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Distillation Column – Control

Aims

Concentration via temperature

control
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Distillation Column – Variables
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Model Identification
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Common Assumption

is equalDesign model Plant
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Reality

Plant-model mismatch

is equalDesign model Plant
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Origins of Offset in Control
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Offset-free Control Tools
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Disturbance modelling

Estimation of variables

Model predictive control
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Disturbance Modelling

Design model:

xk+1 = Axk + Buk

dk+1= dk

yk = Cxk+dk
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Estimation of Variables

Augmented design model:

xk+1 = Axk + Buk

dk+1 = dk
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Model Predictive Control

Reference tracking MPC:

min

N−1
∑

k=0

(

(yk+1 − r)2 + λ (∆uk)
2
)

s.t. xk+1 = Axk + Buk k = 0, . . . , N − 1

yk = Cxk + d0 k = 0, . . . , N

∆uk = uk − uk−1

umin ≤ uk ≤ umax

x0 = x̂(t)

d0 = d̂(t)
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Offset-free Control Tools
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Control Scheme
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Control Scheme
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Experimental Results

Ts = 5 seconds , N = 50 samples , λ = 10−2
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Conclusions
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Backup: Distillation Column – Hardware Solution
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Backup: Effect of Diturbances

0 100 200 300 400 500 600 700
72

74

76

Time [s]

F
ee

d
T

em
p
.

[◦
C

]

0 100 200 300 400 500 600 700
60
65
70
75
80
85
90
95

100

Time [s]

T
ra

ys
T

em
p
.

[◦
C

] T2 T3 T4 T5 T6

Ján Drgoňa (STU) Distillation Control June 12, 2015 19 / 19


