Model Documentation of the
Distillation Column

1 Nomenclature

1.1 Nomenclature for Model Equations

Kri1,Tn1 parameters of the first PI controller

Kgro, Tho parameters of the second PI controller

Ky, Ky, K3,K4,T7 parameters of the model, equilibrium point
g filling level

TT temperature on the bottom

Zii malfunctions for i = 1, 2

fb; feedback fori =1, 2

w supply of heat steam, equivalent to My

1.2 Signal Flowchart

Figure 1: Signal Flowchart

2 Model Equations

State Vector and Input Vector:

z= (x5 z7)" = (z1 22)7

w=(fb1 fby w 211 221 212 222) = (u1 ug uz ug us ug ur)’



Transfer Functions:
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Parameters: Kri1, Tn1, Kr2, Tne, T1, K1, Ko, K3, K4
Outputs: x1, x2

2.1 Exemplary parameter values

Symbol  Value

Km 17
Ty: 129
Kro 057
Tno 129
T 1
K, 04
Ky, 12
K;  —08
K, -02

3 Derivation and Explanation
A rough analysis of the column behavior leads to the following approaches for
the four subtransfer functions:

Xs Ky Xr Ky Xs Kz Xr Ky
My s’  Msg s My s Mg 1+4sT

My is standing for the supply of the heat steam and M 4 represents the drain
of the product. The system model is based on the signal flowchart.



4 Simulation
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Figure 2: Simulation of the distillation column.
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