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INTRODUCTION AND GENERAL CONCEPTS

Process Definition

A system with its known input and output variable is defined as a”
PROCESS".



Block diagram
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Block diagram of a system.




Mathematical models of systems:

The relation between the input and output variables of a system.

Two different equations are written
. > Steady state equations

: > Unsteady state equations

Steady state condition:

The input and output variables are constant (not changing with time)
Unsteady state condition:

The variables of system change over time



A liquid level system
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Sekil. a liquid level system

The valve characteristics are

qdy = ch?

where g0 = outlet flow rate (m3/min) and h = level above the valve (m). Consider the

case where the steady state height is 1.5 m when the inlet flow rate is 0.55 m3/min.




Steady state qs—qo, =0 — qs—Chi=0

Unsteady state q—qo = A@ - q- Ch3 = A%
dt dt
*  Linearizing the nonlinear term, h’, by means of a Taylor series expansion;
© ) =flxs) + % (x — x5) + (higher order terms)
Xs

e h3=h3+3hZ(h—hy)

*  Substituting the linearized term into unsteady state equation;

*  Unsteady state q— C(hi +3hi(h—h)) = A %
«  Unsteady state - Steady state (q—qs)— C(h3 +3h%(h—hy)—hd) =
: (9 - q5) — 3ChE(h— hy) = AZ2

dt



Introducing deviation variables;
q—qs=0Q ; h—hg=H

_ 217 — 2 9H
Q —3Ch3H = A=

A L 3ch2H = Q
dt
A dH 1
3ChZ dt H = 3Ch2 Q

dH
TS=+ H = RQ



