Model Documentation of the
Linear Transport System

1 Nomenclature

1.1 Nomenclature for Model Equations

t time

z space

v velocity (constant)

u(z,t) input function

x(z,t) wanted function describing the material transport

2 Model Equations

System Equations:

#(z,t) +v2'(z,t) =0 z€(0,1,t>0
x(2,0) = xo(2) z €10,1]
2(0,t) = u(t) t>0

Parameters: v
Outputs: z(I,t)

2.1 Assumptions
1. z9(2) =0

2.2 Exemplary parameter values

Parameter Name Symbol Value
velocity-constant v 4

3 Derivation and Explanation

Weak formulation approach with weight function ¢(z):

z=l
0= / [i(2,t) + v (2,t)]p(2) dz

=0
z=l z=l
0= / (2, t)p(2) dz + v/ z'(z,t)p(z) dz
z2=0 z=0
with partial integration

z=l

z=l
0= /z:O z(z,t)p(z)dz + v[a:go]ﬁ;f) -0 /Z:O z(z,t)¢'(2) dz

z=l
0= / z(z,t)(z) dz + vz (l)p(l) — ve(0)u(t) — v/ z(z,t)¢' (2) dz

=0 z2=0

1



4 Simulation
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Figure 1: Simulation of the linear transport system.

Concentration Development in Time and Space

Figure 2: Simulation of the linear transport system.
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