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PRESENTATION Convection Diffusion Model

Change of coordinates

Convection Diffusion Model J

ou du 0 ou .
o + V.Vyu+ WE — V(kuyVxyu) — a(kzg) =f inQ (1)
—kyy Vuv|r = [V]tu (2)
U|t:0 =0 (3) )
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PRESENTATION Convection Diffusion Model
Change of coordinates

Change of coordinates

We make a change of coordinates in order to transform the domain
into a cuboid.

=t
X
=y
= z—h(x,y)

A
Il

The equations in the transformed domain are as in (1),(2),(3)

replacing W by W — Vl% — VQ%

and k; by (k; + kEn(%)z + k&n(%y) —
plus terms with croosed derivatives in (1) W‘m
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A Finite Element - Characteristic - Finite Difference

method
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A Finite Element - Characteristic - Finite Difference
method

For /I =1L,...,1

+3/4  nt1/2 -
”/n /- “In / W (uln+3/4 _ uln+3/4)
At Az =4
+3/4 n+3/4
1 ni3/4 uf — U
—A k
+ 2 /u/ + 24 (AZ)2

1
{if (1 == 1) + Au""3/%) = S 3/

L _ nt3/a
| | =0
— -2

A t/ 2 sinum

L. Ferragut A Multilayered Convection Diffusion Model



Numerical Results

Numerical Examples
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Numerical Results

£(t,x) = ae~ (20 o= (XO-X[O)P+(X[11-x[1]))/(26%))

t is the time in seconds
a = 100 pre-exponential factor.

b = 100 is the standar deviation of the gaussian distribution

e 6 o6 o

¢ = 300 is the half life time of the emision in seconds.
X = [500,4500]" is the point where the emision takes place.

The other physical values are
o Horizontal Diffusion k,, = 1071
e Vertical Diffusion k, = 103
@ Absortion coefficient in the surface level A = 0.001 o1
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