flux coming into the
domain. So, we have

d ou t) = au( + dx, t) au( t)
xat(x,)—c 5y X T dx, 5y .

Dividing dx, and dx —» 0, we got



Heat flux

« Consider heat flow coming into
the small domain (x,x + dx)

. Heat flow(left at x) = —cg—’;(x, t).

« Heat flow(left at x + dx) = cg—Z’(x + dx, t).

« Calorie increment is proportionate to heat flux coming into
the domain. So, we have

dx 2 et = o 2+ dx ) - 2, 0)
xat(x,)—c 6xx X, P X, .



e Dividing dx, and dx - 0, we got



