TKP4140 Process Control

Department of Chemical Engineering NTNU
Autumn 2022 - Exercise 13

Due date: Friday 25 November at 23:59

Problem 1: Decoupling

Consider a 2x2 process

Y1 = g11u1 + giau2 (1)
Y2 = g21u1 + g22u2 (2)

controlled with two single loop controllers

uy = c1(yis — 1) (3)
uy = ca(yas — y2) (4)
Consider the three cases:
1. Decentralized control
up = u) (5
Ug = u’2 (6)
2. Standard decoupling
U = ull + D12U,2 (7)
Ug = ’LL/2 + Dglull (8)
3. Inverse decoupling
w1 = u} + Digug (9)
Ug = ’LL/2 + Dojuq (10)

For each case, derive the transfer function from the controller outputs (u},u) to the
process outputs (y1,¥y2).

Assume that ideal decoupling is possible, that is:

— _g12 — _gn ;
Dy = o and Dy 5y ATC realizable.
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Problem 2: Water mixer - RGA

Consider the mixing process from Exercise 12 with
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Compute the RGA at steady state. What pairing does this suggest? Does it agree with

your suggestion from Exercise 127
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