Fourth Class Process Control

Transfer function of a first order system:

dy _
i + ao y(t) = bof(t)

()5 + v = (2)ro

a dt

aj
Let 7, = — andk, = —
P 4 P 4

And take

dy
T, =+ ¥(6) = ky f()
Assuming zero initial condition.
Taking the Laplace transform of both sides given,
Ty (sy(s) = f(0)) +y(s) = ky f(s)
T, sy(s) +y(s) =k, f(s)
T (s + 1) y(s) +y(s) =k, f(s)

Where 1, is time constant of the process (time) and K, is a steady state gain or static

unit of output function

gain or simple the gain of the process . Unit of the k,= it oF input fametion

At steady state G(s)=constant=K .

Second order system:

d’y  dy
GZW‘F ala‘F ap y(t) = bof (t)
a; dzy a, dy 0
——+—— t) =—f(t
ao dtz ao dt + y( ) ao f( )

If ag #0 ,then above equation yield :

d’y dy
T%F+2(T},E+ vt =k, f(t)
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by

ap

a a
Where t2 = -2 and 2{t, = —and k, =
P, P p

This equation in the standard form of a second order system
Where { =damping factor

K, :steady state ,or static, or simply gain of system .

w5 (s?y(s) — sy(0) — y(0)) + 2z, (sy(s) —y(0)) + y(s) =k f ()

_y(s) kp
Cf(s)  tis?+20T,s+1

G(s)

Zero order system :

ag y(t) = bof (1)

y(s)

G(s)==—==k
fis) °
forcing function :
1. Step function
0 t<0
f(t) =
® {a tzo}
r Y
(1)
J (1) ;
0
0 r

Fig.3 Step function
f(t)=a U(t)
O] =f(s) =2
A:magnitude of step +ve
Negative step change  f(t)=-AU(t)
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Fig.4 Unit step function
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